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Abstract

Background: Vinflunine is the only chemotherapeutic agent shown to improve survival in platinum-refractory
patients with metastatic transitional cell carcinoma of the urothelium (TCCU) in a phase Il clinical trial, which led to
product registration for this indication in Europe. The aim of this study was to assess the efficacy of vinflunine and
to evaluate the prognostic significance of risk factors in a large, unselected cohort of patients with metastatic TCCU
treated according to routine clinical practice.

Methods: This was a retrospective multicenter study. Italian cancer centers were selected if, according to the
Registry of the Italian Medicines Agency (AIFA), at least four patients had been treated with vinflunine between
February 2011 and June 2014, after first- or second-line platinum-based chemotherapy. The primary objective was
to test whether the efficacy measured by overall survival (OS) in the registration study could be confirmed in
routine clinical practice. Multivariate analysis was carried out using Cox proportional hazard model.

Results: A total of 217 patients were treated in 28 Italian centers. Median age was 69 years (IQR 62-76) and 84%
were male; Eastern Cooperative Oncology Group performance status (ECOG PS) was = 1 in 53% of patients. The
median number of cycles was 4 (IQR 2-6); 29%, 35%, and 36% received an initial dose of 320 mg/m?, 280 mg/m?
or a lower dose, respectively. Median progression-free survival (PFS) and OS for the entire population was 3.2
months (2.6-3.7) and 8.1 months (6.3-8.9). A complete response was observed in six patients, partial response in 21,
stable disease in 60, progressive disease in 108, with a disease control rate of 40%. Multivariate analysis showed that
ECOG PS, number of metastatic sites and liver involvement were unfavorable prognostic factors for OS. Toxicity was
mild, and grade 3-4 adverse effects were mainly: neutropenia (9%), anemia (6%), asthenia/fatigue (7%) and
constipation (5%).

Conclusions: In routine clinical practice the results obtained with VFL seem to be better than the results of the
registration trial and reinforce evidence supporting its use after failure of a platinum-based chemotherapy.
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Background

Urothelial cancer is the sixth most common type of cancer
in the European Union and is responsible for 40,000
cancer-related deaths every year [1]. It is estimated that
approximately 27,000 new cases of urothelial bladder can-
cer are diagnosed every year in Italy [2]. Muscle-invasive
disease is among the most aggressive epithelial cancers.
Radical cystectomy after neoadjuvant cisplatin-based
chemotherapy as well as bilateral extended pelvic lymph-
adenectomy is the standard of care. However, about 50%
of patients will relapse following surgery; the 5-year sur-
vival rate is approximately 60%, and 25-35% in high-risk
patients (stages T3—4 and/or N+) [3, 4].

At present, a platinum-based chemotherapy is the
standard front-line treatment in the metastatic setting.
The combinations gemcitabine/cisplatin or methotrexate,
vinblastine, adriamycin, and cisplatin (M-VAC) are used in
patients able to tolerate cisplatin, while a carboplatin-based
regimen or a single agent are the choice for the about
50% of patients unfit for a cisplatin-containing regimen.
Although response rates are initially high, with about
50% reported in phase III trials, the majority of respond-
ing patients develop progressive disease within 8 months
[5-7].

In small single-arm phase II trials, multiple traditional
agents and novel targets have been studied in the second-
line setting after a platinum-based regimen showing differ-
ent overall response rates and median survivals [8, 9]. Due
to limited therapeutic benefit, none of these treatments
have been investigated in phase III trials.

Thus far, vinflunine is the only chemotherapeutic
agent to have been studied in a randomized phase III
trial [10] for the treatment of advanced or metastatic
transitional cell carcinoma of the urothelium (TCCU)
after failure of platinum-based chemotherapy. Vinflu-
nine is a microtubule-targeting agent that induces mitotic
arrest with subsequent cell death [11]; at non-cytotoxic
concentrations, vinflunine also exerts antiangiogenic and
antivascular activity [12]. The randomized phase III
trial [10] demonstrated that after failure of a platinum-
containing therapy in patients with metastatic disease,
chemotherapy with vinflunine prolonged median over-
all survival (OS) by 2.6 months as compared to best
supportive care (6.9 vs 4.3 months) with a 22% reduc-
tion in the risk of death, a statistically significant improve-
ment, which was maintained in the eligible population in
long-term (>3.5 years) follow-up, and manageable side
effects [13].

Due to the favorable phase III results, vinflunine has
been the only chemotherapeutic agent registered in
Europe since 2009 for the treatment of advanced or
metastatic TCCU after failure of platinum-based
chemotherapy. An analysis of the data from the pivotal
phase III study with vinflunine [14] and a retrospective
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analysis of pooled prospective phase II trials [15] pro-
duced interesting additional data; the main adverse
prognostic factors for OS in patients who have failed a
platinum-based regimen were hemoglobin <10 g/dL,
the presence of liver metastases, performance status
(PS) >0 and the time from prior chemotherapy (TFPC)
<3 months; patients harboring a combination of all
risk factors had a worse OS compared with those who
had none.

After vinflunine entered the market, its effectiveness
and good tolerability were confirmed in clinical practice
by several observational studies performed in different
European countries [16-22]; these studies reported a
disease control rate (DCR) ranging from 30% to 65%
and a median OS from 8 to 12 months.

In Italy, vinflunine has been marketed since February
2011; however, no data are available on its use in real-world
clinical practice. The aim of this study was to investigate
whether the results from a large cohort of unselected Italian
patients treated with vinflunine were consistent with those
of the phase III registration study [10] in terms of clinical
outcome and safety.

Methods

Study design

This was a retrospective, observational multicenter trial,
aiming to describe the activity and efficacy of vinflunine
after a platinum-containing regimen in patients with ad-
vanced TCCU. All patients were treated and monitored
according to local clinical practice. No additional proce-
dures or patient visits other than usual clinical practice
were planned for the study.

Italian cancer centers were selected if, according to the
Registry of the Italian Medicines Agency (AIFA), at least
four patients had been treated with vinflunine between
February 2011 and June 2014. Participating centers are
listed in Additional file 1.

Participants
Eligibility criteria included age > 18 years and administra-
tion of >1 vinflunine dose for metastatic or inoperable
TCCU progressing after failure of a previous platinum-
based chemotherapy regimen.

The patients included in the study received vinflunine
according to local practice and in the best interest of the
individual patient.

Endpoints

The primary objective was to describe activity and efficacy
measured as OS in a cohort of unselected patients treated
in routine clinical practice. OS was defined as the interval
between the date at which vinflunine treatment was
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initiated and the date of death from any cause or last
follow-up visit.

Secondary objectives included other efficacy parame-
ters, such as progression-free survival (PFS) and DCR,
toxicity, clinical factors (sites of metastases, number of
organs involved, hematochemical parameters, previous
radiotherapy/chemotherapy, comorbidities, further lines
of chemotherapy) and schedule of treatment (number of
cycles, treatment duration, vinflunine initial and final
doses, reasons for early discontinuation of treatment,
supportive care). PFS was defined as the interval be-
tween the date at which vinflunine treatment was initi-
ated and the date of disease progression, death in the
absence of progression, or last follow-up for patients
alive and progression-free at the time of last contact.
Progression was defined as objective tumor progression,
DCR was defined as the sum of complete response (CR),
partial response (PR), and stable disease (SD), assessed
in accordance with Response Evaluation Criteria in Solid
Tumors criteria (RECIST Version 1.1). Response was
assessed by the investigators in each single institution
and no central revision of the responses was done.

Data sources and measurement

Data were obtained retrospectively from patients’ medical
records and no additional procedures/patient visits were
planned in the study with respect to clinical practice. Data
on demographic characteristics, treatment received since
diagnosis, Eastern Cooperative Oncology Group (ECOG)
PS, creatinine clearance and hemoglobin levels, sites of
metastatic disease and vinflunine starting doses were
collected.

Data were entered into an electronic case report form
(e-CREF) by specifically trained staff. Both quality assurance
activities (automatic checks) and monitoring activities of
the centers’ progress were ensured. Periodic monitoring of
center enrollment activity and data entry was performed
(every three months, by phone and email). Study updates
were shared among centers via a periodic newsletter. All
e-CRF data were kept anonymous with respect to sensitive
patient information by means of univocal identification
codes (generated automatically through a hash function).

Study size

Although this is a descriptive, non-comparative study,
we performed sample size estimation to ensure estimate
precision. The outcomes from the phase III clinical trial
that led to the registration of vinflunine by the European
Medicine Agency (EMA) [10] were used to determine
the number of patients required to detect a similar-sized
effect. Sample size was determined by considering a me-
dian OS <5.7 months (i.e. the lower limit of the 95%
confidence interval [CI] of the OS obtained in the regis-
tration study) as the null hypothesis and a median OS
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26.9 months (i.e. the OS obtained in the registration
study) as the alternative hypothesis; with a difference in
OS of 1.2 months, a one-tailed test, « 0.05 and 1-p of
80%, it was ascertained that at least 197 patients should
be enrolled.

Statistical methods

Summary descriptive statistics were applied to base-
line characteristics. The Kaplan-Meier product limit
method was used to estimate distributions of OS and
PES for all patients, and stratified by prognostic
groups defined at therapy initiation or by other covari-
ates of interest. Multivariate analysis was carried out
using Cox proportional hazard model. Statistical ana-
lyses were performed using SAS (version 8.2) and in
STATA/SE (version 11.0).

Results

Patient characteristics and clinical history

A total of 217 patients with metastatic TCCU progres-
sing after failure of a previous platinum-based chemo-
therapy from 28 centers were enrolled in this study.
Patients were followed up for a median of 7.43 (0.23—
41.2) months. Patient characteristics and clinical history
at baseline are summarized in Table 1. Two-thirds of
the patients were aged 265 years, 84% were male and
53% had an ECOG PS =1, of which 7% had an ECOG
PS = 2; liver metastases were present in 22% of patients
with 53% overall having visceral disease. Clinical history
showed that 7% of enrolled patients had previously re-
ceived pelvic radiation, 2% neo-adjuvant chemotherapy
and 22% adjuvant chemotherapy treatment.

All patients received at least one platinum-based
regimen for metastatic disease prior to vinflunine; 122
(56%) were treated with cisplatin (either with gemcita-
bine or the M-VAC regimen), 91 (42%) with carboplatin
plus gemcitabine, and 4 patients were treated with other
platinum combinations.

Vinflunine administration

With regard to vinflunine therapy, 167/217 (77%) and
50/217 (23%) of enrolled patients were treated as second
or third line for metastatic TCCU, respectively, and 76/
217 (35%) of patients were progressing less than
3 months from previous chemotherapy before starting
vinflunine. Patients initially received 320 mg/m? (29%),
280 mg/m?* (35%), 250 mg/m’ (24%) or 200 mg/m>
(12%) vinflunine every 21 days. During the study, 15 pa-
tients (10%) initially treated with 280 mg/m® had a dose
escalation to 320 mg/m” and 39 patients (18%) had a
dose reduction, mainly at the third cycle. The median
number of cycles was 4 (interquartile range [IQR] 2-6).
The reasons for vinflunine discontinuation were:
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Table 1 Patient characteristics and clinical history at baseline

Present study Registration study

Number of patients (N) 217 253
Gender, n (%)

Male 183 (84) NR

Female 34 (16) NR
Age, years

Median (IQR) 69 (62-76) NR

< 65, n (%) 73 (34) 135 (53)

2 65, n (%) 144 (66) 118 (47)
ECOG PS, n (%)

0 101 (47) 72 (28)

1 100 (46) 181 (72)

> 16 (7) 0(0)
Creatinine clearance, n (%)

> 60 125 (58) 134 (54)

40-60 75 (35) 104 (42)

<40 17 (8) 10 (4)
Number of metastatic sites, n (%)

1 site 127 (58) 62 (25)

2 2 sites 90 (42) 191 (75)
Visceral involvement, n (%) 115 (53) 187 (74)
Metastatic sites, n (%)

Lymph nodes only 103 (47) NR

Liver 47 (22) NR

Lungs 70 (32) NR

Bone 79 (36) NR

Brain 2(M NR

Other tissue (not visceral) 32(15) NR
Prior pelvic irradiation, n (%) 16 (7) 57 (23)
Prior therapy with platinum-based regimen, n (%)

Cisplatin 122 (56) 164 (65)

Carboplatin 91 (42) 75 (30)

Other platinum combination 4(2) 14 (5)

ECOG PS Eastern Cooperative Oncology Group Performance Status, IQR
interquartile range, NR not reported

progressive disease (70%), planned cycles (14%), toxicity
(10%) and death before response evaluation (5%). Some
patients received growth factors as a curative (11%) or
prophylactic (20%) measure. Overall, 31% of patients re-
ceived granulocyte-colony stimulating factor (G-CSF).

Efficacy criteria

Median PFS and OS for the entire population were
3.2 months (95% confidence interval [CI] 2.6-3.7) and
8.1 months (95% CI 6.3-8.9) (Fig. 1).
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Both univariate and multivariate analysis showed that
ECOG PS, number of metastatic sites and liver involve-
ment were unfavorable prognostic factors for OS, whilst
the same association was not observed for a hemoglobin
level < 10 g/dL and TFPC <3 months (Table 2). At the
time of the present analysis, 195 patients had died and
22 were alive; OS was negatively correlated with the
number of risk factors (Fig. 2). CR was observed in 6 pa-
tients (3%), PR in 21 (10%), SD in 60 (28%) and PD in
108 (50%) patients, with a DCR of 40% (Table 3).

Additional subset analyses of PFS/OS stratified by
intensity of prior platinum regimen (e.g. cisplatin vs
carboplatin), number of platinum courses received (<4 vs
>4) showed no differences in OS or PFS in patients pre-
treated with carboplatin or cisplatin and according to the
number of previous platinum cycles (see Additional file 1:
Table S1).

Safety

Adverse events are reported in Table 4. Briefly, the
most commonly reported adverse events of any grade
were fatigue/asthenia (24%), anemia (23%), constipa-
tion (22%) and neutropenia (15%). Grade > 3 adverse
events were neutropenia (9%), anemia (6%), asthenia/
fatigue (7%), and constipation (5%). During vinflunine
treatment, 63 (29%) patients received treatment for
constipation as a curative measure and 106 (49%) as a
prophylactic measure.

Discussion

With 217 patients enrolled from 28 Italian centers, the
MOVIE study represents the largest-ever reported obser-
vational study evaluating vinflunine in nationwide clin-
ical practice for the treatment of metastatic TCCU. The
principal limitation of the present study is that, by de-
sign, the cohort was selected by receipt of vinflunine,
and this may introduce a bias in comparison with a pro-
spective randomized trial. However, in this study all pa-
tients consecutively followed in the participating centers
were included over a well-defined period of time.

The characteristics of this population show that patients
had mostly ECOG PS 0 and 1, but 7% had ECOG PS of 2.
Vinflunine was used as third-line chemotherapy in 23% of
patients as the study also included patients treated just
after marketing authorization of vinflunine in Italy. Two
thirds of the patients were >65 years old as opposed to less
than half of the population enrolled in the registration
study [10].

Overall, vinflunine resulted in an OS of 8.1 months,
which is similar to OS reported in other published ob-
servational studies [16—22] (Table 5) and longer than
the OS observed in the registration study (6.9 months)
[10]. Compared to other published postmarketing ob-
servational studies, this study has some substantive
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Fig. 1 Kaplan-Meier curve for progression-free survival (PFS) (a), and overall survival (OS) (b) for patients with advanced or metastatic transitional
cell carcinoma of the urothelium treated with vinflunine after failure of a platinum-based chemotherapy

differences: the sample size is larger and was calculated
from the beginning on the basis of a solid statistical hy-
pothesis, and we chose to include only patients treated
during a well-defined time span and only in centers
that had treated at least 4 patients, according to the
ATFA register. These aspects reinforce the value of the
results achieved.

In line with the registration study, the present study
confirms the role of ECOG PS >1; the number of dis-
ease sites and liver metastases as unfavorable prognos-
tic factors for survival, whilst the same correlation was
not observed for hemoglobin level < 10 g/dL and TFPC
<3 months. We could postulate that the difference is
probably related only to the sample size. In our

population, only 12% of patients had Hb <10 g/dL
whereas in the registration trial the basal value of Hb
was not reported. Moreover, in our population, the me-
dian survival of this group was poor and was about half
that of patients with basal Hb value > 10 g/dL (4.8 vs
8.5 months, respectively).

The 40% DCR is comparable with that of the registra-
tion study; however, a higher response rate was observed
(13% vs. 9%), including CR in 3% of patients.

As reported in previous European observational
studies [16—22], vinflunine had a manageable toxicity
profile. In fact, the rates of grade 3—4 hematological
and non-hematological adverse events were consider-
ably lower than those reported in the registration
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Table 2 Survival using univariate-multivariate analysis according to risk factors
Multivariate
n (%) Median (months) [95% Cl] Log rank HR [95% Cl] P-value

Hemoglobin

210 191 (88) 85 [6.8-9.6] 0.067

<10 26 (12) 48 [3.2-86) 145 0.93-2.25 0.097
ECOG PS

0 101 (47) 9.8 [5.8-18.2] <0.001

21 116 (53) 56 [4.6-84] 1.68 1.26-2.25 <0.001
Number of metastatic sites

1 127 (58) 9.5 [4.6-17.3] <0.001

22 90 (42) 538 [26-10.9] 148 1.08-2.03 0014
Liver metastases

No 170 (78) 8.6 [3.9-16.0] 0.004

Yes 47 (22) 6.8 [3.1-8.5] 1.51 1.02-2.24 0.04
Visceral Involvement

No 102 (47) 88 [3.9-15.0] 0.136

Yes 115 (53) 7.5 [3.0-11.9] 1.03 0.75-142 0.839
Time from prior chemotherapy

23m 141 (65) 80 [5.9-89] 0.187

<3m 76 (35) 8.1 [3.6-13.8] 1.19 0.88-1.62 0.264

Cl confidence interval, ECOG PS Eastern Cooperative Oncology Group Performance Status, HR hazard ratio

study with about five times fewer cases of neutropenia
and three times fewer cases of constipation. This dif-
ference could have been a result of some patients re-
ceiving prophylactic treatment for neutropenia and
constipation. Indeed, treatment was better tolerated in
the real-world setting, probably due to dose adapta-
tion. Concerning drug exposure, the present real-

world study shows that 64% of starting doses were 320
or 280 mg/m? while 36% of initial treatments where
started at 250 or 200 mg/m?*. The median number of
cycles was 4, higher than that reported in the phase III
study.

The landscape for urothelial carcinoma treatment is
rapidly changing with the introduction of immunotherapy

Overall Survival

OVERALL SURVIVAL

Risk Factor| n. Median 95% ClI

0 62 110 95 15.1
1 79 63 48 8.8
2 57 6.2 48 85
3 19 31 1.6 8.4

Total 217 81 6.30 893
LOG RANK TEST p-value<0.001

10 20 30 40
Time (months)

risk_factor_ita=0
risk_factor_ita=2

risk_factor_ita=1
risk_factor_ita=3

Fig. 2 Kaplan-Meier curve for overall survival according to the number of risk factors including Eastern Cooperative Oncology Group performance
status (ECOG PS), number of metastatic sites, and presence of liver metastasis
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Table 3 Efficacy of vinflunine treatment in patients with advanced
or metastatic transitional cell carcinoma of the urothelium treated
with vinflunine after failure of a platinum-based chemotherapy

Parameter Present study  Registration study
N of randomly assigned patients NA 253
N (%) 217 (100) 185 (73%)
Overall response, n (%)

CR 6(3) 0(0)

PR 21 (10) 16 (9)

SD 60 (28) 86 (46)

PD 108 (50) NR

DCR 87 (40) 104 (41°)

Not evaluable (or Missing data) 22 (10) -

Objective response rate, n (%) 27 (13) 16 (9)
PFS, months

Median [95% Cl] 32 [26-37] 30 [2.1-4]
OS, months

Median [95% Cl] 8.1 [6.3-8.9] 6.9 [5.7-8.0]

CR complete response, DCR disease control rate, OS overall survival, PD
progressive disease, PFS progression-free survival, PR partial response, NR not
reported, NA not applicable

®Evaluable patients for response rate

PCalculated on Intention to treat population

and in particular checkpoint inhibitors targeting the
programmed cell death protein (PD-1) pathway. Differ-
ent agents targeting the PD-1 pathway have shown
promising results in patients with metastatic urothelial
cancer [23, 24]. The majority of these agents are cur-
rently under investigation in phase II or III clinical
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trials in the second- and first-line treatment of TCCU
and recently the USA Food and Drug Administration
(FDA) approved the first of such agents, atezolizumab,
in patients with urothelial cancer progressing after a
platinum-based chemotherapy. The efficacy of immuno-
therapy seems to be correlated with the ligand expression
pattern on tumor cells and tumor-infiltrating immune
cells assessed by immunohistochemistry, suggesting
that treatments need to be tailored to patient sub-
groups with specific immunochemistry profiles [23].
Overall, median survival observed with immuno-
checkpoint inhibitors is comparable to that observed
with vinflunine in our study. The real impact of these
treatments on OS and the best ways of integrating im-
munotherapy with existing chemotherapy treatments
remain to be determined.

Conclusions

The results of this study support those of other ob-
servational studies in confirming the efficacy of vin-
flunine in clinical practice, and its use in patients
with metastatic urothelial cancer after failure of a
platinum-based chemotherapy. Vinflunine is currently
the only chemotherapeutic agent for which efficacy
and clinical benefit have been confirmed in a real-life
clinical practice setting in a large cohort of patients. Con-
sequently, the Italian Association of Medical Oncology
guidelines [2] have been updated and clinical recommen-
dations amended in favor of vinflunine. Finally, a recently
published European epidemiological survey (EPICURE
Study) on the treatment attitude in patients having

Table 4 Safety profile of vinflunine in patients with TCCU progressing following first or second line chemotherapy

Adverse events Present study N = 217

Registration study N-253

All grades n (%)

Grade = 3 n (%)

All grades n (%) Grade = 3 n (%)

Hematologic
Neutropenia 33(15) 19 (9)
Febrile neutropenia 7 (3) 7 (3)
Anemia 49 (23) 12 (6)
Thrombocytopenia 7 (3) 2(1)

Non-hematologic
Constipation 48 (22) 10 (5)
Stomatitis/mucositis 19 (9) 1 (0)
Fatigue/asthenia 52 (24 16 (7)
Nausea 14 (6) 2(n
Vomiting 14 (6) 21
Neuropathy sensory 7(3) 00
Abdominal pain NA NA
Alopecia NA NA

Death by toxicity 0(0)

190 (77) 123 (50)
15 (6) 15 (6)
229 (93) 47 (19)
126 (51) 14 (6)
118 (48) 40 (16)
71 (29) 4(2)
124 (50) 48 (19)
97 (39) 6(2)
72 (29) 70)
30 (12) 3(M
39 (16) 10 (4)
72 (29) 00

NA not available
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Table 5 Observational retrospective real word multicenter studies
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Author No. Pts PS (0-1) Hb < 10 g/dl Liver MTS ORR PFS (months) OS (months)
Castellano [16] 102 92% NR 17% 25% 39 10.0
Holmsten [18] 100 80% 39% 25% 23% 238 6.3

Medioni [19] 134 71% 24% 28% 22% 42 8.2
Pistamaltzian [20] 71 77% 22% 30% 13% 6.2 19

Retz [21] 77 100% 17% 22% 23% NR 7.7

Present study 217 93% 12% 22% 13% 32 8.1

No. Pts number of patients, PS Performance status, Hb Haemoglobin, MTS metastasis, ORR overall response rate, PFS Progression Free survival, OS overall survival,

NR Not reported

progressed on a platinum-based chemotherapy [25],
showed that vinflunine was the preferred choice as second
chemotherapy regimen after platinum-based chemother-
apy, substantiating its status as standard therapy in Europe
within the clinical practice setting.

Additional file

Additional file 1: List of participating centers. Table S1. Stratified
analysis of overall survival (OS) and progression-free survival (PFS) accord-
ing to previous Cisplatin or Carboplatin treatment and to the number of
cycles received. (DOCX 46 kb)

Abbreviations

AIFA: Italian Medicines Agency; Cl: Confidence interval; CR: Complete
response; DCR: Disease control rate; ECOG: Eastern Cooperative Oncology
Group; EMA: European Medicines Agency; FDA: Food and Drug
Administration; IQR: Interquartile range; M-VAC: Methotrexate, vinblastine,
adriamycin and cisplatin; OS: Overall survival; PFS: Progression-free survival;
PR: Partial response; PS: Performance status; RECIST: Response Evaluation
Criteria in Solid Tumors; SD: Stable disease; TCCU: Transitional cell carcinoma
of the urothelium; TFPC: Time From Prior Chemotherapy

Acknowledgements

Medical writing assistance in drafting the outline and preparing the final
draft for submission of this manuscript was provided by Dr. Cécile
Duchesnes, PhD, of Springer Healthcare Communications.

Authors thank:

Dr. Renata Todeschini (GOIRC secretary).

Bruno Perrucci, ASST- Istituti Ospitalieri Cremona, Cremona, ltaly.

Roberto Sabbatini, Oncologia Policlinico di Modena, Modena, Italy.

Sara Testoni (data manager), IRST Meldola-Presidio Ospedaliero Forli, Meldola
(FO), ltaly.

Alessandra Russo (data manager), Farmacologia Clinica UO Oncologia
Medica e Ematologia Humanitas Cancer Center, Rozzano, Milan, Italy.

Elena Verri and Serena Detti (data manager), Oncologia Medica Urogenitale e
Cervico Facciale, IEO Milan, Italy.

Pasquale Mighali (data manager) and Elisa Pettorelli (data manager), SSD DH
Oncologico, AOU Policlinico di Modena, Italy.

Domenico Amoroso and Cheti Puccetti (data manager), UOC Oncologia
Medica, Ospedale Versilia, Lido di Camaiore, Lucca, Italy.

Claudia Mucciarini, Giorgia Razzini (data manager) and Antonella Pasqualini
(data manager), UO Medicina Oncologica, Ospedale di Carpi Modena, Italy.
Angela Maria Trujillo (data manager), UOC Oncologia Medica Istituto Tumori,
Napoli, Italy.

Barbara Melotti and Stefania Giaquinta (data manager), Oncologia Medica,
Policlinico Sant'Orsola Malpighi, Bologna, ltaly.

Teresa Grassani (data manager), Oncologia Medica Policlinico Universitario
Campus Bio-Medico di Roma, Rome, Italy.

Antonio Bernardo, Luca Licata, Unita Dipartimentale di Oncologia Medica,
Istituti Clinici Maugeri, IRCCS, Pavia, [taly.

Luca Galli and Elena Onori (data manager), Oncologia Medica, Ospedale
Santa Chiara AOU Pisana, Pisa, ltaly.

Giovanni Lo Re, Oncologia Ospedale Santa Maria degli Angeli, Pordenone,
Italy.

Luca Gianni and Paola Sannicolo (data manager), Oncologia Medica IRCSS
Ospedale San Raffaele, Milan, Italy.

Paola Maggioni (data manager), Oncologia Medica, Cliniche Humanitas
Gavazzeni, Bergamo, ltaly.

Evaristo Maiello and Giovanna Capuano (data manager), UOC Oncologia,
Ospedale Casa Sollievo della Sofferenza, San Giovanni Rotondo Foggia, Italy.
Donatello Gasparro and Elena Rapacchi (data manager), Oncologia Medica
Azienda Ospedaliero-Universitaria, Parma, Italy.

Francesco Di Costanzo and Emanuele Cilia (data Manager), Oncologia,
Azienda Ospedaliera Universitaria Careggi, Firenze, Italy.

Giampiero Candeloro and Giovanna Vittoria Amiconi, UOSD Oncologia,
Ospedale Civile di Avezzano, L'Aquila, Italy.

Luigi Endrizzi, Oncologia, Ospedale ULSS, Bassano del Grappa, Vicenza, Italy.
Susanne Baier and Alessandra Marabese (data manager), Oncologia Medica,
Ospedale Regionale Bolzano, Italy.

Carmelo Bengala and Maria Giulia Martellucci, UOC Oncologia Medica,
Ospedale Misericordia, Azienda USL9, Grosseto, Italy.

Roberta Gnoni (data manager) and Giovanna Stridi (data manager),Oncologia
Medica IRCCS Arcispedale Santa Maria Nuova, IRCCS, Reggio Emilia, Italy.
Massimo Boccalon, UOC Oncologia ULSS 10 Veneto Orientale, San Dona di
Piave, Venice, Italy.

Rodolfo Mattioli and Susanna Vitali (data manager), UO Oncologia Medica
Ospedale Santa Croce, Fano, Italy.

Luigi Cavanna and Camilla Di Nunzio (data manager), Dipartimento di
Oncologia, AUSL Piacenza, Italy.

Maria Cristina Locatelli, Alessandro Rodriquez and Giada Pagani (data
manager), UOC Oncologia Medica, Azienda Ospedaliera San Carlo, Milan,
Italy.

Rita Cengarle and Patrizia Morselli (data manager), Oncologia, AO Carlo
Poma, Mantova, Italy.

Funding

This study was sponsored by the GOIRC (Italian Oncology Group of Clinical
Research) and partially funded by an unconditional grant from Pierre Fabre
Pharma, Milan, Italy.

Pierre Fabre Pharma, Milan, Italy, has also provided funding for editorial
support.

Pierre Fabre Pharma, Milan, Italy, has not been involved in the design of the
study nor in the collection, analysis, interpretation of data nor in writing the
manuscript.

Availability of data and materials
The datasets generated and/or analyzed during the current study are
available from the corresponding author on reasonable request.

Sponsored by

The study was sponsored by the GOIRC (Italian Oncology Group of Clinical
Research) and partially funded by unconditional grant of Pierre Fabre
Pharma, Milan, Italy


dx.doi.org/10.1186/s12885-017-3466-3

Passalacqua et al. BVIC Cancer (2017) 17:493

Editorial support
Cécile Duchesnes, PhD, Springer Healthcare Communications, funded by
Pierre Fabre Pharma, Milan, Italy.

Authors’ contributions

All the authors satisfy ICMJE criteria for Authorship: A. Made substantial
contributions to conception and design, or acquisition of data, or analysis and
interpretation of data; B. Been involved in drafting the manuscript or revising it
critically for important intellectual content; C. Given final approval of the version
to be published; and D. Agreed to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of any part of the
work are appropriately investigated and resolved. In particular, the authors have
been involved in the following activities: RP: conception and design of the
study; principal investigator; data interpretation; drafting and revising the
manuscript. SL: study coordinator, ethical submissions, analysis and data
interpretation, drafting and revising the manuscript. MD: conception and
design of the study; sub investigator; data interpretation, drafting and revising
the manuscript. RM: design of the study, provision of intellectual input, revising
the manuscript. SP: provision of intellectual input, revising the manuscript. UDG,
RT, RP, GLC, GDC, GT, FM, FN, SP, ER, AG, LD: patients accrual, acquisition of
data, revising the manuscript. PAZ: conception of the study, subinvestigator,
revising the manuscript. El: monitoring and data check, statistical data analysis,
revising the manuscript. CC: conception and design of the study; statistical data
analysis and interpretation; drafting and revising the manuscript. All authors
read and approved the final manuscript.

Ethics approval and consent to participate

The Study was approved by the Ethical Committees of all participating sites
(the names of all of the committees that approved the study are reported in
Additional file 1), and signed informed consent were collected from living
patients according to the Italian Authority for Data Protection (law n. 9,
2013 G.U. n. 302 27th Dec 2013). The authors had permission from all the
institutions to access third-party data.

Consent for publication
Not applicable.

Competing interests

RP has been an advisory board member for Novartis, Roche, Pfizer, and
consultant for Bayer, Sanofi, Ipsen and Astellas.

SL, MD, RM, RT, SPi, RP, GC, GDC, FM, FN, SPa, ER, LD, El, CC have no conflicts
of interest to declare.

UDG has been an advisory board member and consultant for Pierre Fabre.
GT has been an advisory board member for Novartis, Roche, Pfizer, and
consultant Molteni.

PAZ has been an advisory board member for Novartis, Roche, Pfizer, Sanofi,
Janssen, Ipsen and Astellas; consultant for Bayer; speaker at an educational
meeting for Novartis, Pfizer, Sanofi, Janssen, Astellas, and BMS.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Division of Oncology, ASST- Istituti Ospitalieri Cremona, Cremona, ltaly.
“Section of Pathological Anatomy, Polytechnic University of the Marche
Region, School of Medicine, United Hospitals, Ancona, Italy. *Department of
Urogynaecological Oncology, Istituto Nazionale per lo Studio e la Cura dei
Tumori “Fondazione G Pascale”, IRCCS, Naples, Italy. 4Oncologia
Genitourinaria, Istituto Scientifico Romagnolo per lo Studio e la Cura dei
Tumori (IRST) IRCCS, Meldola, Italy. SOncoIogia, Istituti Clinici Maugeri, IRCCS,
Pavia, Italy. ®Oncologia Medica, Istituto Clinico Humanitas Gavazzeni,
Bergamo, Italy. 7Onco\ogia, IRCSS Ospedale San Raffaele, Milan, Italy.
®Dipartimento di Oncologia, Universita Campus Bio-Medico di Roma, Rome,
Italy. “Ospedale Casa Sollievo della Sofferenza, San Giovanni Rotondo, Foggia,
Italy. '°Oncologia, Istituto Europeo di Oncologia, Milan, Italy. ''Oncologia,
Arcispedale Santa Maria Nuova, IRCCS, Reggio Emilia, Italy. '*Department of
Oncology and Hematology, University of Modena and Reggio Emilia,
Modena, Italy. ‘3Onco|ogia, Humanitas Clinical and Research Hospital,
Rozzano, Milan, Italy. "*Oncologia, Azienda Ospedaliera Universitaria Careggi,

Page 9 of 10

Florence, ltaly. "*Ricerca e Innovazione, Azienda Ospedaliero-Universitaria di
Parma, Parma, Italy.

Received: 14 March 2017 Accepted: 30 June 2017
Published online: 19 July 2017

References

1. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2016. CA Cancer J Clin.
2016;66(1):7-30.

2. Medica AIdO. Guidelines of the Italian Association of Medical Oncology
(AIOM). 2015.

3. Prasad SM, Decastro GJ, Steinberg GD. Medscape. Urothelial carcinoma of
the bladder: definition, treatment and future efforts. Nat Rev Urol. 2011;
8(11):631-42.

4. Sternberg CN, Donat SM, Bellmunt J, Millikan RE, Stadler W, De Mulder P,
Sherif A, von der Maase H, Tsukamoto T, Soloway MS. Chemotherapy for
bladder cancer: treatment guidelines for neoadjuvant chemotherapy,
bladder preservation, adjuvant chemotherapy, and metastatic cancer.
Urology 2007,69(1Suppl):62-79.

5. von der Maase H, Hansen SW, Roberts JT, Dogliotti L, Oliver T, Moore MJ,
Bodrogi I, Albers P, Knuth A, Lippert CM, et al. Gemcitabine and cisplatin
versus methotrexate, vinblastine, doxorubicin, and cisplatin in advanced or
metastatic bladder cancer: results of a large, randomized, multinational,
multicenter, phase Il study. J Clin Oncol. 2000;18(17):3068-77.

6. Sternberg CN, Yagoda A, Scher HI, Watson RC, Herr HW, Morse MJ, Sogani
PC, Vaughan ED Jr, Bander N, Weiselberg LR, et al. M-VAC (methotrexate,
vinblastine, doxorubicin and cisplatin) for advanced transitional cell
carcinoma of the urothelium. J Urol. 1988;139(3):461-9.

7. Bellmunt J, Orsola A, Leow JJ, Wiegel T, De Santis M, Horwich A, Group
EGW. Bladder cancer: ESMO Practice Guidelines for diagnosis, treatment and
follow-up. Ann Oncol. 2014;25 (Suppl 3) 3:iii40-48.

8. Garcia JA, Dreicer R. Systemic chemotherapy for advanced bladder cancer:
update and controversies. J Clin Oncol. 2006;24(35):5545-51.

9. laffaioli RV, Milano A, Caponigro F. Therapy of metastatic bladder carcinoma.
Ann Oncol. 2007;18 (Suppl 6) 6:vi153-156.

10.  Bellmunt J, Theodore C, Demkov T, Komyakov B, Sengelov L, Daugaard G, Caty
A, Carles J, Jagiello-Gruszfeld A, Karyakin O, et al. Phase Ill trial of vinflunine plus
best supportive care compared with best supportive care alone after a
platinum-containing regimen in patients with advanced transitional cell
carcinoma of the urothelial tract. J Clin Oncol. 2009;27(27):4454-61.

11. Braguer D, Barret JM, McDaid H, Kruczynski A. Antitumor activity of
vinflunine: effector pathways and potential for synergies. Semin Oncol.
2008;35(3 Suppl 3):513-21.

12, Kruczynski A, Poli M, Dossi R, Chazottes E, Berrichon G, Ricome C, Giavazzi R,
Hill BT, Taraboletti G. Anti-angiogenic, vascular-disrupting and anti-
metastatic activities of vinflunine, the latest vinca alkaloid in clinical
development. Eur J Cancer. 2006/42(16):2821-32.

13. Bellmunt J, Fougeray R, Rosenberg JE, von der Maase H, Schutz FA, Salhi Y,
Culine S, Choueiri TK. Long-term survival results of a randomized phase Il
trial of vinflunine plus best supportive care versus best supportive care
alone in advanced urothelial carcinoma patients after failure of platinum-
based chemotherapy. Ann Oncol. 2013,24(6):1466-72.

14.  Bellmunt J, Choueiri TK, Fougeray R, Schutz FA, Salhi Y, Winquist E, Culine S,
von der Maase H, Vaughn DJ, Rosenberg JE. Prognostic factors in patients
with advanced transitional cell carcinoma of the urothelial tract
experiencing treatment failure with platinum-containing regimens. J Clin
Oncol : Official J Am Soc Clin Oncol. 2010;28(11):1850-5.

15. Sonpavde G, Pond GR, Fougeray R, Choueiri TK, Qu AQ, Vaughn DJ,
Niegisch G, Albers P, James ND, Wong YN, et al. Time from prior
chemotherapy enhances prognostic risk grouping in the second-line setting
of advanced urothelial carcinoma: a retrospective analysis of pooled,
prospective phase 2 trials. Eur Urol. 2013;63(4):717-23.

16. Castellano D, Puente J, de Velasco G, Chirivella |, Lopez-Criado P, Mohedano
N, Fernandez O, Garcia-Carbonero |, Gonzalez MB, Grande E. Safety and
effectiveness of vinflunine in patients with metastatic transitional cell
carcinoma of the urothelial tract after failure of one platinum-based
systemic therapy in clinical practice. BMC Cancer. 2014;14:779.

17.  Facchini G, Della Pepa C, Cavaliere C, Cecere SC, Di Napoli M, D'Aniello C,
Crispo A, lovane G, Maiolino P, Tramontano T, et al. From clinical trials to
the front line: Vinflunine for treatment of urothelial cell carcinoma at the
National Cancer Institute of Naples. Front Pharmacol. 2016;7:110.



Passalacqua et al. BVIC Cancer (2017) 17:493

20.

21.

22.

23.

24.

25.

Holmsten K, Dohn L, Jensen NV, Shah CH, Jaderling F, Pappot H, Ullen A.
Vinflunine treatment in patients with metastatic urothelial cancer: a Nordic
retrospective multicenter analysis. Oncol Lett. 2016;12(2):1293-300.

Medioni J, Di Palma M, Guillot A, Spaeth D, Theodore C. Efficacy and
safety of vinflunine for advanced or metastatic urothelial carcinoma in
routine practice based on the French multi-centre CURVE study. BMC
Cancer. 2016;16(1):217.

Pistamaltzian N, Tzannis K, Pissanidou V, Peroukidis S, Milaki G, Karavasilis V,
Mitsogiannis |, Varkarakis |, Papatsoris A, Dellis A, et al. Treatment of relapsed
urothelial bladder cancer with vinflunine: real-world evidence by the
Hellenic genitourinary cancer group. Anti-Cancer Drugs. 2016;27(1):48-53.
Retz M, de Geeter P, Goebell PJ, Matz U, de Schultz W, Hegele A. Vinflunine
in routine clinical practice for the treatment of advanced or metastatic
urothelial cell carcinoma - data from a prospective, multicenter experience.
BMC Cancer. 2015;15:455.

Palacka P, Mego M, Obertova J, Chovanec M, Sycova-Mila Z, Mardiak J. The
first Slovak experience with second-line vinflunine in advanced urothelial
carcinomas. Klin Onkol. 2014;27(6):429-33.

Donin NM, Lenis AT, Holden S, Drakaki A, Pantuck A, Belldegrun A, Chamie
K. Immunotherapy for the treatment of urothelial carcinoma. J Urol.
2017;197(1):14-22.

Rosenberg JE, Hoffman-Censits J, Powles T, MS v d H, Balar AV, Necchi A,
Dawson N, O'Donnell PH, Balmanoukian A, Loriot Y, et al. Atezolizumab in
patients with locally advanced and metastatic urothelial carcinoma who
have progressed following treatment with platinum-based chemotherapy:
a single-arm, multicentre, phase 2 trial. Lancet. 2016;387(10031):1909-20.
Houede N, Locker G, Lucas C, Parra HS, Basso U, Spaeth D, Tambaro R,
Basterretxea L, Morelli F, Theodore C, et al. Epicure: a European
epidemiological study of patients with an advanced or metastatic
urothelial carcinoma (UC) having progressed to a platinum-based
chemotherapy. BMC Cancer. 2016;16(1):752.

Page 10 of 10

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

* Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolVled Central




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design
	Participants
	Endpoints
	Data sources and measurement
	Study size
	Statistical methods

	Results
	Patient characteristics and clinical history
	Vinflunine administration
	Efficacy criteria
	Safety

	Discussion
	Conclusions
	Additional file
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Sponsored by
	Editorial support
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

