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Background: To evaluate the organ-specific therapeutic effect of paclitaxel and carboplatin 
(TC) chemotherapy in patients who failed platinum-based chemotherapy and pembrolizumab 
for metastatic urothelial carcinoma (UC).
Patients and Methods: We retrospectively reviewed the data of patients with metastatic 
UC who had received TC chemotherapy after the failure of platinum-based chemotherapy 
and pembrolizumab. The RECIST 1.1 criteria were used to assess the objective response to 
pembrolizumab and TC chemotherapy at tumor sites.
Results: We analyzed 8 patients (male, n=5; female, n=3; median age, 65 years old). All 
patients except one had visceral metastasis. The median overall survival for TC was 10.9 
months (95% confidence interval, 1.0-12.7 months), and the objective response rate was 
25.0% (partial response [PR]: 2 cases). The metastatic organs were the lymph nodes in 5 
cases (number of tumor sites: 8), lung in 4 cases (number of tumor sites: 12), liver in 3 cases 
(number of tumor sites: 14), bone in 3 cases (number of tumor sites: 12), and primary lesion 
in 3 cases (number of tumor sites: 3). There were no cases of a complete response or 
progressive disease in any metastatic organs due to TC chemotherapy. A PR was seen in 2 
cases of lymph node metastasis (40.0%), 2 cases of lung metastasis (50.0%), and 2 cases of 
liver metastasis (66.7%). All 3 cases of bone metastasis showed stable disease, as did all 3 
cases of primary lesion. Improvement in the therapeutic effect of TC chemotherapy com-
pared with pembrolizumab was observed in 2 cases (40.0%) of lymph node metastasis, 2 
cases (50.0%) of lung metastasis, and 1 case (33.3%) of liver metastasis.
Conclusion: Lymph node, lung, and liver metastases may respond to TC chemotherapy, 
even if exacerbated with pembrolizumab after platinum-based chemotherapy in metastatic 
UC.
Keywords: urothelial carcinoma, platinum-based chemotherapy, pembrolizumab, paclitaxel, 
carboplatin, organ-specific therapeutic effect

Introduction
For many years, the initial therapeutic strategy for metastatic urothelial carcinoma 
(UC) has been platinum-based combination chemotherapy.1,2 The most commonly 
used first-line regimens now are gemcitabine plus cisplatin (GC) and/or dose-dense 
methotrexate, vinblastine, doxorubicin, and cisplatin in cisplatin-eligible patients. 
However, these treatments result in a median survival of 14–15 months.3,4
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Recently, immune checkpoint blockade with antibodies 
targeting programmed cell death-1 (PD-1) or programmed 
cell death ligand 1 (PD-L1) antibodies has changed the 
treatment landscape for many cancers, including UC. At 
present, only pembrolizumab (a highly selective, huma-
nized monoclonal IgG4κ isotype antibody against PD-1) 
can be used for platinum-refractory advanced UC in Japan 
due to the results of the KEYNOTE-045 trial.5 However, 
the period in which the effect of pembrolizumab treatment 
was better than that of other chemotherapy treatments was 
only approximately 3 months, and the overall response 
rate was only 21.1%; the outcome of advanced UC there-
fore remains unsatisfactory.

In addition, no standard sequent-line therapy after pla-
tinum-based chemotherapy and pembrolizumab has been 
established. We therefore administer TC chemotherapy as 
salvage chemotherapy for patients if they desire aggressive 
treatment. There are still few reports describing the 
response to chemotherapy after immune checkpoint inhi-
bition in metastatic UC.6–8 Furthermore, to our knowledge, 
there are no published studies describing the organ-specific 
therapeutic effect of chemotherapy when administered in 
the setting of progression on chemotherapy and immune 
checkpoint inhibitor in metastatic UC.

In the present study, we retrospectively assessed the 
clinical outcomes of TC chemotherapy in patients who 
failed platinum-based chemotherapy and pembrolizumab 
for metastatic UC in order to clarify the organ-specific 
therapeutic effect of TC chemotherapy.

Patients and Methods
From January 2018 to April 2020, 22 patients received 
pembrolizumab for metastatic UC at our institution. Of the 
13 patients who progressed after pembrolizumab, 8 
received TC chemotherapy, and 5 selected best supportive 
care. In all patients, UC was histopathologically diag-
nosed, and disease progression after platinum-based che-
motherapy and pembrolizumab was radiologically 
confirmed.9

Pembrolizumab was administered intravenously on day 
1 at a dose of 200 mg, and the cycle was basically repeated 
every 21 days. In the TC regimen, paclitaxel (175 mg/m2) 
and carboplatin (area under the curve: 5) were adminis-
tered by intravenous infusion on day 1. The cycle was 
basically repeated every 21 days. Both treatments were 
continued until disease progression or unacceptable 
adverse events occurred. Tumor measurements were gen-
erally performed by computed tomography before and 

after every four to six cycles of pembrolizumab and before 
and after every one to two cycles of TC chemotherapy, but 
evaluations were performed as needed when the clinical 
symptoms worsened.

We selected the organs for which metastases had been 
confirmed before TC chemotherapy as the target organs for 
this study. Metastatic organs that were not confirmed in 
multiple cases were excluded. All metastases that measured 
≥5 mm in the long axis (lymph node [LN] metastases 
≥15 mm in the short axis) on computed tomography were 
measured before and during pembrolizumab and TC che-
motherapy treatment.10 The tumor burden was defined as 
the sum of the long axis for all non-LN metastases or the 
short axis of all LN metastases measured. The overall 
response was determined based on Response Evaluation 
Criteria in Solid Tumors, version 1.1 but included all mea-
sured lesions.11 For each metastatic organ, the best response 
was classified as a complete response (CR) (disappearance 
or reduction to <10 mm in the short axis for an LN metas-
tasis), a partial response (PR) (>30% reduction), stable 
disease (SD) (neither a CR, PR, nor progressive disease 
[PD]), or PD (>20% growth).10 In addition, the treatment 
effect was judged to have been improved by TC therapy in 
cases where the treatment effect of PD and SD in pembro-
lizumab was superior to that of PR in TC chemotherapy.

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) and complied with the 
1964 Declaration of Helsinki and its later amendments.

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 overall response rate (ORR) is 
defined as the proportion of patients who achieve a partial 
or complete response to TC chemotherapy. The overall 
survival (OS) was calculated from the day on which TC 
chemotherapy was started until the date of the last follow- 
up examination or death from any cause and was evaluated 
using the Kaplan–Meier method.

Results
Patient Characteristics
The clinical characteristics of the 8 (male, n=5; female, n=3; 
median age, 65 years old; range, 57–79 years) patients are 
listed in Table 1. All patients received platinum-based 
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chemotherapy for UC and selected TC chemotherapy after 
the failure of pembrolizumab. According to the Eastern 
Cooperative Oncology Group Performance (ECOG PS), 3 
(37.5%), 2 (25.0%), and 3 (37.5%) patients had PS 0, PS 1, 
and PS ≥2, respectively. Two patients had bladder UC, two 
had upper urinary tract UC, and four had both types of UC. 
Regarding the number of treatments attempted before pem-
brolizumab, 5 (62.5%), 2 (25.0%) and 1 (12.5%) patients 
had attempted 1, 2, and ≥3 treatments, respectively. The 
median time from first-line chemotherapy to TC chemother-
apy was 13.1 months (range 5.4–46.7). All patients except 
for one had visceral metastasis.

The OS and Organ-Specific Responses to 
TC Chemotherapy
The median observation period from pembrolizumab and 
TC chemotherapy was 13.7 and 8.5 months, respectively. 

The OS of TC chemotherapy is shown in Figure 1. The 
median OS for TC was 10.9 months (95% confidence 
interval [CI], 1.0-12.7 months), and the ORR was 25.0% 
(PR: 2 cases, SD: 5 cases, PD: 1 case). The objective 
tumor responses in each metastatic organ are shown in 
Table 2. Among the 8 patients who received TC che-
motherapy after pembrolizumab, the metastatic organs 
were the LN in 5 cases (number of tumor sites: 8, median 
size: 20 mm [range 16–65 mm]), lung in 4 cases (number 
of tumor sites: 12, median size: 12 mm [range 6–27 mm]), 
liver in 3 cases (number of tumor sites: 14, median size: 
24 mm [range 12–84 mm]), bone in 3 cases (number of 
tumor sites: 12, median size: 19 mm [range 11–40 mm]), 
and primary lesion in 3 cases (number of tumor sites: 3, 
median size: 47 mm [range 17–92 mm]).

No CR or PD was observed in any metastatic organs 
treated by TC chemotherapy. Regarding LN metastasis, 2 
cases (40.0%) showed PR and 3 cases (60%) showed SD. 
Regarding lung metastasis, 2 cases (50.0%) showed PR 
and 2 cases (50%) showed SD. Regarding liver metastasis, 
2 cases (66.7%) showed PR, and 1 case (33.3%) showed 
SD. Regarding bone metastasis, all three cases showed 
SD. Regarding primary lesion, all three cases also showed 
SD.

Organ-Specific Responses to TC 
Chemotherapy Compared with 
Pembrolizumab
The treatment effect of pembrolizumab and TC therapy in 
each metastatic organ confirmed before TC therapy is 
shown in Table 3. Regarding the treatment effect of pem-
brolizumab, 1 case (20.0%) showed PR, 2 (40.0%) showed 
SD, and 2 (40.0%) showed PD among cases of LN metas-
tasis. With regard to lung metastasis, 1 case (25.0%) 
showed SD, and 3 cases (75.0%) showed PD. With regard 
to liver metastasis, 1 case (33.3%) showed PR, and 2 cases 
(66.7%) showed PD. With regard to bone metastasis, all 3 
cases showed SD. With regard to primary lesion, all 3 
cases showed PD. Improvement in the therapeutic effect 
of TC chemotherapy compared with pembrolizumab was 
observed in 2 cases (40.0%) of LN metastasis, 2 cases 
(50.0%) of lung metastasis, and 1 case (33.3%) of liver 
metastasis.

Discussion
In the present study, we retrospectively assessed the organ- 
specific therapeutic effect of TC chemotherapy in patients 

Table 1 Patients’ Characteristics

Characteristics TC 
Chemotherapy 
(n=8)

Gender, male sex, n (%) 5 (62.5)

Median age, year (range) 65 (57–79)

ECOG PS, n (%)

0 3 (37.5)
1 2 (25.0)

≥2 3 (37.5)

Primary tumor site, n (%)

Bladder 2 (25.0)

Upper urinary tract 2 (25.0)
Bladder + upper urinary tract 4 (50.0)

Pure UC in histologic testing, no. (%) 8 (100)

Hb <10g/dl, no. (%) 3 (37.5)
Albumin <4.1 g/dl, no. (%) 6 (75.0)

LDH >222 U/L, no. (%) 4 (50.0)

Number of therapies before Pem

1 5 (62.5)
2 2 (25)

3 1 (12.5)

Median duration from the first-line 
chemotherapy, month (95% CI)

13.1 (5.4–46.7)

Metastasis sites, n (%)
Lymph nodes only 1 (12.5)

Visceral disease 7 (87.5)

Abbreviations: TC, paclitaxel and carboplatin; ECOG PS, Eastern Cooperative 
Oncology Group Performance Status; UC, urothelial carcinoma; Hb, hemoglobin; 
LDH, lactate dehydrogenase; Pem, pembrolizumab; CI, confidence interval.
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who failed platinum-based chemotherapy and pembrolizu-
mab for metastatic UC, as no published studies have 
described the organ-specific therapeutic effect of salvage 
chemotherapy after progression on platinum-based che-
motherapy and immune checkpoint inhibitor. 
Improvement in the therapeutic effect of TC therapy com-
pared with pembrolizumab was observed in 2 cases (40.0%) 
of LN metastasis, 2 cases (50.0%) of lung metastasis, and 1 
case (33.3%) of liver metastasis in the present study.

Although metastatic UC has been treated with platinum- 
based chemotherapy for many years, with immunotherapy 
has recently been performed, the prognosis of metastatic UC 
remains extremely poor, and metastatic UC is largely 
incurable.3–5 However, no standard sequent-line therapies 

after platinum-based chemotherapy and immune checkpoint 
inhibitors have been established. In recent years, unexpected 
effects have been reported regarding cases of further treat-
ment after ICI in various carcinomas, with chemotherapy as 
well as molecular-targeted therapy reported to demonstrate 
marked efficacy in this setting.12–15 Unexpected responses to 
cisplatin rechallenge after treatment with immune checkpoint 
inhibitors have been also reported in patients with metastatic 
UC refractory to platinum regimens.7

Since metastatic UC has a severe prognosis (patients 
tend to have a poor PS, and most die after second-line 
treatment), resulting in insufficient time to assess the ther-
apeutic effect of re-administration of the same regimen, 
another regimen chemotherapy is typically selected at our 

Figure 1 Overall survival of TC chemotherapy.

Table 2 Organ-Specific Responses to TC Chemotherapy

Metastatic Organ Lymph Node Lung Liver Bone Primary

(n=5) (n=4) (n=3) (n=3) (n=3)

Number of tumor lesions 8 13 14 12 3

Median tumor size, mm (range) 20 (16–65) 14 (6–27) 24 (12–84) 19 (11–40) 47 (17–92)

ORR, % 40 50 64 0 0
CR, n (%) 0 0 0 0 0

PR, n (%) 2 (40) 2 (50) 2 (64) 0 0

SD, n (%) 3 (60) 2 (50) 1 (33) 3 (100) 3 (100)
PD, n(%) 0 0 0 0 0

Abbreviations: ORR, objective response rate; CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease.
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institution. In our previous study, we reviewed the efficacy 
of TC therapy as a second-line regimen for metastatic UC 
showing resistance to GC chemotherapy as a first-line 
chemotherapy regimen.16 The median OS for TC che-
motherapy as a second-line regimen was 12.7 months 
(95% CI, 3.1-25.4 months), the ORR (CR 6.2%, PR 
12.5%) was 18.7%. Although the patient background in 
the present study differed from that in the previous study, 
the median OS for TC chemotherapy after platinum-based 
chemotherapy and pembrolizumab failure was 10.9 
months (95% CI, 0.9-12.7 months), and the ORR was 
25.0% in the present study. This indicates that the present 
findings after platinum-based chemotherapy and pembro-
lizumab in a third-line or later setting were not inferior to 

those after platinum-based chemotherapy in a second-line 
setting.

However, in which metastasized organs therapeutic effi-
cacy of salvage chemotherapy after platinum-based che-
motherapy and pembrolizumab in the third-line or later 
setting is obtained has been unclear. Therefore, we 
reviewed the organ-specific therapeutic effects of pembro-
lizumab and TC chemotherapy according to the metastases 
confirmed after pembrolizumab but before TC chemother-
apy. Among the eight evaluated patients, the metastatic 
organs were LN in five, lung in four, liver in three, bone 
in three, and primary lesion in three. The therapeutic effects 
of TC therapy by metastatic organ were not CR or PD in any 
metastatic organ. A PR was seen in 2 cases of lymph node 
metastasis (40.0%), 2 cases of lung metastasis (50.0%), and 
2 cases of liver metastasis (66.7%). All 3 cases of bone 
metastasis showed SD, as did all 3 cases of primary lesion. 
In addition, we also reviewed in which metastatic organs 
TC chemotherapy showed a better therapeutic effect than 
pembrolizumab treatment. Improvement in the therapeutic 
effect of TC chemotherapy compared with pembrolizumab 
was observed in 2 cases (40.0%) of LN metastasis, 2 cases 
(50.0%) of lung metastasis, and 1 case (33.3%) of liver 
metastasis.

Immune checkpoint inhibitors induce antitumor effects 
by reactivating exhausted T cells, thereby rejuvenating 
antitumor immunity. Therefore, the differential tumor 
microenvironments of various organs may influence the 
therapeutic effect of immune checkpoint inhibitors. 
Recently, organ-specific tumor responses to immune 
checkpoint inhibitors were reported in some types of can-
cers (non-small-cell lung cancer, melanoma, and liver 
cancer), although no such findings have yet been reported 
in UC.10,17,18 Those studies found that immune checkpoint 
inhibitors had different response rates and prognoses 
depending on the metastatic organ, and liver metastases 
were also reported to be less responsive to immune check-
point inhibitors than other metastases. Several prognostic 
factors have been reported to predict the prognosis of 
patients with UC. The presence of liver metastases has 
previously been reported to be a poor prognostic factor.19– 

21 In addition, in the Phase 3 trial KEYNOTE-045, rando-
mization was stratified according to the presence or 
absence of liver metastases.5 We also reported liver metas-
tases and time from the previous chemotherapy regimen as 
independent prognostic factors for patients with advanced 
UC receiving pembrolizumab after platinum-based che-
motherapy in real-world clinical practice.22 The deep and 

Table 3 Organ-Specific Responses to TC Chemotherapy 
Compared with Pembrolizumab

Lymph Node (n=5)

Treatment Pem TC

RECIST SD SD
PD PR

PD SD

SD PR
PR SD

Lung (n=4)

Treatment Pem TC

RECIST PD SD
PD PR

PD SD

SD PR

Liver (n=3)

Treatment Pem TC

RECIST PD SD

PD PR
PR PR

Bone (n=3)

Treatment Pem TC
RECIST SD SD

SD SD

SD SD

Primary (n=3)

Treatment Pem TC

RECIST PD SD

PD SD
PD SD

Abbreviations: TC, paclitaxel and carboplatin; Pem, pembrolizumab; PR, partial 
response; SD, stable disease; PD, progressive disease.
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durable responses that occur with immune checkpoint 
inhibitors are unique to this class of drugs. However, 
these responses occur only in a minority of patients with 
solid tumors.23 With regard to the prognosis, the period in 
which the effect of pembrolizumab treatment was better 
than that of other chemotherapy treatments was only 
approximately 3 months, and the ORR was only 21.1% 
in the phase 3 trial KEYNOTE-045.5 Although the size of 
other organ metastases (except for the LN, lung, and liver) 
did not increase during pembrolizumab treatment, if their 
size (in the LN, lung, and liver) had increased, then 
switching from pembrolizumab to salvage chemotherapy 
at an early stage may have been a viable treatment strategy 
in actual clinical practice. Despite the small number of 
samples in this study, we feel that these findings have 
clinical significance.

The biological mechanisms involved in platinum resen-
sitization are still unclear. One hypothesis holds that 
immunotherapy induces tumor microenvironment modifi-
cation, resulting in chemosensitivity restoration.14 A pre-
vious study systematically evaluated the duration for 
which the PD-1-blocking antibody pembrolizumab per-
sisted in T cells in non-small-cell lung cancer patients 
and reported the loss of absolute complete binding to T 
cells at around 20–25 weeks.24 Another hypothesis there-
fore holds that pembrolizumab may also confer delayed 
synergism to subsequent cytotoxic therapy and contribute 
to the improved treatment efficacy via the overlap between 
circulating anti-PD1 and cytotoxic agents. In recent years, 
the therapeutic landscape of urothelial carcinoma has been 
rapidly evolving. Fibroblast growth factor receptor inhibi-
tors, poly (ADP-ribose) polymerase inhibitors, anti-human 
epidermal growth factor receptor 2 agents, and antibody- 
drug conjugates targeting Nectin-4 are emerging as new 
therapeutic options.25 Notably, maintenance immunother-
apy with avelumab following chemotherapy was suggested 
to improve the survival in advanced urothelial cancer in 
the Phase III JAVELIN Bladder 100 trial.26 However, 
chemotherapy following immune checkpoint inhibitors 
may remain an option for treatment in the future.

We observed a promising response rate to TC che-
motherapy challenge in the present study, which is, to 
our knowledge, the first to describe the metastatic organ- 
specific therapeutic effects after platinum-based che-
motherapy and immune checkpoint inhibitor for metastatic 
UC. Our study also showed that switching to salvage 
chemotherapy was a viable treatment strategy when LN, 
lung, or liver metastases worsened during pembrolizumab 

treatment. Our study is limited by its retrospective nature 
and its analysis of a limited number of cases in a single 
institution. Confirmatory studies with larger populations 
may be required.
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