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Abstract. Cisplatin-based systemic chemotherapy is the 
gold‑standard approach for the first‑line treatment of patients 
with advanced or metastatic urothelial carcinoma (UC). 
However, the optimal number of cycles is still unclear. 
The current study retrospectively assessed the clinical 
outcome in patients who received gemcitabine and cisplatin 
(GC) chemotherapy as first-line treatment for metastatic 
urothelial cancer to clarify the timing of switching from 
GC therapy. A total of 61 patients with locally advanced or 
metastatic UC who received first-line chemotherapy with 
GC were retrospectively reviewed at National Hospital 
Organization Kyushu Cancer Center between June 2009 
and August 2017. The progression-free survival (PFS) and 
overall survival (OS) were evaluated using the Kaplan-Meier 
method. The significance of associations between the clinical 
parameters and OS was assessed using the Cox proportional 
hazards regression model. The median cycle number for GC 
chemotherapy was 4. The median PFS and OS of all cases was 
5.2 and 14.1 months, respectively. The multivariate analyses 
revealed that a neutrophil‑to‑lymphocyte ratio ≥3.0 (hazard 
ratio [HR], 2.521, 95% confidence interval [CI]=1.179‑5.624; 
P=0.017) and best response to GC therapy of CR+PR (HR 
0.110; 95% CI=0.028‑0.411; P<0.001) were independent 
prognostic factors. However, the number of GC cycles (≤4 
vs. >4) was not an independent prognostic factor (P=0.387). 
The current retrospective study indicated that changes to 
therapy should be considered at an early stage for cases with 
a therapeutic effect of SD or less, regardless of the number of 
GC therapy cycles.

Introduction

Urothelial carcinoma (UC) is the most common cancer of 
the bladder and upper urinary tract and is invasive and lethal, 
especially in advanced and metastatic patients (1,2). Advanced 
UC patients generally have a poor prognosis, and only a few 
patients survive more than five years (3).

Pembrolizumab, a humanized monoclonal antibody that 
targets programmed death receptor-1, was associated with a 
significant overall survival (OS) benefit when compared with 
docetaxel, paclitaxel and vinflunine in the second‑line treat-
ment of metastatic UC in the Phase III trial KEYNOTE‑045 (4). 
Since December 2017, pembrolizumab has been approved in 
Japan as a second-line treatment for radical unresectable UC 
that has become exacerbated after chemotherapy (5). However, 
cisplatin-based systemic chemotherapy is still the gold-stan-
dard approach for patients with advanced or metastatic UC in 
the first line (6-9). Combined chemotherapy with gemcitabine 
and cisplatin (GC) has been accepted as another standard 
treatment for advanced UC, as this therapy showed equivalent 
efficacy and less toxicity than combined chemotherapy of 
methotrexate, vinblastine, doxorubicin and cisplatin (MVAC) 
in a randomized phase 3 trial (10). However, there have been 
cases in which GC chemotherapy was continuously admin-
istered or re-administered because the optimum number of 
courses for GC chemotherapy has not been determined and 
no second-line standard therapy had been established before 
pembrolizumab was allowed to be used in Japan.

In the present study, we retrospectively assessed the 
clinical outcome in patients who received GC chemotherapy 
as first‑line treatment for advanced or metastatic UC in order 
to clarify the timing of switching from GC chemotherapy.

Materials and methods

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 National Hospital Organization 
Kyushu Cancer Center (Fukuoka, Japan).

The patients with locally advanced or metastatic UC who 
received first‑line chemotherapy with GC at our institution 
between June 2009 and August 2017 were retrospectively 
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evaluated. UC was histopathologically diagnosed in all 
cases (11). In the GC regimen, gemcitabine (1,000 mg/m2) was 
administered intravenously on days 1, 8 and 15, and cisplatin 
(70 mg/m2) were administered intravenously on day 2. The 
cycle was basically repeated every 28 days (7). Cisplatin dose 
reduction was based on the estimated glomerular filtration 
rate (eGFR); the cisplatin dose was reduced to 75% when 
the eGFR was 46‑60 ml/min/1.73 m2 and to 50% when the 
eGFR was 30‑45 ml/min/1.73 m2. When the eGFR was 
<30 ml/min/1.73 m2, cisplatin administration was basically 
prohibited (12,13).

Decisions regarding adverse events were made based 
on the Common Terminology Criteria for Adverse Events, 
version 4.0 (14). If Grade ≥2 adverse events were observed, 
dose reduction of GC chemotherapy was performed to ensure 
that adverse events were grade ≤1 in the next cycle. The GC 
regimen was repeated until disease progression or unacceptable 
adverse events occurred. Tumor measurements were generally 
performed by computed tomography before and after every 
two to three cycles. The tumor response was evaluated as the 
best response according to the Response Evaluation Criteria 
In Solid Tumors, version 1.1 (15). The overall response rate is 
defined as the proportion of patients who achieve a partial or 
complete response to GC chemotherapy.

Statistical analysis. Statistical analyses were performed 
using the JMP® Pro, version 12.2.0, software package (SAS 
Institute, Inc.). The OS was calculated from the day on which 
chemotherapy was started until the date of the last follow-up 
examination or death from any cause. The progression-free 
survival (PFS) and OS were evaluated using the Kaplan-Meier 
method, and the log-rank test was used to determine 
differences in the PFS and OS among the primary tumor site 
groups. The significance of associations between the clinical 
parameters and OS was assessed using the Cox proportional 
hazards regression model. P<0.05 was considered to indicate a 
statistically significant difference.

Results

Patients' characteristics. The clinical characteristics of the 
61 patients (male, n=42; female, n=19; median age, 69 years; 
range, 49‑86 years) are listed in Table I. All of the patients 
received GC as the first‑line chemotherapy for advanced or 
metastatic UC. Thirty patients had upper urinary tract UC, 
25 had bladder UC, and 6 had both types of UC. Thirty 
patients (49.2%) had visceral metastasis. The cisplatin dose was 
reduced in 31 patients (50.1%) due to renal dysfunction from 
the initial cycle administration. The median cycle number for 
GC chemotherapy was 4 (range, 1-13).

The PFS of all cases and according to the primary tumor site. 
The PFS of all cases and according to the primary tumor site 
is shown in Fig. 1. The median PFS of all cases was 5.2 months 
(95% confidence interval [CI], 3.7‑7.5 months). The median 
PFS for upper urinary tumors was 5.7 months (95% CI, 
4.8‑8.4 months), that for bladder tumors was 3.7 months (95% 
CI, 2.3‑7.5 months), and that for cases with both tumors was 
3.3 months (95% CI, 0.6‑10.4). There was no significant differ-
ence in the PFS among the 3 tumor site groups (P=0.132).

Table I. Patients' characteristics.

Characteristics (n=61) Number of patients

Sex
  Male 42
  Female 19
Age, years
  Median (range) 69 (49‑86)
ECOG PS
  0 31
  1 26
  ≥2 4
Anemia (Hb <10 g/dl)
  Yes 8
  No 53
CRP (mg/dl)
  <0.3 15
  ≥0.3 46
Albumin (g/dl)
  ≥4.0 18
  <4.0 43
NLR
  Median (range) 2.9 (0.7-17.3)
Primary tumor site
  Bladder 25
  Upper urinary tract 30
  Bladder + upper urinary tract 6
Clinical tumor classification
  Ta 1
  T1 6
  T2 15
  T3 26
  T4 13
Histologic grade
  G1 0
  G2 15
  G3 41
  Unknown 5
Histology
  Pure UC 45
 Mixed UC 16
Surgical treatment for the primary tumor
  Cystectomy 13
  Cystectomy + nephroureterectomy 5
  Nephrouureterectomy 21
  Transurethral resection 12
Visceral metastasis
  Negative 31
  Positive 30
Cisplatin dose reduction from initial 
administration
  Yes 31
  No 30

ECOG PS, Eastern Cooperative Oncology Group Performance 
Status; CRP, C‑reactive protein; NLR, neutrophil/lymphocyte ratio; 
UC, urothelial carcinoma.
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The OS of all cases and according to the primary tumor site. 
The OS of all cases and according to the primary tumor site is 
shown in Fig. 2. The median OS of all cases was 14.1 months 
(95% CI, 10.7‑19.3 months). The median OS for upper urinary 
tumors was 17.2 months (95% CI, 10.8‑36.9 months), that for 
bladder tumors was 11.2 months (95% CI, 7.5‑15.2 months), 
and that for cases with both tumors was 8.3 months (95% CI, 
1.9‑36.2). There was no significant difference in the OS among 
the 3 tumor site groups (P=0.157).

The response analysis in patients who received GC chemo-
therapy. The objective tumor responses are shown in Table II. 
Among the 61 patients, a complete response (CR) was 
confirmed in 7 patients (11.5%), while 20 (32.8%) showed a 
partial response (PR), with an overall response rate of 44.3%.

Univariate and multivariate analyses of the associations 
between various factors and the OS with GC chemotherapy. 
To identify the prognostic factors associated with the OS 
with GC chemotherapy, univariate and multivariate analyses 
using the Cox proportional hazards model were performed 
(Table III). Univariate analyses for various factors revealed 
that history of nephrectomy, the Eastern Cooperative Oncology 
Group Performance Status, the neutrophil-to-lymphocyte 
ratio (NLR), presence of visceral metastasis, presence of 
cisplatin dose reduction from initial administration, number 
of GC cycles, and best response to GC chemotherapy were 
prognostic variables. The multivariate analyses revealed that 

an NLR ≥3.0 (hazard ratio [HR], 2.521, 95% CI=1.179‑5.624, 
P=0.017) and a best response to GC chemotherapy of CR+PR 
(HR 0.110, 95% CI=0.028‑0.411, P<0.001) were independent 
prognostic factors. However, the number of GC cycles was not 
an independent prognostic factor (P=0.387).

Discussion

Cisplatin-based systemic chemotherapy is the gold-standard 
approach for treating patients with advanced or metastatic 
UC (16,17). However, randomized trials to determine the 
optimal number of cycles have not yet been performed. In addi-
tion, a standard second-line therapy had not been established 
in Japan for a long time before the relatively recent approval 
of pembrolizumab. Therefore, there were cases in which GC 
chemotherapy was continuously administered until disease 
progression or re-administered if a long time had passed since 
the last GC chemotherapy session.

Immune checkpoint inhibitors have greatly improved the 
survival of patients with several cancers (18-22). The PD-1 
and PD-L1 inhibitors atezolizumab and pembrolizumab were 
approved for advanced UC by the United States Food and Drug 
Administration and the European Medicines Agency (23-26). 
Since December 2017, only pembrolizumab has been 
approved in Japan as a second-line treatment for radical unre-
sectable UC that has become exacerbated after chemotherapy. 
Pembrolizumab was found to be associated with a significant 
OS benefit in second‑line therapy for advanced or metastatic 

Figure 1. PFS (months). (A) All cases. (B) According to the primary tumor 
site. PFS, progression-free survival.

Figure 2. OS (months). (A) All cases. (B) According to the primary tumor 
site. OS, overall survival. 
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UC in the Phase III trial KEYNOTE‑045 (4). In the present 
study, we retrospectively assessed the clinical outcome in 
patients who received GC chemotherapy as first‑line treat-
ment for advanced or metastatic UC in order to clarify the 
proper timing of switching from GC chemotherapy, with the 
aim of improving the efficacy of subsequent pembrolizumab 
administration.

A previous study reported that the median PFS in patients 
with locally advanced or metastatic UC who receive cispl-
atin‑based first‑line treatment ranges from 7.7 to 8.3 months, 
and the median OS ranges from 14.0 to 15.2 months (6). In 
the present study, the median PFS and OS of all cases was 
5.2 and 14.1 months, respectively (Figs. 1 and 2), and neither 
of these rates is satisfactory.

To identify the prognostic factors associated with the OS 
with GC chemotherapy, univariate and multivariate analyses 
using the Cox proportional hazards model were performed 
(Table III). The multivariate analyses revealed that the pretreat-
ment factor NLR ≥3.0 (HR, 2.521, 95% CI=1.179‑5.624, 
P=0.017) and the posttreatment factor best response to GC 
therapy of CR+PR (HR 0.110, 95% CI=0.028‑0.411, P<0.001) 
were independent prognostic factors. However, the number of 
GC cycles was not an independent prognostic factor (P=0.387). 
These findings suggest that regardless of the number of cycles 
of GC chemotherapy, changes to therapy should be considered 
at an early stage for cases with a therapeutic effect of stable 
disease (SD) or less. In upper urinary tract UC, the cisplatin 
dose was reduced in 17 patients (56.7%) due to renal dysfunc-
tion after the initial cycle administration. The median number 
of cycles for GC chemotherapy was 4 (range, 2-10). According 
to the objective tumor responses, a complete response (CR) 
was confirmed in 6 patients (20.0%), while 8 (26.7%) showed a 
partial response (PR), with an overall response rate of 46.7%. 
In the present study, these results (rate of cisplatin reduction, 
cycle number and overall response rate) for upper urinary tract 
UC were similar to those of all cases.

A previous retrospective study reported that four cycles of 
platinum‑based first‑line chemotherapy appeared adequate for 
treating advanced UC and did not significantly compromise 
the survival of these patients (27). A prospective study of the 
ongoing phase Ⅲ FOCUS trial in South Korea to determine the 
optimal duration of chemotherapy in patients with advanced 

UC showed a non-inferior OS between four and six cycles of 
first‑line cisplatin‑based chemotherapy (https://clinicaltrials.
gov/ct2/show/NCT03296306). Further results of that study 
are awaited. In addition, clinical investigations of second‑line 
switching maintenance therapy with PD-1 or PD-L1 inhibitors 
in patients with stable but responding disease after first‑line 
therapy are ongoing. Such trials, including a Study of Avelumab 
in Patients with Locally Advanced or Metastatic Urothelial 
Cancer (JAVELIN Bladder 100) (https://clinicaltrials.
gov/ct2/show/NCT02603432) and Testing the PD‑1 
Inhibitor Pembrolizumab as Maintenance Therapy after 
Initial Chemotherapy in Metastatic Bladder Cancer (https:// 
clinicaltrials.gov/ct2/show/NCT02500121), have required at 
least 4 and not 6 cycles of prior platinum-based chemotherapy. 
Furthermore, the purpose of the ongoing KEYNOTE-361 is 
to determine the efficacy and safety of pembrolizumab with 
or without chemotherapy vs. chemotherapy alone in partici-
pants with advanced or metastatic UC (https://clinicaltrials.
gov/ct2/show/NCT02853305). Depending on the results of 
these trials, the treatment policy for advanced or metastatic 
UC may change significantly in the future.

The omission of excessive cycles may avoid unneces-
sary cumulative toxicity and facilitate a better transition to 
second-line therapy and investigational switching maintenance 
therapy strategies. Notably, however, the number of GC cycles 
was not an independent prognostic factor in the present study 
(number of GC cycles ≤4 vs. >4, P=0.387). We therefore believe 
that four cycles of platinum‑based first‑line chemotherapy for 
advanced UC is adequate. Cisplatin in particular is associated 
with significant cumulative toxicity, especially neuropathy, 
venous thromboembolism and renal dysfunction, which may 
be irreversible and sometimes lethal, rendering it challenging 
to deliver the full course of six cycles of treatment (28,29). 
Patients who tolerate the therapy better may receive more 
cycles and, consequently, experience better outcomes than 
less-tolerant patients. However, we were unable to identify such 
an association in this study, although this confounding factor 
would bias the analysis in favor of more cycles.

In reports of patients with other cancer type, chemotherapy 
has demonstrated an excellent response after exposure to 
immune checkpoint inhibitors (30,31). Chemotherapies have 
been shown to exert immune-reactive effects, such as the 
upregulation of MHC class molecules or tumor antigens, 
causing an increase in tumor antigen presentation (32,33), and 
these effects are theoretically beneficial for the immunothera-
peutic strategies.

On the other hand, chemotherapies have also been shown 
to decrease the number of immunosuppressive cells in the 
tumor microenvironment, such as regulatory T cells and 
myeloid-derived suppressor cells, thereby increasing the helper 
T-cell accumulation at the tumor site (34,35). This may be one 
reason why chemotherapy is effective after immune checkpoint 
inhibitor therapy. These results also suggest that it is better to 
change the regimen when appropriate, regardless of the number 
of first‑line chemotherapy cycles, as part of sequence treatment.

The pretreatment NLR was also an independent prognostic 
factor in the present study (cut‑off value ≥3.0, HR, 2.521, 
95% CI=1.179‑5.624, P=0.017) (Table III). Previous systemic 
reviews and meta-analyses have found the NLR to be a prog-
nostic indicator in the upper urinary tract and bladder (36-38). 

Table II. The analysis of the responses of patients who received 
GC chemotherapy.

 Number of Response 
Response patients rate (%)

CR   7 11.5
PR 20 32.8
SD 20 32.8
PD 14 22.9
Overall response rate 27 44.3
(CR+PR)

CR, complete response; PR, partial response; SD, stable disease; PD, 
progressive disease; GC, gemcitabine and cisplatin.
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Table III. The univariate and multivariate analyses of the factors associated with OS in patients receiving GC chemotherapy.

 Univariate Multivariate
 ---------------------------------------------------------------------- ---------------------------------------------------------------------
Variables HR (95% CI) P‑value HR (95% CI) P‑value

Age (years)
  <70 1
  ≥70 1.029 (0.539‑1.922) 0.929
Sex 
  Male 1
  Female 0.658 (0.305‑1.305) 0.239
Primary tumor site
  Bladder 1
  Upper urinary tract 0.533 (0.269-1.039) 0.065
  Bladder + upper urinary tract 0.917 (0.298‑2.335) 0.866
Histology
  Pure UC 1
  Mixed UC 0.982 (0.4800‑1.891) 0.959
ECOG PS
  0 1  1
  ≥1 2.976 (1.552‑5.944) 0.001 1.543 (0.682‑3.598) 0.301
Anemia (Hb <10 g/dl)
  Negative 1
  Positive 1.679 (0.715‑3.498) 0.218 
NLR
  <3.0 1  1
  ≥3.0 2.143 (1.142‑4.129) 0.018 2.521 (1.179‑5.624) 0.017 
Albumin (g/dl)
  ≥4.0 1
  <4.0 1.560 (0.801‑3.270) 0.197
CRP (mg/dl)
  <0.3 1
  ≥0.3 1.536 (0.743‑3.588) 0.259
Local excision surgery
  Positive 1
  Negative 1.386 (0.695‑2.667) 0.345
Best response to GC therapy
  PD   1  1
  SD 0.266 (0.117-0.611) 0.002 0.414 (0.164-1.035) 0.059 
  CR+PR 0.129 (0.054‑0.308) <0.001 0.110 (0.028‑0.411) <0.001
Cisplatin dose reduction from
initial administration
  Negative 1  1
  Positive 1.996 (1.065‑3.845) 0.031  1.831 (0.936‑3.667) 0.077 
No. GC cycles
  ≤4 1  1
  >4 0.448 (0.229‑0.844) 0.013  1.565 (0.572‑4.472) 0.387 
Visceral metastases
  Negative 1  1
  Positive 2.171 (1.141‑4.268) 0.018  0.997 (0.453‑2.255) 0.994

OS, overall survival; UC, urothlial carcinoma; ECOG PS, Eastern Cooperative Oncology Group Performance Status; NLR, neutrophil/lympho-
cyte ratio; CRP, C‑reactive protein; GC, gemcitabine and cisplatin; PD, progressive disease; SD, stable disease; CR, complete response; PR, 
partial response.
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The NLR can be easily determined from a full blood count 
and can potentially function as a simple and inexpensive 
assessment of the cancer prognosis, but the optimal cut-off 
value for the NLR remains to be established (39). In addition, 
the NLR is a dynamic marker, varying across time points 
during a patient's treatment course. Although the NLR alone 
should not be used to justify changing the treatment strategy, 
regimen changes should be considered at an early stage while 
also taking the NLR into consideration. Of note, a high NLR 
has also been associated with a poor outcome across studies, 
even in immune checkpoint inhibitor-treated patients (40).

As with similar previous studies, 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.

In conclusion, these real‑world findings indicate that 
regardless of the number of cycles of GC chemotherapy for 
advanced or metastatic UC, changes to the therapy should be 
considered at an early stage for cases with a poor therapeutic 
effect (SD or less). Future clinical trials will be needed in 
order to determine the optimal number of GC chemotherapy 
courses.
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