
Abstract. Background/Aim: Pembrolizumab was approved
as second-line treatment for patients with metastatic
urothelial cancer (UC) in Japan. We performed a
retrospective pilot study to assess the potency of
pembrolizumab treatment in Japan. Patients and Methods:
The medical records of 40 consecutive Japanese patients
with metastatic UC who started pembrolizumab between
January and October 2018 were reviewed and statistically
analyzed to clarify the efficacy and safety of the drug.
Results: The objective response rate, median progression-
free survival period, and median overall survival period
were 20.6%, 4.1 months and 10.0 months, respectively.
Multivariate analysis indicated the presence of liver
metastasis, worse performance status (≥2), and higher 
C-reactive protein as factors predictive of shorter OS.
Conclusion: We demonstrated for the first time, a
comparable efficacy and safety profile of pembrolizumab for
Japanese patients with metastatic UC, as in the KEYNOTE-
045 study. The results indicate the features of pembrolizumab
therapy in the current Japanese clinical practice.

Cisplatin-based chemotherapy continues to be the mainstay
of systemic therapy for patients with metastatic urothelial
cancer (UC) (1). In 1985, Sternberg et al. reported the
remarkable results of the multi-agent chemotherapy regimen,
known as MVAC (methotrexate, vinblastine, adriamycin,
cisplatin) (1, 2). Thereafter, a clinical trial comparing a
gemcitabine–plus–cisplatin regimen (GC) with MVAC

revealed that the GC regimen had similar treatment efficacy
to that of MVAC, with lower toxicity (2, 3). Therefore, the
GC regimen is currently widely used as the standard first-
line treatment. However, no standard second-line treatment
had been established until the acceptance of pembrolizumab. 

Pembrolizumab, a highly selective humanized monoclonal
IgG4ĸ isotype antibody against programmed death 1 (PD-1)
protein, was approved for use in Japan on December 25,
2017, as a second-line treatment for platinum-based
chemotherapy-resistant patients with metastatic UC, due to
the better efficacy and safety profile reported in the
international randomized phase III trial, KEYNOTE-045 (2,
4, 5). However, information regarding the efficacy and
adverse events of this treatment is limited to the results of
clinical trials, with no evidence from actual clinical practice
(4, 5). The present study retrospectively examined the
therapeutic outcomes and safety profiles of pembrolizumab
in Japanese patients with metastatic UC after platinum-based
chemotherapy in a real-world clinical practice. 

Patients and Methods

The medical records of patients with previous platinum-based
chemotherapy for the treatment of metastatic UC who received
pembrolizumab as second or later line therapy at our institution
between January and October 2018 were retrospectively reviewed.
This study received the approval of the institutional review board
of the Cancer Institute Hospital, Japanese Foundation for Cancer
Research (2012-1008). Before the initial treatment, all patients gave
their written informed consent for pembrolizumab treatment.

Treatment and follow-up examination. Pembrolizumab (200 mg) was
administered every 3 weeks, as previously described (4, 5). We
recorded the patients’ medical history, including physical examination
findings, Eastern Cooperative Oncology Group performance status
(ECOG-PS), laboratory findings and chest radiography data before
starting treatment and during pembrolizumab therapy, as assessed
based on the attending physician’s discretion. As the cut-off value of
laboratory findings, upper limit of normal range (ULN) or lower limit
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of normal range was employed except for C-reactive protein (CRP),
hemoglobin (Hb), and neutrophil lymphocyte ratio (NLR). According
to the previously studies, 0.5 mg/dl, 10 g/dl, and 3 were employed as
the cut-off value of CRP, Hb, and NLR (6-8). The response to therapy
was objectively evaluated by computed tomography every 2 or 3
months using the Response Evaluation Criteria in Solid Tumors
(RECIST) guideline version 1.1 (9). Toxicity was assessed by the
Common Terminology Criteria for Adverse Events (CTCAE) version
4.0 (10).

Statistical analysis. Progression-free survival (PFS) and overall
survival (OS) periods, defined as the period from initial
administration of pembrolizumab until diagnosis of progressive
disease and death from any cause, respectively, were assessed in all
patients. Survival curves were estimated using the Kaplan–Meier
method and compared using the log-rank test. All statistical analyses
were performed using JMP software version 14.0 (SAS Institute Inc.,
Cary, NC, USA) and p-values<0.05 were considered significant.

Results

Patient characteristics. The study included 40 consecutive
patients who were diagnosed with metastatic UC and
commenced treatment with pembrolizumab after platinum-
based chemotherapy at our hospital between January 2018
and October 2018. The characteristics of these patients are
described in Table I. Twenty-one (52.5%) and 19 patients
(47.5%) had bladder and upper urinary tract (UUT) UCs,

respectively. Among these patients, 15 (37.5%) and 25
patients (62.5%) were administered pembrolizumab as the
second and third or later line treatment, respectively. 

Efficacy of pembrolizumab. The median follow-up period
after pembrolizumab initiation was 5.3 months (range=1.4-
12.3 months). Thirty-four patients were evaluated for
antitumor response and the objective response rate (ORR)
was 20.6% (Figure 1A). Among the remaining six patients,
two patients had no evaluable target lesion (small lymph
node metastases), and four patients progressed clinically
before the first imaging evaluation. In this study, all cases
who demonstrated a good response with pembrolizumab
therapy demonstrated tumor shrinkage within 3 months after
pembrolizumab therapy, with no patient presenting initial
tumor progression before shrinkage (pseudoprogression). In
addition, the estimated median PFS period was 4.2 months
(range=0.3-11.6 months) and the 3- and 6-month PFS rates
were 61.5% and 43.7%, respectively (Figure 1B). The
median OS period was 10.0 months (range=1.4-12.3 months)
and the estimated 3-, 6- and 12-month OS rates were 79.5%,
58.9% and 49.1%, respectively (Figure 1C). 

Risk factors for short survival period. Next, we investigated
variables that could predict a shorter OS period for patients
with metastatic UC treated with pembrolizumab as second or
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Table I. Patient characteristics (n=40).

Age (years)                                                                                                                                      69 (range=44-83 years)
Male/Female                                                                                                                                         32 (80%)/8 (20%)
Pathological grade: 1 or 2/3                                                                                                            5 (12.5%)/35 (87.5%)
Primary tumor site                                                                                                                                              
  Upper urinary tract (renal pelvis, ureter)                                                                                               19 (47.5%)
  Radical nephroureterectomy                                                                                                                  18/19 (95%)
  Bladder                                                                                                                                                     21 (52.5%)
  Radical cystectomy                                                                                                                               10/21 (47.5%)
ECOG-PS: 0/1/2/3                                                                                                             20 (50%)/14 (35%)/5 (12.5%) /1 (2.5%)
Number of prior regimens: 1/2/3                                                                                             15 (37.5%)/21 (52.5%)/4 (10%)
Metastatic sites                                                                                                                                                    
  Lung/Liver/Lymph node/Bone                                                                                        18 (45%)/6 (15%)/35 (87.5%)/8 (20%)
Hemoglobin (mg/dl): >10/<10                                                                                                           26 (65%)/14 (35%)
CRP (C-reactive protein: 0.5 mg/dl): <3/>3                                                                                  17 (42.5%)/23 (57.5%)
LDH (Lactate dehydrogenase): <ULN/≥ULN                                                                                31/(77.5%)/9 (22.5%)
NLR (neutrophil-lymphocyte ratio)                                                                                                              11/29
Time from previous chemotherapy (months): ≥3/<3                                                                        10 (25%)/30 (75%)
Bellumunt risks: 0, 1, 2, 3                                                                                               15 (37.5%), 12 (30%), 11 (27.5%), 2 (5%)
Previous chemotherapy regimen                                                                                                                        
  Gemcitabine/cisplatin                                                                                                                               20 (50%)
  Gemcitabine/carboplatin                                                                                                                         17 (42.5%)
  Gemcitabine/cisplatin/etoposide                                                                                                             15 (37.5%)
  Gemcitabine/cisplatin/paclitaxel                                                                                                              14 (35%)
  Methotrexate/vinblastine/adriamycin/cisplatin                                                                                        3 (7.5%)

ECOG PS: Eastern Cooperative Oncology Group-performance status. Bellumunt risk assesses the number of risk factors present from among worse
performance status (>1), low hemoglobin (<10 mg/dl), presence of liver metastasis, and short interval from previous chemotherapy (<3 months).



later line therapy. On univariate analysis, worse PS (≥2), liver
metastasis, bone metastasis, visceral metastasis, high C-
reactive protein (CRP) levels (≥ULN: upper limit of normal
range) and high lactate dehydrogenase levels (≥ULN) were
suggested as factors predictive of a shorter OS. On
multivariate analysis, liver metastasis (hazard ratio
(HR)=31.1, 95% confidence interval (CI)=5.5-215.9,
p<0.001), worse PS (≥2) (HR=6.9, 95%CI=1.4-40.1,
p=0.019), and higher CRP (>ULN) (HR=6.0, 95%CI=1.8-
27.8, p=0.0028) were reported as independent factors
predictive of a shorter OS period (Table II). 

Next, we established a prognostic model using these three
risk factors to stratify patients treated with pembrolizumab

into three risk groups: favorable [0 risk factors, n=14 (35%)],
intermediate [1 risk factor, n=18 (45%)], and poor [≥2 risk
factors, n=8 (20%)] risk groups. The median OS periods of
patients in the favorable, intermediate, and poor risk groups
were not reached, 8.0 and 2.1 months, respectively (Figure
1D). The 6- and 12-month OS rates of patients in the
favorable risk group were 92% and 79%, respectively. In
addition, the 6- and 12-month OS rates of patients in the
intermediate risk group were 59% and 50%, respectively.
Conversely, the 3- and 6-month OS rates of patients in the
poor risk group were 13% and 0%, respectively. In this
prognostic model, the OS curves of the three groups were
distinctly separated from each other (Figure 1D, p<0.001). 
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Figure 1. Efficacy of pembrolizumab as second- or more line treatment for Japanese patients with platinum-based chemotherapy-resistant metastatic
urothelial cancer. Waterfall plots of the response to pembrolizumab (A, n=34). Progression-free survival and overall survival curves (B, C; n=40).
The prognostic model (D). Our prognostic model, which included three risk factors, namely poor performance status (≥2), presence of liver
metastasis, and elevated C-reactive protein levels (>upper limit of normal range), stratified patients treated with pembrolizumab into three risk
groups [favorable: 0 risk factors, n=14 (35%); intermediate: 1 risk factor, n=18 (45%); and poor: ≥2 risk factors, n=8 (20%)]. The prognostic
model distinctly separated the overall survival curves of the three risk groups (p<0.001).



Adverse events. Eighteen patients (45%) experienced adverse
events (AE), including four (10%) with severe AE (grade 3
or more), as described in Table III. The most common AE
was rash (n=8, 20%), although none of them were of a
severe grade. Four patients (10%) discontinued
pembrolizumab therapy due to AEs. 

Among the patients who experienced severe AEs, one patient
died due to grade 5 hemophagocytic syndrome. This patient had
polymyalgia rheumatica (PMR), which was being treated with
5 mg prednisolone. We decided to start pembrolizumab therapy
with adequate informed consent after a total of 11 cycles of
platinum-based chemotherapy. However, after the first
administration of pembrolizumab, he complained of fatigue and
joint stiffness, which was diagnosed as exacerbation of PMR.
The dose of prednisolone was increased from 5 mg to 15 mg,
resulting in subjective improvement of his symptoms. However,
two months after pembrolizumab was first administered, his
platelet count decreased (19,000/mm3) without any other
abnormal signs (PS=0). He was emergently admitted to our
hospital and referred to the department of hematology where he
underwent bone marrow biopsy and was diagnosed with
hemophagocytic syndrome. We immediately commenced
steroid pulse therapy (1,000 mg for 3 days) followed by
intravenous immune globulin, cyclosporine administration and
plasma exchange, with appropriate antibiotic and transfusion
support. Unfortunately, the hemophagocytic syndrome did not
improve and he died of multiple organ dysfunction 13 days after
admission. In this case, the possibility of immune-related AE
due to pembrolizumab was considered. 

Discussion
In this study, we reported our initial experience with
pembrolizumab in Japanese patients with metastatic UC
patients. The ORR was 20.6% and the estimated median PFS
and OS were 4.2 months and 10.0 months, respectively
(Figure 1A, B and C). Three, 6- and 12-month OS rates were
79.5%, 58.9% and 49.1%, respectively. All these results are
comparable with those reported in the international phase III
trial of pembrolizumab for patients with metastatic UC, i.e.
the KEYNOTE-045 trial, which only included patients with
relatively good PS (<ECOG PS1). On the other hand, since
our study is a real-world clinical practice retrospective study,
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Table II. Univariate and multivariate analyses of prognostic factors for poor outcomes with pembrolizumab therapy.

Subgroup                                                                  Univariate analysis                                   Multivariate analysis                        Reference category

                                                         Hazard ratio (95%CI)            p-Value             Hazard ratio (95%CI)            p-Value

Gender                                                   0.82 (2.94-0.29)                   0.741                                                                                               Female/Male
Age                                                        1.31 (3.42-0.47)                   0.593                                                                                                <70 y/>70 y
ECOG PS                                           19.72 (97.19-4.97)               <0.0001                  6.92 (40.09-1.38)                0.019                      ≥PS2/PS=0.1
Tumor site                                            1.57 (4.57-0.59)                   0.37                                                                                                 LTUC/UTUC
Surgical treatment                                 0.61 (1.69-0.23)                   0.33                                                                                                      Yes/No
Lung metastasis                                    1.50 (4.01-0.57)                   0.401                                                                                           Positive/Negative
Liver metastasis                                  18.91 (68.84-5.40)               <0.0001                31.13 (215.88-5.47)           <0.0001                Positive/Negative
Bone metastasis                                   5.23 (14.48-1.82)                  0.003                                                                                           Positive/Negative
Visceral metastasis                              3.73 (13.34-1.31)                  0.013                                                                                           Positive/Negative
Hb                                                         1.71 (4.50-0.64)                   0.28                                                                                                     >10/<10
LDH                                                      3.10 (8.18-1.06)                   0.039                                                                                                 <250/>250
CRP                                                     3.88 (13.89-1.35)                  0.010                    6.00 (27.84-1.79)                0.0028                       <0.5/>0.5
NLR                                                      1.09 (3.45-0.40)                   0.86                                                                                                       <2/>2
PLT count                                             1.39 (4.99-0.22)                   0.68                                                                                               >40000/<40000
TFPC (Time from                                1.53 (6.66-0.50)                   0.48                                                                                          <3 months/>3 months
post-chemotherapy)

ECOG PS: Eastern Cooperative Oncology Group-performance status; LTUC: lower tract urothelial carcinoma; UTUC: upper tract urothelial
carcinoma; Hb: hemoglobin, LDH: lactate dehydrogenase; CRP: C-reactive protein; PLT: plate NLR: neutrophil-lymphocyte ratio.

Table III. Pembrolizumab treatment-related adverse events (n=40).

                                                                 Grade 1-2              Grade 3-5

Number of patients with AEs                15 (37.5%)               4 (10%)
Types of AEs                                                                              
  Rash                                                        8 (20%)                   0
  Hypothyroidism                                     4 (10%)                   0
  Adrenal insufficiency                            1 (2.5%)                 2 (5%)
  Hepatic dysfunction                               1 (2.5%)                 1 (2.5%)
  Interstitial pneumonia                            2 (5%)                     0
  Diarrhea                                                  1 (2.5%)                  0
  Dysgeusia                                               1 (2.5%)                  0
  Hemophagocytic syndrome                    0                            1 (2.5%)

AEs: Adverse events.



it included 6 patients (15%) with relatively poor PS (ECOG
PS2 or 3). Our study demonstrated that caution is needed
when adopting pembrolizumab therapy for a poor PS patient
population.

All cases who demonstrated good response with
pembrolizumab therapy experienced tumor shrinkage within
3 months after pembrolizumab induction. With immune
checkpoint inhibitor therapy, the phenomenon of
pseudoprogression, in which the lesions apparently
temporarily worsen followed by subsequent tumor shrinkage,
has been reported (11). In our study, although we did not
encounter any cases of pseudoprogression, in real world
clinical practice there might be a slight possibility of
subsequent improvement in UC patients who do not initially
respond well to therapy within 3 months.

In this study, presence of liver metastasis, worse PS (≥2), and
higher CRP levels (>ULN) were extracted as independent
predictors of a poor prognosis. Previously, Bellumunt et al. also
reported that liver metastasis, poor PS (>1), and hemoglobin
less than 10 mg/dl were poor prognostic factors in metastatic
UC patients after platinum-based chemotherapy (9).
Additionally, short period since the last dose of prior
chemotherapy (<3 months) was also extracted as a poor
prognostic factor in their study, and patients were stratified
according to these four factors in the KEYNOTE-045 trial (4,
12). However, elevation of CRP levels, which is a representative
acute phase reactant that is widely used to evaluate systemic
inflammation, is known to be a poor predictor of advanced UC,
as described previously (6). Therefore, the risk factors of poor
prognosis that were extracted in this study, namely presence of
liver metastasis, worse PS and higher CRP levels, might be
advanced UC-related poor prognostic factors rather than
pembrolizumab therapy-related risk factors.

Regarding adverse events, 10% of the patients experienced
grade 3 or more immune-related AEs (irAEs), and 10% of
patients discontinued treatment due to the AEs. These results
were not significantly different compared to the pivotal
KEYNOTE-045 trial (4). In our study, one case presented with
grade 5 irAE. This case had a pre-existing auto-immune
disease (polymyalgia rheumatica) and was on steroid therapy
(prednisolone 5 mg). Clinical trials, including the KEYNOTE-
045 study, usually exclude patients with pre-existing auto-
immune diseases. Menzies et al. reported the efficacy and
safety of anti-PD-1 therapy for melanoma patients with a pre-
existing auto-immune disease (n=52). Among them, ORR was
33% and 20 patients (38%) had a flare up of auto-immune
disease requiring immunosuppression, although only two
patients (4%) discontinued treatment due to disease flare up
(13). Although anti-PD-1 therapy has been reported to induce
immune toxicities relatively frequently in patients with pre-
existing auto-immune diseases, these were often reported to
be mild and easily managed (13-17). However, our experience
of incurable irAE in a patient with pre-existing auto-immune

disease highlights the need for careful patient selection and
appropriate informed consent in this patient population.
Further, hematologic disorders, including hemophagocytic
syndrome caused by immune checkpoint inhibitors, is
considered to be a relatively uncommon irAE (18-20).
Although many of these cases were reported to be manageable
with standard treatment algorithms, we must remember that
hematologic disorders are potentially lethal irAEs.

We conducted this retrospective pilot study to clarify the
efficacy and safety of pembrolizumab therapy in Japanese
patients. Major limitations of our study are its retrospective
design and the small cohort size. However, no large, multi-
institutional, and prospective or retrospective studies for
pembrolizumab therapy have been previously published from
Japan. Our findings describe the features of pembrolizumab
therapy for metastatic UC patients in current clinical practice
in Japan. 

Conclusion 

In this study, we demonstrated, for the first time, a comparable
efficacy and safety profile of pembrolizumab therapy for
Japanese patients with metastatic UC in real-world clinical
practice as in the KEYNOTE-045 trial. Liver metastasis, worse
PS and higher CRP levels were extracted as poor prognostic
factors, and the prognostic model that we established using
these factors showed distinctly separate OS curves for these
factors. Patients with pre-existing auto-immune disease might
experience irAEs and/or autoimmune exacerbations more
frequently and of greater severity, suggesting the need for
obtaining adequate informed consent from them before therapy,
as well as the need to monitor patients closely in collaboration
with other clinical departments.
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