
Abstract. Background/Aim: To evaluate the efficacy and
toxicity of paclitaxel, gemcitabine, and cisplatin (TGP) as
second-line treatment for advanced urothelial carcinoma (UC).
Patients and Methods: This study comprised advanced UC
progressed after first-line cisplatin-based chemotherapy.
Advanced UC was defined as a non-resectable (T4b, any N or
any T, or N2-3) or metastatic disease. Twenty-one patients were
included in this study. TGP was administered every 3 weeks.
The primary endpoint was objective response rate (ORR); the
secondary end points were progression-free survival (PFS),
overall survival (OS), and toxicity. Results: The ORR with TGP
was 23.8%; the median PFS and OS were 4 and 8.4 months,
respectively. The primary side effect was myelosuppression.
Grade 3-4 neutropenia and thrombocytopenia were observed
in 71.4% and 42.9%, respectively. There were no toxic deaths.
Conclusion: TGP is moderately effective and tolerable as
second-line chemotherapy for patients with UC.

Cisplatin-based combination chemotherapy, such as
gemcitabine and cisplatin (GC) or dose-dense methotrexate,
vinblastine, adriamycin, and cisplatin (dd-MVAC), is
considered the standard first-line regimen for treating
patients with advanced urothelial carcinoma (UC) (1-5).
Despite a positive response in 40%-60% of patients, disease
progression is observed in nearly all patients at a median of
approximately 8 months. At our institute (Cancer Institute
Hospital, Japanese Foundation of Cancer Research), we use

GC or gemcitabine, etoposide, and cisplatin (GEP) as first-
line chemotherapy for treating patients with advanced UC.
The median survival rate of patients after GEP chemotherapy
was 13.1 months, which is comparable to the outcome after
GC chemotherapy (6).

In 2014, we reported the outcome of a phase II GEP trial of
first-line chemotherapy for patients with advanced UC (7); the
median progression-free survival (PFS) and overall survival
(OS) were 8.7 and 16.2 months, respectively. Considering that
the median OS after GC chemotherapy was 10-14 months (8),
GEP can be an effective first-line treatment for patients with
advanced UC. With regard to adverse events, GEP
chemotherapy was moderately tolerable with no toxic deaths.
However, our impression is that GEP chemotherapy is not as
well tolerated as GC chemotherapy in terms of
myelosuppression; therefore, we use both GC and GEP as first-
line chemotherapy for treating patients with advanced UC.

First-line chemotherapy for advanced UC has already been
established; however, second-line treatment for patients in
which first-line chemotherapy has failed has not yet been
established until pembrolizumab showed up recently, which
showed a significantly longer OS and lower rate of treatment-
related adverse events than second-line chemotherapy for
patients with platinum-refractory advanced UC (9).

In 2002, first-line combination chemotherapy of
gemcitabine, paclitaxel, and cisplatin (TGP) for advanced UC
was reported by Bellmunt et al. (10). They reported that TGP
showed a median OS of 15.8 months and did not show
significant improvement in PFS or OS compared with GC,
but was found to be associated with a significantly better
complete response (CR) rate compared with GC (10% vs.
15%, p=0.02) (11). However, the outcome of TGP as second-
line chemotherapy for advanced UC remains unreported. To
address this issue, we began a pilot study where TGP was
administered to patients as second-line chemotherapy when
the disease had progressed even after first-line treatment with
cisplatin-based combination chemotherapy. This phase II trial
uses a lower dose than that reported by Bellmunt et al. (11)
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to avoid severe adverse events. The doses of paclitaxel were
set at 60 mg/m2 administered on days 1 and 8, gemcitabine
at 1000 mg/m2 administered on days 1 and 8, and cisplatin at
50 mg/m2 administered on day 2. Despite dose reduction,
some patients achieved partial response (PR). We therefore,
in 2004, initiated a phase II TGP trial as second-line
chemotherapy for advanced UC to evaluate its safety and
efficacy.

Patients and Methods

Twenty-one eligible patients between 2004 and 2015 who were
histologically or cytologically proven to have UC were included.
Patients with pure small-cell carcinoma, adenocarcinoma, squamous
cell carcinoma, or a creatinine clearance rate (CCr), calculated by
Cockcroft–Gault Formula, of <50 ml/min were excluded. All patients
were required to have had one round of a cisplatin-based combination
chemotherapy and metastasis or locally unresectable lesions (T4b,
N2-3, or M1). First-line cisplatin-based combination chemotherapy
comprised GC or GEP. Patients who had GC as first-line treatment
were administered 1000 mg/m2 of gemcitabine on days 1, 8, and 15
and 70 mg/m2 of cisplatin on day 2. Patients who had GEP as first-
line treatment were administered 60 mg/m2 of etoposide and 20
mg/m2 of cisplatin on days 1-3 and 800 mg/m2 of gemcitabine on
days 1, 8, and 15. In both groups, administration of gemcitabine on
days 8 and 15 was canceled if patients had an absolute neutrophil
count of <1,000/ml or a platelet count of <50,000/ml. If febrile
neutropenia, grade 4 thrombocytopenia, grade 3-4 non-hematologic
toxicity, or a CCr of 50-60 ml/min was encountered, all drug doses
were reduced by 20% for the remaining cycles.

Patients with subsequent recurrent disease following primary
radical surgery or radiation were not excluded. The extent of disease
just before TGP administration was assessed by computed
tomography, magnetic resonance imaging, and a bone scintigraphy
if necessary. The primary UC was used as a target lesion only when
it was considered measurable. Lymph node (LN) metastasis was
confirmed if the enlarged LN was >1 cm in diameter. All patients
had an Eastern Cooperative Oncology Group performance status of
0-2 and were expected to live for >3 months.

The primary endpoint of this single-cohort phase II study was
objective response rate (ORR), and the secondary end points were
PFS, OS, and toxicity. The Institutional Review Board of Cancer
Institute Hospital, Japanese Foundation of Cancer Research
approved this phase II study, and all patients provided written
informed consent before being enrolled.

In brief, the TGP regimen comprised 60 mg/m2 of paclitaxel and
1000 mg/m2 of gemcitabine administered on days 1 and 8 and 50
mg/m2 of cisplatin administered on day 2. Administration of paclitaxel
and gemcitabine was suspended on day 8 for up to 2 days if the
patients had an absolute neutrophil count of <1000/ml or a platelet
count of <50,000/ml, and it was canceled if there was no recovery.

Evaluations were performed after every two courses of TGP, and
responses were classified as CR, PR, stable disease, or progressive
disease based on the Response Evaluation Criteria in Solid Tumors
v1.1. (12) Responses were recorded only if they were confirmed to
have lasted for >4 weeks. If a patient had an objective or stable
disease response, TGP was continued until disease progression or
intolerable toxicity occurred. In case of CR, two additional courses
were added if possible.

Survival distributions were calculated using the Kaplan–Meier
method. Toxicity was graded according to the National Cancer
Institute Common Terminology Criteria for Adverse Events v3.0
guidelines (Common Terminology Criteria for Adverse Events v3.0
(13).

All statistical analysis was performed with JMP software version
13.0 (SAS Institute INC., Cary, NC, USA).

Results

Patient characteristics are summarized in Table I. The prior
tumor site was the bladder in 11 patients and upper urinary
tract in 10 patients. Among all patients who underwent one
prior chemotherapy regimen, 17 had received GEP and four
had received GC. Sixteen patients had one metastasis site,
three had two or more sites, and the remaining two were free
of any metastasis, but were focally advanced and thought to
be non-resectable (cT4b).

The median number of TGP treatment courses was 4
(range=1-8 courses) for all patients. Dose reduction was
performed according to the criteria above.

An objective response was shown in five patients (23.8%):
5 had PR (23.8%) but none had CR. The median PFS was 4
months (range=4-11 months) (Figure 1A), and the median
OS was 8.4 months (range=3.2-32.3 months) (Figure 1B).
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Table I. Patient characteristics.

                                                                 No. of patients                 %

Age, years                                                                                           
  Median                                                             63                             
  Range                                                            46-81                          
Gender                                                                                                 
  Male                                                                 15                          71.4
  Female                                                              6                           28.6
ECOG performance status                                                                 
  0                                                                       13                          61.9
  1                                                                        7                           33.3
  2                                                                        1                            4.8
Prior regimen                                                                                      
  GEP                                                                  17                           81
  GC                                                                     4                            19
Primary tumor site                                                                              
  Bladder                                                             11                          52.4
  Upper urinary tract                                          10                          47.6
Sites of metastases                                                                              
  Lung                                                                  5                           23.8
  Liver                                                                  0                             0
  Bone                                                                  2                            9.5
  Brain                                                                 1                            4.8
  Soft tissue/lymph nodes                                  15                          71.4
  No metastases                                                   2                            9.5
Multiple sites                                                                                      
  1 site                                                                 16                          76.2
  2 or more sites                                                  3                           14.2



Adverse events are shown in Table II. The primary
toxicity was myelosuppression. Thrombocytopenia was
frequently observed (20 patients, 95.2%); 9 (42.9%) of the
21 patients had grade 3-4 thrombocytopenia; however, no
clinical bleeding was encountered. Neutropenia was also
common (19 patients, 90.4%), although febrile neutropenia
only occurred in two patients (9.5%) and neither had severe
infections. These patients were treated with granulocyte-
colony stimulating factor and proper antibiotics and they
recovered without any complications. Side effects other than
myelopathy were also observed, but grade 3-4 was rarely
encountered. There were no toxic deaths.

Discussion
GC and dose-dense dd-MVAC are already the standard first-
line regimens for treating patients with advanced UC.
However, second-line chemotherapy for patients whose first-
line chemotherapy has failed or whose disease has progressed
has not yet been established. Vinflunine, a European
Medicines Agency-approved drug, is used for second-line
treatment because a randomized trial showed a statistically
significant survival benefit (14); however, the use of this drug
has not yet been approved in Japan. Single-agent
chemotherapy, such as docetaxel (DTX), gemcitabine (GEM),
paclitaxel (PTX) or ifosfamide (IFM) was studied as second-
line treatment in small phase II trials for patients with UC, but
the outcomes were limited with median OS of 9.0 months
(DTX), 5.0-13.0 months (GEM), 6.5-7.2 months (PTX), and
5.1-8.0 months (IFM), respectively (15). Among them, single-
agent taxane chemotherapy is the most common method for
treating patients with advanced UC (16); however, a
retrospective study showed that taxane combination
chemotherapy was independently and significantly associated
with better OS than a single-agent taxane regimen (17).

To date, the results of several taxane combination
regimens (e.g., gemcitabine and paclitaxel chemotherapy)
have been reported (18-22). However, the outcomes of these
regimens were not satisfactory with an overall response rate
of 16%-33.4% and a median OS of 3.7-7.9 months (Table
III). The present study also included taxane combination
chemotherapy. To the best of our knowledge, this is the first
report of a TGP regimen as second-line chemotherapy for
patients with advanced UC with prior cisplatin-based
combination chemotherapy. The main difference from other
second-line taxane combination regimens reported so far is
that our TGP regimen includes cisplatin. Cisplatin is a key
first-line regimen drug, and the cohort in the present study
involved those patients whose disease had progressed after
first-line cisplatin-based combination chemotherapy. It may
therefore be reasonable to design a second-line regimen
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Figure 1. Progression-free survival (A) and overall survival (B) for patients treated with paclitaxel, gemcitabine, and cisplatin.

Table II. Treatment-related adverse events.

                                                           Any grade                     ≥Grade 3

Neutropenia                                      19 (90.4%)                   15 (71.4%)
Febrile neutropenia                                   -                             2 (9.5%)
Anemia                                               9 (42.9%)                            0
Thrombocytopenia                            20 (95.2%)                    9 (42.9%)
Neuropathy                                         2 (9.5%)                             0
Muscle/joint pain                               3 (14.3%)                            0
Fatigue                                               3 (14.3%)                            0
Drug fever                                          3 (14.3%)                            0
Renal dysfunction                               2 (9.5%)                             0
Hepatic dysfunction                          4 (19.0%)                            0
Nausea                                                9 (42.9%)                      1 (4.8%)
Diarrhea                                              2 (9.5%)                             0
Face flush                                           2 (9.5%)                             0
Dysgeusia                                            2 (9.5%)                             0



comprising drugs other than cisplatin. In our study, the
overall response rate was 23.8%, disease control rate was
71.4%, and median PFS was 4 months; these values are
within the range of values in previously reported taxane-
containing regimens.

Our results, however, should be carefully interpreted.
Urakami et al. (7) showed a relatively higher ORR and
longer OS with GEP than with GC as first-line chemotherapy
for patients with UC, although their study lacked a
randomized comparison of single- versus dual-agent therapy.
Considering that 81% of patients in the present cohort were
administered GEP as first-line chemotherapy, a similar OS
with TGP for other taxane-containing regimens might be
promising, particularly when GEP is administered as first-
line chemotherapy. We believe that TGP regimen involves
some synergic drug interactions. In fact, paclitaxel has been
reported to increase the levels of the active metabolite of
gemcitabine (23).

Recently, pembrolizumab, a highly selective, humanized
monoclonal IgG4κ isotype antibody against PD-1, showed
a significantly longer OS and lower rate of treatment-
related adverse events than second-line chemotherapy for
patients with platinum-refractory advanced UC (9), which
was a breakthrough for the treatment of patients with
advanced UC; however, the compared chemotherapy
comprised a single agent of paclitaxel, docetaxel, or
vinflunine, which makes the position of taxane
combination chemotherapy, such as TGP, as second-line
treatment for patients with cisplatin-refractory advanced
UC unclear.

The clinical applicability of TGP regimen was supported
by the results of the present study, and while adverse events
were observed in many patients, no toxic deaths occurred.
The primary toxicity was myelosuppression, and side
effects other than myelopathy included neuropathy,
muscle/joint pain, fatigue, drug fever, renal dysfunction,
hepatic dysfunction, nausea, diarrhea, face flush, and
dysgeusia, which were all grade 1-2 and managed well by
supportive treatment.

Meluch et al. (24) reported that leukopenia, anemia, and
thrombocytopenia were observed in 46%, 28%, and 13% of
patients, respectively, following a GP regimen. Febrile
neutropenia occurred in 19% of patients and 2% experienced
treatment-related death. Although not a direct comparison,
our clinical impression is that the TGP regimen is not as well
tolerated as the GP regimen, but dose modifications and
careful treatment indicated sufficient clinical applicability
with moderately tolerable toxicity.

The limitations of the present study are the small sample
size and absence of a randomized comparison that prevents
us from making any definitive conclusions. Although
pembrolizumab has been established as a second-line
treatment for patients with cisplatin-refractory advanced UC,
future phase III randomized studies are needed to determine
whether a TGP regimen is truly effective as second-line
treatment for patients with advanced UC.

In conclusion, the ORR with the TGP regimen was 23.8%,
median PFS was 4 months, and median OS was 8.4 months.
The primary toxicity was myelosuppression. Grade 3-4
neutropenia and thrombocytopenia were observed in 71.4% and
42.9% of the patients, respectively, but no toxic deaths were
reported. The TGP regimen can be moderately effective and
tolerable as second-line chemotherapy for patients with UC.
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Table III. Summary of the trials of drug combinations that included paclitaxel.

                                                         Combination                 No. of patients             ORR               CR/PR (n)         mPFS (months)        mOS (months)

Terakawa et al. (16)                      PTX + CBDCA                        16                    5 (31.3%)                 2/3                         7.9                           17.3
Vaishampayan et al. (17)              PTX + CBDCA                        44                    7 (16.0%)                 1/6                         4.0                            6.0
Suyama et al. (18)                           PTX + GEM                           30                   10 (33.3%)                1/9                         5.5                           11.3
Kanai et al. (19)                               PTX + GEM                           20                    6 (30.0%)                 1/5                         4.5                           11.5
Kaya et al. (20)                                PTX + DOX                           36                   12 (33.3%)               2/10                        3.8                            8.9
Current study                            PTX + GEM + CDDP                   21                    5 (23.8%)                 0/5                         4.0                            8.4

CBDCA: Carboplatin; CDDP: cisplatin; CR: complete response; DOX: doxorubicin; GEM: gemcitabine; mPFS: median progression-free survival;
mOS: median overall survival; ORR: objective response rate; PR: partial response; PTX: paclitaxel.
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