
Abstract. Background/Aim: In recent years, switch 
maintenance after platinum-based chemotherapy has been a 
standard of care. However, the appropriate number of systemic 
chemotherapy cycles against advanced-stage urothelial 
carcinoma (UC) remains unclear. This study assessed the 
survival outcomes of first-line platinum-based chemotherapy 
according to treatment cycles in patients with metastatic 
disease. Patients and Methods: We retrospectively evaluated 
patients with metastatic bladder and upper urinary tract 
cancer who received platinum-based combination therapy. 
Overall survival (OS) was evaluated using the Kaplan-Meier 
method and the log-rank test. Results: Of 179 patients, 47 
(26.3%) were women, and 73 (40.8%) had upper urinary tract 
cancer. Furthermore, 47 (26.3%) who were not eligible for 
cisplatin received carboplatin. The median number of treatment 
cycles was 3 (range=1-14 cycles). The rates of progressive 
disease within two cycles, from two to four cycles, and from 
four to six cycles were 18.4%, 19.2%, and 30.6%, respectively. 
The median OS of patients with 2, 3, 4, 5-6, and ≥7 treatment 
cycles were 8.6, 14.3, 21.3, 24.4, and 26.1 months, respectively. 
The OS did not significantly differ between patients receiving 
four treatment cycles and those receiving ≥5 treatment cycles. 
In patients with disease control (complete or partial response 

or stable disease) receiving ≥4 treatment cycles, there was no 
significant difference in terms of OS between patients receiving 
four cycles and those receiving six cycles. Conclusion: Four 
cycles of first-line platinum-based chemotherapy can be 
effective in patients with metastatic UC. 
 
Platinum-based combination chemotherapy is the standard 
primary treatment for patients with metastatic urothelial 
carcinoma (UC), which is a progressive disease (PD) with a 
poor prognosis. The overall survival (OS) rate at five years 
for metastatic disease in the Surveillance, Epidemiology, and 
End Results database was 8.3% (1). The JAVERIN Bladder 
100 trial showed that patients who received avelumab as 
maintenance therapy had a longer OS than those receiving 
best supportive care (BSC) after 4-6 cycles of first-line 
platinum-based chemotherapy without disease progression 
(2). Based on this result, the use of avelumab, an anti-
programmed death-ligand 1 antibody, for advanced-staged 
UC was approved in Japan in 2021. 

Some immune checkpoint inhibitors, such as avelumab, 
pembrolizumab, atezolizumab, and durvalumab are not 
directly comparable. However, previous clinical trials have 
shown that the OS rate of patients receiving avelumab as 
switch maintenance is favorable (3-6). The treatment 
opportunities to switch maintenance using avelumab are 
relatively increasing. Furthermore, antibody drug conjugates 
have recently emerged as late-line therapy for advanced-stage 
UC (7-9). Owing to the advancements of these effective 
subsequent pharmacotherapies, platinum-based chemotherapy 
has been the gateway to treatment. Nevertheless, a connecting 
role has arisen. Over the last three decades, first-line platinum-
based chemotherapy has been continually used in cases in 
which such treatment is effective. Therefore, information on 
the association between optimal cycles of platinum-based 
chemotherapy and survival outcomes is still insufficient. 
Currently, the role of primary chemotherapy should be 
evaluated to establish novel treatment strategies. 
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Hence, this study aimed to assess the clinical significance 
of the number of cycles with respect to the actual 
circumstances of first-line platinum-based chemotherapy and 
prognosis in patients with metastatic UC. 

 
Patients and Methods 
 
Patient population. This single-center study was conducted to 
evaluate patients with metastatic UC in the bladder, ureter, and renal 
pelvis who received first-line platinum-based chemotherapy between 
May 2008 and April 2023. All patients presented with a histological 
diagnosis of UC or a subtype of UC and a radiologically confirmed 
metastatic disease. The association between the number of cycles of 
first-line chemotherapy and survival outcomes was retrospectively 
assessed. This study protocol was approved by the University of 
Occupational and Environmental Health Institutional Review Board 
(approval no.: UOEHCRB20-134). 
 
Patient management and evaluation. The GC regimen (gemcitabine: 
1,000 mg/m2 on days 1, 8, and 15; cisplatin: 70 mg/m2 on day 2) or 
the MVAC regimen (methotrexate: 30 mg/m2 on days 1, 15, and 22; 
vinblastine: 3 mg/m2 on days 2, 15, and 22; doxorubicin: 30 mg/m2 
on day 2; and cisplatin: 70 mg/m2 on day 2) was administered 
intravenously every four weeks. Patients not eligible for cisplatin 
based on renal function, age, and performance status received 
carboplatin. Each chemotherapy was repeated until disease 
progression, development of unacceptable adverse events (AEs), 
withdrawal according to patient preference, and deterioration of a 
patient’s condition. The follow-up evaluation included physical 
examination, laboratory tests, and chest–abdominal–pelvic computed 
tomography (CT) scan. CT scan was performed at pretreatment and 
after every 1-3 cycles of chemotherapy according to the discretion 
of the attending physician. If bone lesions were suspected on CT 
scan, bone scintigraphy was performed. If pain or symptoms 
appeared, appropriate additional examinations were conducted. 
Tumor response was assessed as the best response according to the 
Response Evaluation Criteria in Solid Tumors version 1.1 (10). The 
response details were defined as follows: complete response (CR), 
partial response (PR), stable disease (SD), and PD. 

 
Statistical analysis. All statistical data were analyzed using EZR 
ver.1.40 (Easy R, Saitama Medical Center, Jichi Medical University, 
Saitama, Japan), a graphical user interface for R (The R Foundation 
for Statistical Computing, Vienna, Austria) (11). Progression-free 
survival (PFS) was defined as the time from the date of 
administration of first-line chemotherapy to the date of disease 
progression or death, whichever occurred earlier. OS was defined 
as the time from the date of chemotherapy administration to the date 
of death or the last follow up in patients who survived. PFS and OS 
were evaluated using the Kaplan-Meier method, and the log-rank 
test was used to determine between-group differences. p-Values of 
<0.05 were considered statistically significant. 

 
Results 
 
Characteristics of the patients. In total, 179 patients were 
enrolled in this study, and Table I shows the baseline 
characteristics of patients with metastatic UC who received 
first-line platinum-based chemotherapy. The patients 

commonly received the GC regimen, and approximately one-
quarter of patients not eligible for cisplatin were treated with 
carboplatin. The median number of cycles of first-line 
chemotherapy was three (range=1-14 cycles). Briefly, 75 
(41.9%), 68 (38.0%), 25 (14.0%), and 11 (6.1%) patients 
received ≤2, 3-4, 5-6, and ≥7 treatment cycles, respectively. 
After first-line chemotherapy, 85 (47.5%) patients received 
BSC. Meanwhile, 38 (21.2%) patients received subsequent 
pembrolizumab treatment. 
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Table I. Patient characteristics. 
 
Characteristics                                                                            N=179 
 
Median age, years (IQR)                                                        72 (66-79) 
Sex, n (%)                                                                                           
   Male                                                                                      132 (73.7) 
   Female                                                                                   47 (26.3) 
Performance status score, n (%) 
   0                                                                                            106 (59.2) 
   1                                                                                             54 (30.2) 
   2                                                                                              16 (8.9) 
   3                                                                                               3 (1.7) 
Primary tumor site, n (%)                                                                  
   Bladder                                                                                  99 (55.3) 
   Upper urinary tract                                                                73 (40.8) 
   Both                                                                                         7 (3.9) 
Histology, n (%)                                                                                 
   Pure UC                                                                                127 (70.9) 
   Subtype of UC                                                                      52 (29.1) 
Metastatic lesion, n (%) 
   Lymph node                                                                          129 (71.9) 
   Liver                                                                                       17 (9.5) 
   Lung                                                                                       47 (26.3) 
   Bone                                                                                       26 (14.5) 
Anemia (hemoglobin level <10 g/dl), n (%)                           42 (23.5) 
First-line platinum-based regimen, n (%)                                         
   MVAC                                                                                    40 (22.4) 
   GC                                                                                         139 (77.6) 
Carboplatin use, n (%)                                                             47 (26.3) 
No. of first-line chemotherapy cycles, n (%)                                   
   1 cycle alone                                                                         35 (19.6) 
   2 cycles                                                                                  40 (22.3) 
   3 cycles                                                                                  36 (20.1) 
   4 cycles                                                                                  32 (17.9) 
   5 cycles                                                                                   12 (6.7) 
   6 cycles                                                                                   13 (7.3) 
   7 cycles or more                                                                     11 (6.1) 
Best response of first-line chemotherapy, n (%)                              
   Complete response                                                                 12 (6.7) 
   Partial response                                                                     52 (29.1) 
   Stable disease                                                                        50 (27.9) 
   Progressive disease                                                               65 (36.3) 
Subsequent therapy, n (%) 
   Pharmacotherapy                                                                   94 (52.5) 
   Best supportive care                                                              85 (47.5) 
Pembrolizumab use, n (%)                                                       38 (21.2) 
 
IQR: Interquartile range; UC: urothelial carcinoma; MVAC: methotrexate, 
vinblastine, doxorubicin, and cisplatin; GC: gemcitabine, cisplatin.



Response to first-line chemotherapy. As shown in Figure 1, 
the treatment completion rates of patients receiving first-line 
platinum-based chemotherapy within two cycles, from two 
to four cycles, and from four to six cycles were 75.9%, 
65.4%, and 66.7%, respectively. The objective response rate 
(CR or PR) and disease control rate (CR, PR, or SD) of 
patients receiving platinum-based chemotherapy were 35.8% 
and 63.7%, respectively. The PD rates within two cycles, 
from two to four cycles, and from four to six cycles were 
18.4%, 19.2%, and 30.6%, respectively (Figure 2). The 
incidence rate of first-line chemotherapy discontinuation due 
to AE at each cycle was 13.4%-15.4%. The proportions of 
chemotherapy continuation after the end of two, four, and six 
cycles were 58.1%, 34.6%, and 30.5%, respectively. 

 
Survival outcomes. The median follow-up time was 13.4 
(interquartile range=7.7-24.7) months, during which 145 
(81.0%) presented with PD and 139 (77.7%) died. The 
median durations of PFS (Figure 3A) and OS (Figure 3B) 
after first-line platinum-based chemotherapy in 179 patients 
were 5.5 [95% confidence interval (CI)=4.9-6.6] months and 
13.2 (95%CI=11.2-18.2) months. The OS between patients 
receiving the GC regimen (median: 13.2 months, 
95%CI=11.1-19.0) and those receiving the MVAC regimen 
(median: 12.0 months, 95%CI=8.6-21.5) did not significantly 
differ (Figure 4A). Similarly, the OS did not significantly 
differ based on the type of platinum agent (cisplatin of 
carboplatin) (Figure 4B). 

Among the groups stratified according to the number of 
chemotherapy cycles (Figure 5), the median durations of OS 
were as follows: 2 cycles, median: 8.6 months (95%CI=6.2-
11.1); 3 cycles, median: 14.3 months (95%CI=9.5-18.2); 4 
cycles, median: 21.3 months (95%CI=11.2-34.8); 5-6 cycles, 
median: 24.4 months (95%CI=19.1-38.8); and ≥7 cycles, 
median: 26.1 months (95%CI=18.2-43.1). Patients receiving 

two treatment cycles had a poorer OS than those receiving three 
or four treatment cycles. Patients receiving three treatment 
cycles had a lower OS than those receiving four treatment 
cycles (p=0.054). There were no significant differences in terms 
of OS between patients receiving four treatment cycles and 
those receiving 5-6 or ≥7 treatment cycles. 

In patients with disease control (CR, PR, or SD) receiving 
≥4 treatment cycles, there was no significant difference in 
terms of OS between patients receiving four cycles and those 
receiving six cycles (Figure 6A). In patients receiving 
subsequent chemotherapy or BSC after platinum-based 
chemotherapy failure, the OS from the start of the first-line 
chemotherapy showed no significant difference between the 
two groups (Figure 6B). 

 
Discussion 
 
This study showed that the median duration of PFS and OS of 
the whole cohort was similar to that in a previous phase III 
trial (12). In patients with advanced-stage UC, data on survival 
from first-line chemotherapy according to the number of 
cycles are limited. In 2018, the Retrospective International 
Study of Invasive/Advanced Cancer of the Urothelium 
database in the United States, Europe, Israel, and Canada 
showed no significant difference in terms of OS between 
patients receiving 3-5 cycles of platinum-based first-line 
chemotherapy and those receiving 6-9 treatment cycles (13). 
In Japan, Yamamoto et al. performed a retrospective study 
(n=115) and found no difference in terms of OS between 
patients receiving four treatment cycles and those receiving 
≥5 treatment cycles, which is similar to our results (14). 
Furubayashi et al. reported that early change in therapy should 
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Figure 1. Treatment completion rates in patients receiving first-line 
platinum-based chemotherapy.

Figure 2. Availability of treatment continuation at each cycle of first-
line chemotherapy.



be considered for patients with a therapeutic effect as the 
number of GC cycles was not an independent prognostic 
factor based on a multivariate analysis (15). In fact, the current 
study showed that patients with disease control (CR, PR, or 
SD) receiving six treatment cycles and those receiving four 
treatment cycles did not significantly differ with respect to OS. 
In addition, there was no difference in terms of OS between 
patients receiving ≥4 cycles of first-line chemotherapy who 
subsequently had second-line chemotherapy and those who 
received BSC. Hence, there is a need to switch from platinum-
based chemotherapy to immune checkpoint blockade therapy 
as sequential maintenance therapy or second-line therapy (16). 

Recently, Shindo et al. reported similar oncological outcomes 
between maintenance avelumab therapy and pembrolizumab 
as second-line therapy in patients with advanced-stage UC 
(17). Previous studies have revealed that immune checkpoint 
inhibitors are effective in patients who are chemotherapy-
sensitive or chemotherapy-resistant (18-20). 

In a real-world clinical setting, Okita et al. showed that 
the median number of cycles of first-line platinum-based 
chemotherapy leading to the best responses were 4, 4, and 
2 in patients with CR, PR, and SD, respectively (21). In 
2024, the latest subgroup analysis from the JAVERIN 
Bladder 100 trial showed that the median durations of OS 
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Figure 3. Kaplan-Meier curves of (A) progression-free survival (PFS) and (B) overall survival (OS) after the initiation of first-line platinum-based 
chemotherapy in patients with metastatic urothelial carcinoma. CI: Confidence interval.

Figure 4. Kaplan-Meier curves of overall survival after the initiation of first-line chemotherapy stratified according to regimen (A) and use of 
cisplatin or carboplatin (B). MVAC: Methotrexate, vinblastine, doxorubicin, and cisplatin; GC: gemcitabine and cisplatin.



were 19.9, 19.9, and 24.0 months in the 4, 5, and 6 cycle 
subgroups of prior chemotherapy, respectively (22). 
However, this clinical trial did not provide statistical 
comparisons in terms of OS according to the number of 
chemotherapy cycles. To determine the optimal duration of 
chemotherapy in patients with advanced-stage UC, a 
prospective study of the ongoing randomized DISCUS trial 
in Europe (EudraCT number: 2021-001975-17) has 
compared three versus six cycles of platinum-based 
chemotherapy, followed by avelumab switch maintenance 
(23). Our study showed that patients receiving three cycles 
were observed to have a lower OS, nearing significance, 
compared to those receiving four cycles. However, further 
research is required to determine whether it is preferable to 
switch to avelumab after three or four cycles of 
chemotherapy. A recent meta-analysis on neoadjuvant 
chemotherapy showed that four cycles of chemotherapy had 
a significantly better cancer-specific survival than three 
cycles (24). 

Cases were also included during a period of unfamiliarity 
with chemotherapy management or treated with the highly 
toxic MVAC therapy. Therefore, the discontinuation rate in 
our cohort might have been affected. The cumulative toxicity 
caused by platinum agents should be considered for patients 
receiving six cycles of chemotherapy compared with those 
receiving four cycles. In the VESPER trial (NCT01812369), 

only 60% of patients achieved the planned six cycles in the 
dose dense-MVAC arm (25). 

Considering the duration of PFS with platinum-based 
chemotherapy (median: approximately 5.2-7.3 months) (12, 
14, 15), the proportion of patients with PD from four to six 
cycles could increase, similar to our results. Based on the 
treatment completion rate, PD rate, discontinuation caused 
by AEs, patient preference, and survival outcomes, we 
believe that four cycles of platinum-based first-line 
chemotherapy for metastatic UC are adequate. Moreover, our 
study showed that the OS did not significantly differ based 
on the type of platinum agent. Hamada et al. reported that 
the use of carboplatin can be beneficial for patients with 
advanced or metastatic UC who have moderate renal 
dysfunction (26). 

Most recently, two randomized phase III clinical trials 
revealed that the OS of patients with unresectable or 
metastatic UC improved with novel combination regimens 
as first-line treatments. In the CheckMate-901 trial 
(NCT03036098), the median duration of OS in patients with 
CR treated with GC plus nivolumab (CR rate: 21.7%) was 
37.1 months (27). In the EV-302 trial (NCT04223856), the 
median OS of patients treated with enfortumab vedotin plus 
pembrolizumab was 31.5 months (28). Based on the results 
of these trials, the treatment strategy for advanced-stage UC 
may change significantly in the near future. However, 
favorable survival outcomes are expected in terms of OS 
with the sequential therapy approach, transitioning from 
platinum-based chemotherapy to subsequent avelumab 
maintenance therapy, and then to enfortumab vedotin 
monotherapy. 

 
Study limitations. The study had a retrospective nonrandomized 
design, was performed at a single institution, and had a 
heterogeneous population (approximately 40% of patients with 
upper urinary tract cancer). The group who received ≥5 
treatment cycles had a small sample size. In addition, the first-
line chemotherapy regimens were not standardized, with most 
patients receiving GC and others receiving MVAC. In a quarter 
of cases, the use of carboplatin was acceptable based on the 
status of the patients. Moreover, our study did not evaluate the 
duration to achieving best response to platinum-based 
chemotherapy. 

Despite these limitations, our data showed that the number 
of cycles of first-line platinum-based chemotherapy can 
affect survival outcomes in metastatic disease. Furthermore, 
actual circumstances, such as the treatment completion rates, 
availability of treatment continuation, and the proportion of 
patients with treatment discontinuation can provide useful 
information for urologists and medical oncologists. We 
believe that our study can facilitate the optimal timing for 
switching to maintenance treatment without delay for 
patients with metastatic UC. 
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Figure 5. Kaplan-Meier curves of overall survival after the initiation of 
first-line platinum-based chemotherapy stratified according to the 
number of treatment cycles.



Conclusion 
 
Four cycles of first-line platinum-based chemotherapy can 
be adequate for patients with metastatic UC. In daily clinical 
practice, regarding the feasibility of treatment continuation, 
not only treatment efficacy but also AEs or patient 
preference must be considered. 
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