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Abbreviations & Acronyms
CPS = combined positive
score
CR = complete response
ICIs = immune checkpoint
inhibitors
OS = overall survival
PD-1 = programmed death-1
PD-L1 = programmed
death-ligand 1
TURBT = transurethral
resection of the bladder
tumor
UC = urothelial carcinoma
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Introduction: Patients with metastatic urothelial carcinoma have poor prognosis and

limited treatment options.

Case presentation: The patient was a 60-year-old male with bladder cancer and

multiple lung metastases. He underwent three courses of gemcitabine and cisplatin

chemotherapy, despite left femoral bone metastases. Tumor resection and bone

replacement surgery was performed. Following the administration of four courses of

pembrolizumab, lung metastasis completely resolved. However, after nine courses, right

femoral neck bone metastasis was observed; therefore, tumor resection and bone

replacement surgery were repeated. Pathologically, PD-L1 expression was low in lung

biopsy tissue and bone metastases. Pembrolizumab treatment continued for up to 20

courses; cancer recurrence and adverse events were not observed upon follow-up

examination after 1 year.

Conclusion: Patients responding well to systemic therapy may have resectable

metastatic sites, and long-term survival might be achieved with adjunctive metastasectomy.

The effect of pembrolizumab was not associated with positive PD-L1 expression.
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Keynote message

The therapeutic response to pembrolizumab varies depending on the site of metastasis. Cases
that show complete response upon metastasectomy of resectable sites should be considered
for this therapy. Pembrolizumab may be effective even if the programmed death-1 antibody
tests are negative.

Introduction

Patients with metastatic UC have a poor prognosis and limited treatment options. As the stan-
dard first-line treatment, platinum-based combination chemotherapy is associated with a med-
ian OS of 12–15 months.1 However, platinum-based chemotherapy has been reported to be
ineffective against bone metastases of UC, and hence, confers a poor prognosis.2

In the KEYNOTE-045 Clinical Trials, the administration of pembrolizumab, a monoclonal
antibody against PD-1, and chemotherapy with paclitaxel, docetaxel, or vinflunine, was used
as a second-line therapy for patients with metastatic UC. However, the prognostic prolonga-
tion effect was limited, with an OS of 10.3 and 7.4 months observed in the pembrolizumab
and chemotherapy groups, respectively.3

The suitable response rate of ICIs is generally 20%, with a complete response of approxi-
mately 2–7%. Unfortunately, prolonged responses to ICIs alone are rare, and many patients
experience uncontrolled disease responses.4,5 However, we occasionally encounter patients
who respond well to systemic therapy for some metastases but not for certain isolated sites;
therefore, their treatment cannot be considered successful. For such patients, additional metas-
tasectomy may be a potential treatment option.
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Case presentation

The patient was a 60-year-old male with bladder cancer
(cT2aN0M1) that progressed to multiple lung metastases
(Fig. 1a). The condition of the patient at the time of admis-
sion indicated the probability of primary lung cancer. There-
fore, the patient underwent TURBT and lung biopsy.
Pathological examination after TURBT confirmed the pres-
ence of high-grade UC (pT2), and lung tumor biopsy con-
firmed metastases of UC. The patient did not undergo local
treatment after TURBT.

Three courses of GC chemotherapy (gemcitabine 1000 mg/
m2, days 1, 8, and 15; cisplatin 70 mg/m2, day 2) were
administered for metastatic UC, which resulted in the
decrease of lung metastases (Fig. 1a). However, occurrence
of a bone metastatic (left femoral neck) tumor was observed
following the chemotherapy (Fig. 1b). The left femoral neck
was replaced after resection of the metastatic tumor. A clean
surgical margin was confirmed by pathological examination.
During the resection procedure, lung metastases increased
due to drug withdrawal (Fig. 1a). Subsequent administration
of four courses of pembrolizumab resulted in complete eradi-
cation of the lung metastasis. As the administration of pem-
brolizumab continued for nine courses, a new bone metastatic
tumor (right femoral neck) appeared (Fig. 1a,b); hence, right
femoral neck tumor resection and bone replacement were
repeated. The surgical margins were then cleaned and con-
firmed by pathological examination. Thereafter, pem-
brolizumab administration was continued for up to 20

courses, with no recurrence or adverse events. Pem-
brolizumab was discontinued once the patient showed CR to
avoid potential side effects. Two years and 11 months after
initiating treatment for metastatic UC, CR was maintained
(Fig. 1a–c), and we confirmed that no local recurrence was
visually detected using a cystoscope.

The lung tumor biopsy site and excised bone metastasis
specimen were stained with PD-L1 IHC 22C3 pharmDx,
revealing a CPS of <1%, indicating low PD-L1 expression
(Fig. 1d,e). CPS can be calculated using the following equa-
tion: CPS = Number of PD-L1 staining cells (tumor cells,
lymphocytes, macrophages)/total number of viable tumor
cells 9 100.

Discussion

In the era of cytotoxic chemotherapy, several studies have
attempted to identify the specific group of patients who can
achieve maximum benefit from metastasectomy. It was found
that patients with low-volume and chemotherapy-sensitive
metastatic disease, confined to the lungs or lymph nodes,
may be the best candidates for incorporating metastasectomy
as a treatment option. 6–10

Moreover, the extent of disease in such patients may con-
tribute to favorable underlying disease biology, and theoreti-
cally have favorable outcomes, even without metastasectomy.
Based on a systematic review and meta-analysis, survival
after metastasectomy for metastatic UC has been reported,
wherein a subset of patients who underwent metastasectomy

Fig. 1 (a) Clinical course of lung metastasis. (b) Clinical course of femoral metastasis. Orange circle shows the appearance of new lesions. (c) No bone metastasis

at 144 weeks. (d) Pathological findings of PD-1 staining of the lung metastases. (e) Pathological findings of PD-1 staining of the bone metastases. PD-1, pro-

grammed death 1.
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achieved stability; however, the current level of evidence pre-
cludes the establishment of more general recommendations.11

Only 2–7% of cases obtain CR by ICI alone, whereas many
cases could not achieve CR. There have been a few reports on
metastasectomy with ICI therapy, but further research is
required for confirmation. However, the role of metastasectomy
may need to be re-envisioned, since modulation of the host’s
immune system may alter the course of disease and patterns of
progression in ways that are uncommon in the era of cytotoxic
chemotherapy. In this case, bone metastasis appeared during
treatment with chemotherapy and monoclonal antibody against
PD-1. Consequently, the patient developed a progressive dis-
ease. Regarding lung metastasis, contrary to the progression of
bone metastasis, tumor disappearance was observed following
the administration of monoclonal antibody against PD-1, and
CR was obtained with metastasectomy for bone metastasis.
The stage of metastatic UC may range from a systemic disease
that is difficult to treat oligo-metastasis that may be treated
curatively depending on the treatment method. Even if pem-
brolizumab alone does not provide an adequate therapeutic
effect, CR may be achieved if the metastatic lesion is resect-
able. However, it is important to consider whether tumor resec-
tion remains solely a cytoreductive therapy, as the disease may
lose control eventually.

The PD-1 antibody positivity rate in this case was low for
both lung metastases, wherein the administration of pem-
brolizumab resulted in high reactivity, and bone metastases
were poorly reactive. Even in the KEYNOTE-045 Clinical
Trials, superiority has not been verified for progression-free
survival in patients with high PD-1 antibody expression.3 It
may be difficult to predict the therapeutic effect of pem-
brolizumab based on the positivity rate of PD-1 antibody in
UC.
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