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Abstract. The aim of the present study was to investigate the 
efficacy of paclitaxel following a first‑line cisplatin regimen 
in patients with metastatic bladder cancer. The present study 
retrospectively evaluated the clinical effects and toxicities of 
second‑line paclitaxel regimens following first‑line cisplatin 
treatment in metastatic bladder cancer. A total of 42 patients 
with progressing metastatic urothelial bladder cancer 
following cisplatin‑based chemotherapy were enrolled. The 
patients received weekly treatment with paclitaxel (80 mg/m2) 
with a median duration of 3 months. The overall response 
rate, disease control rate and median progression free survival 
were 9.5, 45.2 and 6.4 months, respectively. Weekly pacli-
taxel was well‑tolerated with rare grade III or IV toxicities. 
Second‑line weekly paclitaxel treatment following first‑line 
cisplatin‑based chemotherapy is an effective and well‑tolerated 
regimen in urothelial metastatic bladder cancer.

Introduction

Bladder carcinoma is the most common malignancy of the 
urinary tract and the ninth most common malignancy world-
wide (1). In Europe it represents the fifth most common cancer 
type affecting predominantly men >65‑years‑old, usually 
smokers  (2). Urothelial transitional cell carcinoma (TCC) 
accounts for ~90% of all bladder cancer types.

In locally advanced or metastatic disease, platinum‑based 
combination chemotherapy regimens are the standard of care 
as the first‑line treatment (3). The combination of methotrexate, 
vinblastine, doxorubicin and cisplatin (MVAC) was the first 

regimen providing disease control and overall survival (OS) 
benefit (4), however, it is associated with several toxic effects, 
particularly when administered in a high‑dose‑intensity 
schema (5). A phase III trial demonstrated that compared with 
MVAC, the combination of gemcitabine and cisplatin (GC) 
resulted in similar objective response (49  vs.  36%) and 
similar OS (14  vs.  15  months)  (6) with a more favorable 
toxicity profile (7). The triple combination of paclitaxel and 
GC (PGC) is another option for patients with metastatic 
urothelial carcinoma. Compared with GC, PGC is associated 
with a significant improvement in the OS among patients 
with primary bladder cancer (median,  16  vs.  12  months; 
hazard ratio,  0.80;  95% confidence intervals, 0.66‑0.97), 
however, with increased incidence of serious grade III and 
IV toxicities (8). For patients with impaired renal function, 
carboplatin‑based regimens can be used as the first‑line for 
metastatic TCC, however, its efficacy remains to be evalu-
ated with larger phase III trials (9). Non‑platinum regimens, 
particularly those combining gemcitabine with either pacli-
taxel or docetaxel have also shown promising results in 
several phase II studies (10,11).

Unfortunately, the majority of the patients with advanced 
or metastatic bladder cancer fail first‑line chemotherapy in 
<1 year. A large proportion of these patients are not fit for 
second‑line chemotherapy due to poor performance status, 
impaired renal function, advanced age and comorbidities. For 
those patients who are able to receive further treatment, no 
second‑line regimen has been established. Chemotherapeutic 
agents, including vinflunine  (12), pemetrexed  (13), pacli-
taxel (14), docetaxel (15), gemcitabine (16) and ifosfamide (17), 
are used either as single agent regimens offering a response 
rate of a maximum of  20% or in combination providing 
improved response rates without necessarily improved OS, or 
with substantial cost in terms of toxicity (18‑23).

Single agent paclitaxel is active in urothelial cancer. A 
phase II trial demonstrated a response rate of 42% in chemo-
therapy naïve patients with advanced TCC (24). In first‑line 
treatment, the response rates ranged between 35 and 65%, 
when combined with platinum agents (25). The experience 
with single agent paclitaxel following the failure of a platinum 
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based regimen is limited and based upon small retrospective, 
or phase II studies.

The present study aimed to assess the response and toxicity 
rates of single agent paclitaxel in patients with metastatic 
urothelial cancer having progressed following a first‑line 
cisplatin‑based chemotherapy.

Patients and methods

The present study retrospectively evaluated 42 patients with 
metastatic urothelial bladder carcinoma treated with first‑line 
cisplatin‑based combination regimens and second‑line pacli-
taxel monotherapy between January 2004 and January 2014 at 
the Jules Bordet Institute (Brussels, Belgium). The present 
study was approved by the Jules Bordet Institute Ethics Review 
Committee on the 18th December 2014. The histological diag-
nosis and staging of metastatic urothelial bladder carcinoma 
were based on the World Health Organization Classification and 
the TNM staging system, respectively. The eligibility criteria 
were histologically confirmed urothelial bladder cancer and 
metastatic stage treated by first‑line cisplatin‑based combination 
regimens and second‑line single agent paclitaxel chemotherapy. 
Prior to initiating chemotherapy, each patient underwent phys-
ical examination, blood examinations, chest radiography, and 
thorax, abdomen and pelvis computed tomography. Brain and 
bone imaging were performed in the case of complaints. Pooled 
prospectively collected data were retrospectively analyzed. 
The optimal clinical response and maximum tumor shrinkage, 
according to the Response Evaluation Criteria In Solid Tumors 
(version 1.1), were considered as the tumor response. Complete 
response (CR) was defined as the disappearance of all target 
lesions, whereas partial response (PR) was a decrease in the 
sum of the target lesion diameters by at least 30% compared 
with the baseline. A progressive disease (PD) was considered 
if an increase of at least 20% occurred in the sum of the target 
lesion diameters compared with the smallest sum occurring 
during the study, whereas stable disease (SD) was an insufficient 
shrinkage or expansion to qualify as PR or PD. Progression free 
survival (PFS) was calculated from the treatment initiation of 
the second‑line therapy until PD. The OS was recorded from the 
paclitaxel treatment initiation until mortality, or was censored 
on the date of the final follow‑up. Kaplan‑Meier survival 
curves were created and compared using the log‑rank test. All 
categorical variables were analyzed using Fisher's exact test. 
The Cox proportional hazards model, with stepwise regression, 
was applied to determine the prognostic factors for PFS at 
second‑line treatment and OS following the start of second‑line 
therapy, and to estimate the hazard ratios and 95% confidence 
intervals. P<0.05 was considered to indicate a statistically 
significant difference for both one‑sided and two‑sided tests. 
All statistical analyses were performed using SAS 9.4 software 
(University of Massachussets, Amherst, MA, USA).

Results

Patient characteristics. The patient characteristics are shown 
in Table  I. A total of 42 patients with metastatic urothelial 
bladder cancer (15 women and 27 men) received, in the period 
of the present study at the Jules Bordet Institute, platinum‑based 
combination regimen as a first‑line therapy and paclitaxel 

single agent treatment at progression, and were included in the 
present analysis. The median age at diagnosis was 61‑years‑old. 
Two thirds of the cohort presented with lung metastases, 43% 
with other visceral involvements, notably pleural and peri-
toneal metastases,  29%  with bone metastases, whereas 
liver and central nervous system involvement were more 
rare (Table I). All patients were treated with cisplatin‑based 
regimens: 27 patients as a first‑line chemotherapy regimen for 
metastatic disease, 12 patients in the post‑operative setting 
and 3 patients in the pre‑operative setting. A median progression 
duration of 5 months following the initial diagnosis was noted 
during which a median number of 4.6 cycles of cisplatin‑based 
chemotherapy was administered on a 3 weekly basis. No CRs 
were observed. Following three cycles of chemotherapy, almost 
half of the patients achieved SD and only 20% exhibited PR. In 
total, 62% of the patients progressed and stopped the treatment, 
whereas in 16.7% of patients, the treatment was discontinued 
due to toxicity, predominantly cisplatin‑associated renal 
impairment. Following the failure of the standard approach by 
cisplatin‑based systemic chemotherapy, all patients received 
treatment with paclitaxel. At the initiation of this treatment, two 
thirds of the patients presented with lymph node involvement, 
>50% with lung metastases, 42% with bone metastases and 
>50% with other metastatic sites, notably pleural and peritoneal 
involvement, whereas only 1 patient exhibited metastatic cere-
bral lesions (Data not shown). From the biological point of view, 

Table I. Patient characteristics.

Characteristic	 No. of patients

Gender
  Female	 15
  Male	 27
Median age (range), years	 61 (51‑78)
Treatment for cisplatin‑based regimen
  Pre‑operative	 3
  Post‑operative	 12
  Metastatic	 27
Metastatic sites at the initiation of 
second‑line therapy
  Lymph node	 31
  Lung	 24
  Liver	 13
  CNS	 1
  Bone	 23
Biological parameters at the initiation of 
second‑line therapy
  Hemoglobin (gr/dl)	 10.7
  Platelets (/mm³)	 311682
  Neutrophil/lymphocyte ratio	 7.814
  Albumin (gr/l) 	 3.594
  Lactate dehydrogenase (IU/l)	 537
  Creatinine (mg/dl) 	 1.35
  Alkaline phosphatase (ALP) IU/l	 277
  C‑reactive protein (mg/dl) 	 39.27
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it was noted that the median neutrophil to lymphocyte ratio at 
the initiation of paclitaxel was 7.8, almost double in comparison 
with the identical ratio at the initiation of cisplatin‑based 
chemotherapy.

Treatment efficacy of second‑line single agent paclitaxel 
following first‑line cisplatin‑based combination regimens. 
This regimen consisted of weekly intravenous administration 
of paclitaxel (80 mg/m2) for 3 consecutive weeks, followed 
by 1 week without treatment. The median duration of this 
regimen was 3 months. The median number of paclitaxel 
administrations was seven, which corresponded to the 
administration of  2.42  cycles. During the observation 
period, no patients exhibited CR, while 4, 15 and 21 patients 
met the criteria for PR, SD and PD, respectively (Table II). 
Therefore, the overall response rate and disease control rate 
were 9.5 and 45.2%, respectively. It was noted that 26.2% of 
patients exhibited no favorable outcome and presented with 
progressive disease following the first cycle of paclitaxel. 
The median PFS of second‑line chemotherapy was 3 months 
and the median OS following the start of second‑line therapy 
was 6.4 months (Table II). The PFS following second‑line 
therapy was shorter compared with that following first‑line 
therapy (log rank, P<0.05). The OS of patients since diagnosis 
and since initiation of paclitaxel treatment is shown in Figs. 1 
and 2, respectively. The neutrophil to lymphocyte (N/l) ratio 
at diagnosis was not statistically correlated with the OS of the 
patients (P=0.96). At the initiation of paclitaxel, the cut‑off 

value for this ratio was 4.62 and was also not prognostic for the 
OS (P=0.34). In addition, no statistically significant difference 
was observed between male and female patients (P=0.722).

Treatment toxicity of second‑line single agent paclitaxel 
following first‑line cisplatin‑based combination regimens. 
Weekly paclitaxel was well‑tolerated. The only grade III/IV 

Table II. Response to first‑line platinum based regimens and second‑line paclitaxel chemotherapy.

	 No. patients (%)	 No. of patients (%)
Response 	 first‑line cisplatin	 second line paclitaxel

Complete response	 0 (0)	 0 (0)
Partial response	 9 (21.4) 	 4 (9.5)
Stable disease	 20 (47.6)	 15 (35.7)
Progressive disease	 11 (26.2)	 21 (50.0)
Not available	 2 (4.8)	 2 (4.8)
Response rate (%)	 21.4	 7.1
Disease control rate	 69.1	 45.2
Median time to progression 	 5 months	 3 months
Discontinuation due to progression	 26 (61.9)	 33 (78.5)
Discontinuation due to toxicities	 7 (16.7)	 1 (2.4)

Table III. Grade III/IV toxicities for patients with metastatic 
urothelial cancer treated with weekly paclitaxel.

Grade III/IV toxicity	 No. of patients (%)

Anemia 	 3 (7)
Fatigue	 1 (2)
Pulmonary embolism	 8 (19)
Pain due to bone metastases requiring RTa	 16 (38)

aRT, radiation therapy.

Figure 1. Overall survival of the patients with urothelial cancer since diagnosis.

Figure 2. Overall survival of the patients with urothelial cancer since initia-
tion of paclitaxel treatment.
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treatment‑associated toxicities encountered were anemia and 
fatigue for <10% of the population (Table III). Pulmonary 
embolism was detected in 19% of patients and was associ-
ated with the advanced stage of the disease compared with 
the treatment itself. Pain was present in 38% of patients. It 
was also associated with bone metastases and controlled by 
radiotherapy and oral analgesic treatment.

Discussion

Recurrence following first‑line therapy is associated with 
a very poor prognosis. In this stage, management remains 
controversial due to the absence of randomized trials 
comparing second‑line therapy to the optimum supportive 
care. Clearly, efficient well‑tolerated agents suitable for 
palliative therapy are required. Multiple single agents have 
been investigated in small phase II trials, however, response 
rates were grim and no second‑line therapy has been clearly 
established. Several studies have suggested that single agent 
paclitaxel may be active in urothelial cancer and examined 
its use in the second‑line setting (Table IV). The first data 
published came from small phase II studies evaluating the 
response to a 3‑weekly schedule of single agent paclitaxel in 
patients relapsing following the first‑line therapy. The authors 
reported low efficacy with only one patient responding. 
Severe toxicity was non‑negligible and two early mortali-
ties occurred  (26). Afterwards, it was demonstrated that 
weekly paclitaxel shows improved tolerance and is less toxic 
compared with the standard 3‑weekly schedule, and therefore 
may provide a good second‑line palliative option (27,28). It is 
noteworthy to mention that weekly administration schedules 
of paclitaxel are also proven to be effective and well‑tolerated 
in breast cancer, ovarian cancer, lung cancer and other solid 
tumor types (29,30). The first study, which assessed the effi-
cacy and toxicity of this schedule in patients with advanced 
urothelial cancer progressing following first‑line therapy 
revealed a modest overall response rate, however a good 
safety profile (14). Results from a French multicenter, Groupe 
d'Etude des Tumeurs Uro‑Génitales, phase II trial confirmed 
the limited objective overall response rate (31). However, the 
authors demonstrated disease control and clinical benefits 
in 47 and 24% of cases, respectively. In the present study, the 
efficacy of second‑line paclitaxel as a single agent following 
first‑line cisplatin‑based combination regimens was also 
demonstrated. The disease control rate, median time to 
progression and median time to mortality were comparable to 
the previous two studies (14,31). The limited overall response 
rate observed with paclitaxel may be partially explained by 
the development of resistance involving a multidrug resis-
tance phenotype (32). The treatment was also well‑tolerated 
with <10% of grade III/IV treatment‑associated toxicities and 
no mortality‑associated toxicities were reported. The most 
common severe toxicities were fatigue and anemia.

The importance of the N/l ratio as a prognostic factor for 
survival was previously elaborated in the medical literature. 
Cho et al (33) demonstrated that patients with ovarian cancer 
presenting a relative lymphopenia at diagnosis, therefore a 
higher N/l ratio, exhibited worse disease outcome, probably 
due to a poorer lymphocyte‑mediated immune response to 
malignancy (33). The identical observation was reported for 

several other malignancies, including gastric cancer  (34), 
hepatic cancer  (35) and non‑small cell lung cancer  (36). 
Gondo et al (37) were the first to report that the pre‑treat-
ment N/l ratio is an independent prognostic factor for the 
survival of patients with bladder cancer, treated with radical 
cystectomy (37). To the best of our knowledge, no study has 
demonstrated the predictive value of this ratio at the initiation 
of paclitaxel for patients with metastatic urothelial cancer. In 
the present study, this ratio was not statistically correlated with 
the OS of these patients.

In conclusion, weekly paclitaxel treatment is a well‑toler-
ated regimen for patients with advanced urothelial cancer who 
fail first‑line cisplatin‑based chemotherapy. Despite the fact 
that it offers a relatively low objective response rate, weekly 
paclitaxel is likely to provide non‑negligible disease control 
and therefore should be considered a legitimate option as a 
second‑line chemotherapeutic regimen for frail patients 
with advanced disease. For fit patients, clinical trials may be 
considered as the optimal option of second‑line treatment 
for metastatic disease. If the above mentioned results are 
confirmed in a prospective randomized trial, weekly pacli-
taxel treatment (80 mg/m2) may be considered a legitimate 
treatment option, particularly for frail patients with advanced 
or metastatic urothelial cancer who failed platinum‑based 
chemotherapy.
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