
Abstract. Background: Neoadjuvant chemotherapy
demonstrated a survival benefit versus cystectomy alone in
muscle-invasive urothelial bladder cancer. Despite this
advantage, preoperative chemotherapy is not widely
employed. When patients are unfit for cisplatin-based
regimen, they are often candidates for immediate surgery. In
our study, patients with muscle-invasive bladder cancer were
treated with neoadjuvant chemotherapy. The principal
objective was the rate of complete pathological response
(pCR). Secondary end-points were disease-free survival
(DFS), overall survival (OS) and toxicity. Patients and
Methods: Patients (n=72) with Eastern Cooperative
Oncology Group (ECOG) performance status 0-1, clinical
stage cT3-4, and/or N+ muscle-invasive bladder cancer were
enrolled. The chemotherapy regimen was established
according to the cisplatin feasibility. Thirty patients were
treated with cisplatin/gemcitabine (Gem) and 42 with
carboplatin/Gem. Results: The rate of pCR was 29.2%, 36%
with cisplatin-based treatment and 23.8% with carboplatin
(p=0.3574). DFS and OS were longer in pCR patients, while
no difference was reported between cisplatin/Gem and
Carboplatin/Gem groups. Conclusion: Our results confirm
the prognostic value of pCR in neoadjuvant chemotherapy for
muscle-invasive bladder cancer. When the patients are not fit
for cisplatin, a carboplatin/Gem regimen represents a valid

option because of comparable long-term outcome. When
cisplatin is not feasible, the exclusion of a preoperative
treatment is not justified.

Muscle invasive bladder cancer is one of the most aggressive
tumor. In the United States, it accounts for 4.4 deaths x
100,000 people per year (1). Despite the local control with
radical cystectomy and pelvic lymphadenectomy, about 40%
of patients relapse within 5 years from surgery (2). The
presence of micrometastases, not clinically detectable at
diagnosis, is the major cause of recurrence (3). Indeed,
neoadjuvant chemotherapy, which has been explored in
several trials, was introduced with the aim to treat subclinical
disease. A large phase III study showed a longer survival for
patients receiving the combination of methotrexate,
vinblastine, doxorubicin and cisplatin (M-VAC) before
surgery compared with patients treated with cystectomy alone
(4). Two meta-analyses demonstrated a 5% overall benefit at
five years for platinum-based pre-operative treatment versus
cystectomy alone (5, 6). The efficacy of neoadjuvant
chemotherapy is associated with primary tumor downstaging,
which is considered a potential surrogate for survival (7-9).
Despite the advantages, the preoperative treatment is not yet
largely employed due to concerns about delaying curative
surgery for chemotherapy side effects and increasing surgical
complications (10). Furthermore, several studies on
neoadjuvant chemotherapy included cT2N0 patients (4-14),
with a low risk of recurrence only with radical cystectomy
(15). Chemotherapy could be an overtreatment for this stage
of disease. Surgery is also preferred to chemotherapy when
patients are unfit for Cisplatin-based treatment. Indeed,
Cisplatin infeasibility is considered a negative prognostic
factor for outcome of neoadjuvant chemotherapy (16).
Nevertheless, data also with the use of carboplatin in
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neoadjuvant setting have been reported (17-19), however a
comparison between cisplatin and carboplatin is not available.

In the present phase II prospective study we used criteria
of cisplatin feasibility (16) to select patients for cisplatin/
gemcitabine (Gem) or carboplatin/Gem as neoadjuvant
chemotherapy for bladder cancer. This study aimed to
confirm the effectiveness of carboplatin in neoadjuvant
setting and to compare the outcomes of the two treatments
(cisplatin/Gem or carboplatin/Gem). These data could be
useful to define the best strategy for muscle-invasive bladder
cancer according to the clinical characteristics of the patients.

Patients and Methods

Patients with muscle-invasive bladder cancer and radiological evidence
of clinical T3/T4 and/or clinical node positive disease were included.
All patients were candidates for surgical treatment with curative intent.
Diagnosis of muscle-invasive urothelial cancer was obtained through
specimen of transurethral resection of bladder (TURB). Clinical staging
was completed with a lung and abdomen computed tomography (CT)
scan and bone scan. Patients with distant metastases were excluded.
Other inclusion criteria were: Eastern Cooperative Oncology Group
(ECOG) Performance Status less than 2, adequate bone marrow, and
liver function. Written informed consent was required. Patients who
have received prior chemo- or radiotherapy for any cause were
excluded. Prior intravescical therapy was allowed if it has been
completed more than 3 months before starting chemotherapy. Treatment
options were gemcitabine 1,000 mg/m2, on days 1 and 8, plus cisplatin
80 mg/m2, on day 1, or carboplatin to an area under the curve (AUC)
of 5, on day 1. Cycles were repeated every 21 days. Carboplatin was
used for monorenal patients or in presence of chronic renal failure
(creatinine clearance <50 ml/min) or secondary hydronephrosis (even
if corrected) or cardiac dysfunction with ejection fraction (EF) <50%
or respiratory failure (Table I). Dose adjustments or cycles delays were
introduced in case of G3/4 toxicity according to Common Toxicity
Criteria (CTC v4.0). After 3 cycles of chemotherapy, lung and
abdominal CT scan was repeated. Patients without distant progressive
disease underwent radical cystectomy with different urinary diversions
(orthtotopic neobladder or Bricker ileal conduit). 

The primary endpoint was the rate of complete pathological
response (pCR) for Cisplatin/Gem neoadjuvant chemotherapy or
Carboplatin/Gem. Pathological stage was evaluated on radical
cystectomy specimens and compared with baseline clinical stage on
primary tumor and nodes. A complete pathological response was
defined as the absence of invasive residual tumor in bladder and
nodes (pT0N0 or pTisN0 stage).

Secondary endpoints were disease-free survival (DFS), overall
survival (OS) and toxicity both for Cisplatin and Carboplatin group
of patients. DFS has been defined as the time from day 1 of systemic
treatment to disease progression or death from any cause, while OS
as the time from day 1 of chemotherapy to death from any cause.

Statistical analysis. DFS and OS were estimated by the Kaplan-
Meier method using the log-rank test for subgroups comparison.
Cox-proportional hazard model with 95% confidence interval (CI)
was used to calculate the hazard ratios (HR). Chi-squared test was
used to evaluate the association of categorical data. All p-values
≤0.05 were considered statistically significant.

Results

From October 2010 to January 2015, 72 patients were
enrolled and were followed-up for at least 30 months at our
institution. Median age was 66.6 years (range 44-82 years);
28 patients were more than 70 years old. Thirty patients
(41.7%) were treated with Cisplatin/Gem, while 42 (58.3%)
with Carboplatin/Gem. Patient characteristics and therapeutic
details are summarized in Table II.

No patient progressed with distant metastases after
chemotherapy. All patients underwent surgery after a median
of 32 days after the last chemotherapy course.

Twenty-one patients achieved pCR (29.2%), 10/42 (23.8%)
treated with Carboplatin and 11/30 (36%) with Cisplatin. The
different pCR rate observed between Cisplatin- and
Carboplatin-based treatment was not significant (p=0.35).
Response to the treatments is summarized in Table III.

Median OS of the whole population was 47.6 months,
while the DFS was 32 months (Figure 1). 

Median OS of the patients achieved pCR was not reached,
whereas median OS of the patients with residual tumor was 46
months (Figure 2A). A correlation between complete
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Table I. Criteria for cisplatin infeasibility (one or more).

Criteria for cisplatin infeasibility

Monorenal condition
Creatinine Clearance <50 ml/min
Secondary Hydronephrosis
Cardiac dysfunction with EF <50%
Respiratory failure

EF, Ejection fraction.

Table II. Patient characteristics and therapeutic details.

Demographic and clinical characteristics of patients             

Median age (range)                                                        66.6 y (44-82)
M/F                                                                                         64/8
Smoker (Y/N)                                                                        58/14
Prior intravescical therapy (Y/N)                                         45/27
Clinical staging                                                                          
   cT3N0                                                                                    33
   cT4N0                                                                                    21
   any T cN+                                                                             18
Cisplatin/Gem                                                                          30
Carboplatin/Gem                                                                      42
Orthotopic neobladder                                                             18
Bricker ileal conduit                                                                54

Y, Years; M, male; F, female; Y/N, yes/no; Gem, gemcitabine.



pathological response and OS was found (p=0.001;
HR=0.0768, 95% CI=0.0338-0.1747). DFS of the patients with
pCR was not reached, whereas DFS for the patients with
residual tumor was 17.5 months (p=0.0001; HR=0.1049, 95%
CI=0.0523-0.2102) (Figure 2B). The treatment with Cisplatin
or Carboplatin did not influence the median OS (p=0.89;
HR=1.0584, 95% CI=0.4706-2.3804) (Figure 3A). Similarly,
DFS was not influenced by the platinum compound (p=0.5738;
HR=1.2220, 95% CI=0.6153-2.4270) (Figure 3B).

Toxicity is reported in Table IV. Grade 3-4 neutropenia was
observed in 5 (11.9%) patients treated with Carboplatin and
2 (6.6%) patients treated with cisplatin. Grade 3-4 anemia
occurred in 1 (1.3%) patient treated with Carboplatin and 2
(6.6%) patients treated with cisplatin. Grade 3-4
thrombocytopenia was reported in 4 (9.5%) patients with
carboplatin and in 1 (3.3%) patient with cisplatin. One patient
in carboplatin/Gem group discontinued the chemotherapy
after 2 cycles because of haematological toxicity. Grade 3
nausea and vomiting was observed in 2 patients (6.6%) with
cisplatin. Grade 1-2 peripheral neuropathy was experienced
by 3 patients with Cisplatin. No treatment-related death
occurred and there was not reported any increase of post-
operative morbidity in comparison to historical controls. One
patient died for post-surgical complications.

Discussion

During the last years, there were not observed any impressive
improvements in the treatment of muscle-invasive bladder
cancer. Except for Vinflunine, which demonstrated a modest
benefit as second-line therapy in advanced disease, no other
agent has been recently approved (20). Therefore, the optimal
use of the available drugs, the definition of an effective
strategy and the choice of the best therapeutic sequence could
be crucial.

Neoadjuvant therapy is an effective strategy to improve the
outcome. Several studies demonstrated a survival advantage
(4-6), which is remarkable when the pCR is achieved (7-9).
During the last years, neoadjuvant treatment has become
more common (21). Nevertheless, it is not always proposed

to all the patients with muscle-invasive bladder cancer (10),
particularly when patients are considered unfit for cisplatin
(16). In this study, a platinum-Gem chemotherapy was
offered as neoadjuvant treatment for muscle-invasive bladder
cancer. Contrarily to many other studies, patients with cT2
stage were not included because of the low risk of recurrence
after the cystectomy alone. The choice of cisplatin or
carboplatin was based on defined criteria. Carboplatin was
preferred to cisplatin when patients had one of the following
clinical characteristics: monorenal condition, creatinine
clearance <50 ml/min, secondary hydronephrosis, cardiac
dysfunction with EF <50%, respiratory failure. Afterwards,
we evaluated the outcome of the two groups of patients
(carboplatin/Gem and cisplatin/Gem). In our study, median
OS of the whole population was 47.6 months, while the DFS
32 months. Twenty-one patients (29.2%) obtained a pCR,
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Figure 1. (A) Overall survival (47.6 months) and (B) disease-free
survival (32 months) of the entire population.

Table III. Complete response to treatment.

                                                                          pCR

All population                                             21 (29.2%)
Cisplatin                                                       11 (36%)
Carboplatin                                                 10 (23.8%)
                                                                    p=0.3574*

*Chi-squared test; pCR, complete pathological response. 



which was correlated with prolonged OS and DFS. These
results are particularly relevant considering the exclusion of
cT2 patients, who could have influenced the analysis because
of their better prognosis. These consistent data are similar to
those reported in previous papers on neoadjuvant therapy for
muscle-invasive bladder cancer and confirm the effectiveness
of this strategy. In fact, the study by Galsky and colleagues
has demonstrated 29% and 31% pCR rate with methotrexate,
vinblastine, doxorubicin plus cisplatin combination and
cisplatin/Gem, respectively, without significant difference
between the two regimens (22). Additionally, the pooled
analysis by Yuh et al. showed a 25.6% pCR rate with the
combination of Cisplatin and Gemcitabine (7), which was
correlated with a longer survival. Interestingly, in our study
the percentage of pCR for the patients treated with Cisplatin
and carboplatin was comparable (p=0.35). Moreover, the

platinum compound – cisplatin or carboplatin – did not
influence the survival benefit, both in terms of DFS and OS.
Our results demonstrated that the platinum-feasibility criteria
could be very useful to identify patients with muscle-invasive
bladder cancer who are candidates for cisplatin or carboplatin
treatment. Patients selected up-front to receive cisplatin/Gem
or carboplatin/Gem according to the clinical parameters of
cisplatin feasibility could obtain comparable results by a
neoadjuvant therapy. The different platinum-compounds did
not show any substantial differences neither in terms of
toxicity. Grade 3-4 haematological and non-haematological
toxicity was mild, probably due to the limited number of
chemotherapy cycles administered. In the carboplatin group
G3-4 neutropenia and thrombocytopenia were slightly more
frequent than in cisplatin group, in which we observed more
cases of anemia and peripheral neuropathy. Neoadjuvant
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Figure 3. (A) Overall survival and (B) disease-free survival of patients
treated with cisplatin (solid line) or carboplatin (dotted line).Figure 2. (A) Overall survival and (B) disease-free survival of patients

achieving a complete pathological response (dotted line) or with
residual tumor (solid line).



therapy was feasible and effective, also considering the high
rate of elderly patients (about 40%) in the study population.

A short course of neoadjuvant chemotherapy was
associated to a low incidence of serious adverse events and
did not increase the post-operative morbidity. A remarkable
result of the present study is the comparable efficacy and
toxicity of cisplatin and carboplatin when used in patients
selected by well-defined clinical parameters. The next goal of
future investigations is the identification of predictive factors,
which could allow to increase the pCR rate, addressing
immediate surgery when chemotherapy cannot be effective.

In conclusion, our data support the neoadjuvant treatment
for muscle-invasive bladder cancer, encouraging the use of
carboplatin for the patients that cannot receive cisplatin.
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