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Abstract. Pembrolizumab has been available for the treatment
of radical resectable urothelial carcinoma (UC) when it is exac‑
erbated after chemotherapy since December 2017 in Japan.
However, the efficacy of chemotherapy for cases progressing
after pembrolizumab is unclear. The present study compared
the outcomes and toxicities in patients with metastatic UC after
failure of platinum‑based chemotherapy and pembrolizumab,
who were selected to receive paclitaxel and carboplatin (TC)
chemotherapy, with those in patients who received the best
supportive care (BSC). A total of 36 patients received pembro‑
lizumab for metastatic UC at four institutions between January
2018 and August 2019. Of the 21 patients who progressed after
pembrolizumab, 7 received TC chemotherapy (TC group) and
14 selected BSC (BSC group). The median observation period
was 4.1 months. The 7 aforementioned patients who received
TC chemotherapy (4 male and 3 female; median age, 62 years;
range, 57‑79 years) were analyzed in the present study. The
ECOG performance status was 0 in three patients, 1 in one
patient, 2 in two patients and 3 in one patient. Two patients had
upper urinary tract UC, two had bladder UC and three had both
types of UC. Six patients had visceral metastasis. The number
of chemotherapy regimens before pembrolizumab was one in
four patients, two in two patients and three in one patient. The
objective response rate was 28.6% (partial response, 2 patients;
stable disease, 4 patients; progressive disease, 1 patient), the
median progression‑free survival time was 3.4 months and the
median overall survival time was 10.9 months (vs. 2.7 months
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in BSC group; P= 0.0156). Although grade ≥3 adverse events
developed in five patients, there were no treatment‑associated
deaths. The present results suggested that TC chemotherapy
may be a preferred option for patients who require aggressive
treatment after the failure of platinum‑based chemotherapy
and pembrolizumab.
Introduction
Locally advanced or metastatic urothelial carcinoma (UC) is
an incurable disease with a poor long‑term survival (1). Until
recently, cytotoxic chemotherapy was the only treatment avail‑
able for advanced UC, and platinum‑based chemotherapy had
been the gold‑standard treatment (2,3). However, platinum
resistance develops rapidly, and nearly 80% of cases will
relapse. The prognosis is extremely poor after failure of
platinum‑based chemotherapy. Second‑line chemotherapy
regimens with various single agents and combinations of
agents have been reported, but the prognosis is extremely
poor (1,4,5).
Pembrolizumab, a humanized monoclonal antibody
targeting programmed death receptor‑1 (PD‑1), was a
second‑line treatment for platinum‑refractory patients with
significantly longer overall survival (approximately 3 months)
and a lower incidence of treatment‑related adverse events
in comparison to chemotherapy in the KEYNOTE‑045
phase III trial (6). This open‑label, international, phase
3 trial also showed that the objective response rate was
significantly higher in the pembrolizumab group (21.1%)
than in the chemotherapy group (11.4%) (P= 0.001). Since
December 2017, pembrolizumab has been approved in Japan
as a second‑line treatment for radically unresectable UC, that
has worsened after chemotherapy (7). However, the objective
response rate in the pembrolizumab group was not still satis‑
factory at 21.1%, so most patients develop progressive disease
after pembrolizumab and choose best support care (BSC) or
chemotherapy if they desire aggressive treatment, as there
is no standard care after platinum‑based chemotherapy and
pembrolizumab.
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However, to the best of our knowledge, there are no published
studies describing the results of paclitaxel and carboplatin (TC)
chemotherapy alone in metastatic UC when administered to
patients with progression during treatment with platinum‑based
chemotherapy and antibodies targeting PD‑1 (pembrolizumab).
We retrospectively compared the outcomes and toxicities of
patients with metastatic UC after failure of platinum‑based
chemotherapy and pembrolizumab who selected TC chemo‑
therapy with those in patients who received BSC.
Patients and methods
Patients and methods. Thirty‑six patients received pembroli‑
zumab for metastatic UC at four institutions from January 2018 to
August 2019. Of the 21 patients who progressed after pembroli‑
zumab, 7 received TC chemotherapy (TC group), and 14 selected
the BSC (BSC group). All patients with UC had histopathologi‑
cally diagnosed and radiologically confirmed disease progression
after platinum‑based chemotherapy and pembrolizumab (8). The
TC regimen, paclitaxel (175 mg/m2) and carboplatin (area under
the curve: 5), was administered intravenously on day 1 every
21 days and was repeated until disease progression or unaccept‑
able adverse events occurred. Tumors were generally measured
by computed tomography before and after every 2‑3 cycles of
TC chemotherapy. Decisions on adverse events were made in
accordance with the Common Terminology Criteria for Adverse
Events, version 5.0 (9). The tumor response was assessed as the
best response according to the Response Evaluation Criteria in
Solid Tumors, version 1.1 (10).
All of the patients provided their written informed
consent to participate in this study, and the study protocol
was approved by the Ethics Committee of the Kyushu Cancer
Center (Fukuoka, Japan).
Statistical analyses. The statistical analyses were carried out
using the JMP® Pro, version 14.2.0 software package (SAS
Institute, Inc., Cary, NC, USA). The objective response rate is
defined as the proportion of patients who achieve a partial or
complete response to TC chemotherapy. The progression‑free
survival (PFS) in the TC group was calculated from the day on
which chemotherapy was started until the date when patients
who were alive and without disease progression or who were
lost to follow‑up had their data censored at the time of the
final tumor assessment. In the BSC group, in general no
computed tomography findings were examined after patients
selected BSC. Therefore, the PFS was not calculated in the
BSC group. The overall survival (OS) was calculated from the
day that BSC was selected or the day on which chemotherapy
was started until the date of the last follow‑up examination or
death from any cause. The Mann‑Whitney U test was used to
assess the differences between the BSC and TC groups. The
Kaplan‑Meier method was used to evaluate progression‑free
survival (PFS) and OS, and the differences between the BSC
and TC groups was determined by the log‑rank test. P‑values
of <0.05 were considered to indicate statistical significance.
Results
Patient characteristics. The clinical characteristics are listed
in Table I. Twenty‑one patients were enrolled in this study

(male, n=17, 91%; median age, 70 years; range, 57‑85 years).
The patients selected BSC or TC chemotherapy after the
failure of platinum‑based chemotherapy and pembrolizumab
for UC. Eight patients had bladder UC, seven had upper
urinary tract UC, and six had both types of UC. All patients
except one had visceral metastasis. With regard to the treat‑
ment after pembrolizumab, 14 patients (66.7%) selected BSC,
and 7 (33.3%) received TC chemotherapy. The median time
from the fist‑line chemotherapy treatment was 13.9 months
(95% CI, 12.0‑27.2 months). There were no statistically signifi‑
cant differences in any characteristics between the BSC and
TC chemotherapy groups. Regarding the regimens adminis‑
tered prior to TC or BSC, 13 patients received gemcitabine
+ cisplatin (GC) and pembrolizumab, 2 patients received GC,
methotrexate + vinblastine + doxorubicin + cisplatin (MVAC)
and pembrolizumab, 2 patients received GC, TC, MVAC
and pembrolizumab, 2 patients received GC, avelumab and
pembrolizumab, 1 patient received gemcitabine+carboplatin
(GCBDCA), GC, gemcitabine + paclitaxel and pembrolizumab,
and 1 patient received GC, GCBDCA, G and pembrolizumab.
The PFS of TC chemotherapy and OS according to treatments
after pembrolizumab. The PFS of TC chemotherapy after
pembrolizumab was 3.4 months [95% confidence interval
(CI), 0.6‑6.6 months] (Fig. 1). The OS according to treatment
after pembrolizumab is shown in Fig. 2. The median OS for
BSC was 2.7 months (95% CI, 0.6‑4.8 months), and the median
OS for TC was 10.9 months (95% CI, 0.9‑12.7 months). The
estimated OS rate was 75% at 6 months and 30% at 12 months
in the TC chemotherapy group.
A log‑rank test revealed a statistically significant differ‑
ence in OS between BSC and TC (P=0.0156).
The response analysis and toxicities in patients who received
TC chemotherapy after pembrolizumab. The objective tumor
responses are shown in Table II. Among the 7 patients who
received TC chemotherapy after pembrolizumab, a complete
response (CR) was not confirmed in any patients, while
2 patients (28.6%) showed a partial response (PR), with an
objective response rate of 28.6%. The disease control rate
(defined by the achievement of CR, PR or SD) was 85.7%,
which was defined as a tumor response of CR, PR or stable
disease [SD].
Table III shows the adverse events associated with TC
chemotherapy after pembrolizumab. Myelosuppression was
the most common toxicity. Grade ≥3 thrombocytopenia and
neutropenia occurred in 3 patients (42.9%), while febrile
neutropenia was observed in 2 patients (28.6%); no patients
showed severe infection. Grade 3 anemia occurred in 1 patient
(14.3%). With regard to non‑hematological toxicities, grade 3
fatigue developed in 1 patient. All other toxicities were less
than grade 3 in severity, and no immune‑related adverse events
occurred. No treatment‑related deaths occurred among the
seven patients.
Discussion
This study represents the first specific report of outcomes
focusing on TC chemotherapy after the failure of plat‑
inum‑based chemotherapy and pembrolizumab for advanced
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Table I. Clinicopathological characteristics of patients with urothelial carcinoma (n=21).
Characteristics

Paclitaxel and carboplatin
chemotherapy (n=7)

Best supportive care
(n=14)

Sex, male, n (%)
4 (57)
13 (93)
Median age (range), years
62 (57‑79)
70 (58‑85)
ECOG PS, n (%)			
0
3 (43)
3 (21)
1
1 (14)
4 (29)
≥2
3 (43)
7 (50)
Primary tumor site, n (%)			
Bladder
2 (28)
6 (43)
Upper urinary tract
2 (28)
5 (36)
Bladder + upper urinary tract
3 (43)
3 (21)
No. of chemotherapy before pembrolizumab			
1
4 (57)
9 (64)
2
2 (28)
2 (15)
3
1 (14)
3 (21)
Median time from first‑line chemotherapy,
11.8 (4.7‑31.1)
15.8 (10.4‑31.7)
months (95% CI)
Metastasis sites, n (%)			
Lymph nodes only
1 (14)
0 (0)
Visceral disease
6 (86)
14 (100)

P‑value
0.054
0.108
0.546

0.874

0.931

0.371
0.129

ECOG PS, Eastern Cooperative Oncology Group Performance Status.

Figure 1. Progression‑free survival of paclitaxel and carboplatin chemo‑
therapy group (n=7).

Figure 2. Overall survival according to the treatment. TC, paclitaxel and
carboplatin; BSC, best supportive care.

UC patients. In patients with metastatic UC who had previously
been treated with both platinum‑based chemotherapy and
pembrolizumab, TC chemotherapy led to a 28.6% objective
response rate, and the OS was 10.9 months. This systematic
review of the efficacy of chemotherapy in the setting after
platinum‑based chemotherapy and immune checkpoint
inhibitor treatment suggests that anti‑PD1 may have a delayed
synergistic effect on subsequent cytotoxic therapy.
There is currently no data on chemotherapy for advanced
UC after pembrolizumab. There is also no data on what is
being done in the post‑treatment of pembrolizumab arm in

KEYNOTE‑045 study (11). Therefore, the chemotherapy
regimen that has been used in the second‑line setting before
pembrolizumab is expected to be able to be administered to
patients who desire aggressive treatment after pembrolizumab
failure. Our previous study reviewed the tolerability and
efficacy of TC therapy as second‑line therapy for UC that
is resistant to gemcitabine and cisplatin (GC) as a primary
chemotherapy regimen (12). We reported that the median
OS was 12.7 months (95% CI, 3.1‑25.4 months), the objec‑
tive response rate (CR 6.2%, PR 12.5%) was 18.7%, and the
disease control rate was 56.2% in patients who received TC
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Table II. Analysis of the responses of patients who received paclitaxel and carboplatin chemotherapy (n=7).
Response
CR
PR
SD
PD
Overall response rate (CR + PR)
Disease control rate (CR + PR + SD)

No. of patients

Response rate, %

0
2
4
1
2
6

0
28.6
57.1
14.3
28.6
85.7

CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease.

Table III. Toxicities in patients treated with paclitaxel and carboplatin chemotherapy (n=7).
Adverse events
Thrombocytopenia
Neutropenia
Febrile neutropenia
Anemia
Fatigue
Neuropathy
Rash maculo‑papular
Alopecia

Grade 1, n

Grade 2, n

Grade 3, n

Grade 4, n

Grade ≥3, %

0
0
NA
1
0
1
0
0

1
0
NA
1
1
1
1
3

3
1
2
1
1
0
0
NA

0
2
0
0
0
0
NA
NA

42.9
42.9
28.6
14.3
14.3
0.0
0.0
NA

NA, not applicable.

chemotherapy as a second‑line regimen. In the present study,
we reviewed the tolerability and efficacy of TC chemotherapy
after the failure of platinum‑based chemotherapy and pembro‑
lizumab for advanced UC patients. It revealed that the median
OS was 10.9 months (95% CI, 0.9‑12.7 months), the objective
response rate was 28.6%, and the disease control rate was
85.7% in patients who received TC chemotherapy after the
failure of platinum‑based chemotherapy and pembrolizumab.
These data may suggest a lack of cross‑resistance between
chemotherapy and immune checkpoint inhibitors in metastatic
UC. In addition, chemotherapy may be more effective after
immune checkpoint inhibitors, even as a third‑line treatment.
The safety was virtually the same as in our previous report,
and no new safety signals were recognized. This result also
shows that TC chemotherapy can be safely administered even
after immune checkpoint inhibitors.
Exposure to vaccine‑based immunotherapy followed by
chemotherapy has been previously reported to be associ‑
ated with an improved response to treatment in other types
of cancer (13‑18). Similarly, other reports of patients with
advanced tumors have shown improved response rates and
improved survival in patients who received chemotherapy
administered after various vaccine‑based treatment strate‑
gies (17,18). Although chemotherapy has historically been
considered immunosuppressive, several mechanisms have
been proposed for the enhancement of tumor immunity with
certain agents, such as increasing neoantigen presentation and
cell recognition, abrogating myeloid‑derived suppressor cell

and T‑regulatory cell activity and enhancing cross‑priming and
promoting anti‑tumor CD4+ T‑cell phenotype (19). A recent
phase 2 randomized trial report on non‑small‑cell lung cancer
supports there is a positive interaction between chemotherapy
and checkpoint inhibitors. This trial included 123 patients
who were randomized to receive front‑line carboplatin and
pemetrexed with or without pembrolizumab; the combination
group showed a favorable objective response rate (55% vs.
29%) and PFS (13.0 vs. 8.9 months, P=0.01) (20). In addition,
it was also reported that the confirmed objective response
rate to single‑agent chemotherapy after immunotherapy expo‑
sure was higher than that described in historical data from the
pre‑anti‑PD1 era and was similar to the objective response rate
to first‑line platinum‑based chemotherapy in non‑small‑cell
lung cancer patients (21). A previous study compared the
response rates of patients with metastatic urothelial carcinoma
who received third‑line chemotherapy treatment (after chemo‑
therapy and immune checkpoint inhibitors) and second‑line
chemotherapy treatment (after only immune checkpoint
inhibitors) (22). Patients who receive chemotherapy for the
first time after immune checkpoint inhibitors showed a high
response rate to the chemotherapy (64%), which suggests that
there is no cross‑resistance between the two classes of agents.
The same appears to apply to patients who have previously
received both chemotherapy and immune checkpoint inhibi‑
tors. The chemotherapy response rate of 21% is in line with
the expected results in patients who have previously failed
chemotherapy without a history of immune checkpoint
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inhibitor exposure (23). Taken together these results suggest
that the chemotherapy responses are maintained, regardless
of the history of exposure to immune checkpoint inhibitors in
cases of metastatic urothelial carcinoma.
In the present study, the efficacy of TC chemotherapy
after the failure of platinum‑based chemotherapy and
pembrolizumab for advanced UC was better than the previ‑
ously reported efficacy of TC chemotherapy as a second‑line
regimen for advanced UC showing resistance to GC as a
first‑line chemotherapy regimen (objective response rate
28.6% vs. 18.7%) (12). These results suggest that synergy
exists between immune checkpoint inhibitors and chemo‑
therapy. In a previous study, the duration of pembrolizumab,
a PD‑1‑blocking antibody, in T cells of non‑small‑cell lung
cancer patients was systematically assessed, and complete
binding to T cells was reportedly lost after approximately
20 to 25 weeks (24). Anti‑PD1 also may provide a delayed
synergistic effect on subsequent cytotoxic therapy and may
contribute to improved therapeutic efficacy through the overlap
of circulating anti‑PD1 and cytotoxic agents. No standard
subsequent‑line therapy after platinum‑based chemotherapy
and pembrolizumab has been established in Japan. Erdafitinib
(a tyrosine kinase inhibitor of fibroblast growth factor
receptor 1‑4) and enfortumab vedotin (Nectin‑4‑directed
antibody‑drug conjugate) are recommended as the preferred
subsequent‑line systemic therapy options according to the
National Comprehensive Cancer Network guidelines (25‑27),
but these drugs are not yet approved in Japan. Therefore, we
administer TC chemotherapy as salvage chemotherapy for
such patients. Paclitaxel is an antimitotic spindle drug that
promotes microtubular aggregation and interferes with certain
cell functions, including cell mitosis, transport and motility.
Single‑agent paclitaxel was shown to have an overall response
rate of 42% in previously untreated patients with UC (28) and
70% when administered in combination with cisplatin (29).
Platinum‑based agents have also been frequently included
in salvage chemotherapy, which is provided even after the
failure of a platinum‑based regimen; the efficacy of this agent
against platinum‑resistant disease has been reported (30,31).
However, patients with UC often have an impaired renal func‑
tion due to an advanced age, history of platinum‑containing
chemotherapy, history of nephrectomy and/or disease‑related
hydronephrosis. Carboplatin is a less nephrotoxic and
emetogenic platinum compound than cisplatin (32); thus,
carboplatin is considered a favorable agent for second‑line
regimens. Therefore, salvage chemotherapy (TC chemo‑
therapy was selected in the present study) after progression
on platinum‑based chemotherapy and immune checkpoint
inhibitors may also be options for treatment in patients with
metastatic UC. We previously reported the utility of TC
chemotherapy as second‑line treatment after the failure of GC
chemotherapy (12), and the efficacy of TC chemotherapy was
compared with that of BSC. The present study reported the
efficacy of TC chemotherapy after the failure of GC chemo‑
therapy and pembrolizumab and compared its efficacy with
that of BSC. Although the present study was a retrospective
study, we believe that comparing the results of TC chemo‑
therapy under similar conditions will show that TC therapy
can be an effective treatment method even after the failure of
GC chemotherapy and pembrolizumab.
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Several limitations associated with the present study
warrant mention. First, we evaluated the clinical practice data
related to the efficacy and tolerability of TC chemotherapy
after the failure of platinum‑based chemotherapy and pembro‑
lizumab for metastatic UC in a retrospective, non‑randomized,
trial. Second, the median observation period for the present
study was short at 4.1 months. When comparing OS and BSC,
a longer observation period might be necessary. However,
the overall survival (natural history) after the failure of
platinum‑based chemotherapy and pembrolizumab in patients
who selected BSC has rarely been reported. The present
study showed that the progression‑free survival was not very
long, even if patients selected TC chemotherapy. Therefore,
extending the observation period is expected to be difficult.
Third, the population of the current study was relatively small
population; thus, further studies are needed to confirm our
data in a larger study population. In the present analysis, in a
small study population, TC chemotherapy achieved a 28.6%
objective response rate and the toxicity profile was tolerable
as third‑line or beyond treatment in patients with advanced or
metastatic UC who had previously received platinum‑based
chemotherapy and pembrolizumab. TC chemotherapy is a suit‑
able option for patients who desire aggressive treatment after
failure of platinum‑based chemotherapy and pembrolizumab
in advanced or metastatic UC.
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