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Relapsed urothelial cancer represents an unmet medical
need. Vinflunine is a third-generation antimicrotubuline
inhibitor and is currently the only approved drug for second-
line treatment across the European Union. We conducted a
retrospective analysis assessing the efficacy and safety of
vinflunine in 71 Greek patients with relapsed urothelial
cancer who were treated between 2005 and 2014. An overall
849% of our patients received vinflunine as second-line
treatment, 77% had a performance status of Eastern
Cooperative Oncology Group scale 0 or 1, and 30% had liver
metastasis at the time of vinflunine administration. A
median of four cycles of vinflunine were administered
(range 1-16). The most common reported adverse events
were constipation, fatigue, and anemia. Median
progression-free survival was 6.2 months (95% confidence
interval: 4.4-8.8) and overall survival was 11.9 months (95%
confidence interval: 7.4-21). Two patients (3%) achieved a
complete remission, seven a partial remission (10%), and 22
(31%) had stable disease according to an intention-to-treat
analysis. Hemoglobin level less than 10 g/dl and Eastern
Cooperative Oncology Group performance status greater
than 1 were independent adverse prognostic factors.

Introduction

Urothelial bladder cancer (UBQ) is the sixth more com-
mon type of cancer in the European Union and is the
cause of 40 000 cancer-related deaths every year [1]. Most
deaths are attributed to muscle-invasive disease, which is
curable in about 50% of cases after cystectomy, but cure
is exceptional in stage IV disease. Chemotherapy is the
mainstay of therapy for patients with advanced or
relapsed disease [2]. Cisplatin-containing regimens

This is an open-access article distributed under the terms of the Creative
Commons Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-NC-
ND), where it is permissible to download and share the work provided it is properly
cited. The work cannot be changed in any way or used commercially.

0959-4973 Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.

Stratification according to the Bellmunt risk model was also
associated with progression-free survival and overall
survival in our population. Vinflunine appears to be a safe
and effective treatment modality for relapsed urothelial
cancer. More effective therapies and more accurate
prognostic algorithms should be sought. Anti-Cancer
Drugs 27:48-53 Copyright © 2015 Wolters Kluwer

Health, Inc. All rights reserved.
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represent the standard of care for the first-line treatment,
with response rates as high as 60%. Unfortunately, the
duration of response is short, and the median survival is
12-14 months [2—4]. Optimal therapy of relapses after
first-line treatment remains an unmet medical need.
Although several agents and regimes have been studied
so far in second line [5-9], results have been generally
disappointing. Patients who relapse after cisplatin-
containing chemotherapy rapidly progress and die of
their disease irrespective of the treatment utilized, with a
median overall survival (OS) usually below 10 months.
The use of modern targeted therapies has not changed
the limited efficacy pattern of the treatment of relapsed
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disease [10,11]. Understandably, no agents have been
approved for this indication until recently.

Vinflunine is a third-generation antimicrotubuline agent
of the vinca alkaloid class, with well-established activity
against urothelial cancer [12,13]. In a randomized study, a
prolongation of OS was shown in eligible patients [14].
On the basis of these results, vinflunine was granted
approval across the European Union as a second-line
treatment, after the failure of platinum-containing com-
bination chemotherapy regimens [15]. To date, vin-
flunine remains the only approved drug in this setting.
Nevertheless, its efficacy outside the context of clinical
trials has been reported only by a few investigators fol-
lowing its approval [16-19]. In this retrospective analysis,
the efficacy and safety of vinflunine in advanced uro-
thelial cancer among Greek patients were assessed.

Patients and methods

Patients with advanced or recurrent UBC, treated with
vinflunine for disease progression after previous platinum-
based chemotherapy, were included in this analysis. Prior
chemotherapy could have been used as adjuvant or neoad-
juvant treatment provided that it had been completed
within the last 6 months preceding the administration of
vinflunine. Data from medical files were obtained from
seven oncology centers across Greece, representative of all
types of institutions (cancer centers, university, NHS, or
private hospitals) for this retrospective analysis. Patients had
consented to the use of their data for research purposes. Age,
sex, time since initial disease presentation, initial treatment
modality/ies, the use of adjuvant or neoadjuvant therapy,
previous lines of therapy, starting of vinflunine dose, the
type and duration of response to vinflunine treatment, and
adverse events related to vinflunine administration were
assessed. Hemoglobin levels (< or > 10 g/dl), liver involve-
ment, and Eastern Cooperative Oncology Group (ECOG)
performance status (PS) were also considered as factors for
stratification to risk groups, according to Bellmunt e a/. [20].
Toxicity and tumor responses were evaluated by treating
physicians. Adverse events were reported according to
National Cancer Institute’s Common Terminology Ciriteria
for Adverse Events (CTCAE; v4.0).

Data collection and statistical analysis

Data were entered anonymously into a common data
sheet to ensure homogeneity of data entry. Checks of the
data for consistency, missing values, errors during trans-
mission, and for data out of range were made by two
authors (K.'T. and A.B.). Regular visits to participating
centers were not made, but queries were resolved by
communicating with the respective centers.

Medians (range) and means (SD) were used for asym-
metrical and normal distributions, respectively, simple
tabulations for quality characteristics, and the y*-test for
variable correlations. Survival analysis was carried out
using Kaplan—-Meier estimators with long-rank tests. Cox
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proportional hazard regression was used for univariate
and multivariate analysis to obtain hazard ratio and their
95% confidence intervals (95% ClIs). Progression-free
survival (PFS) and OS were calculated for the time of
vinflunine initiation, whereas time to progression (T'TP)
was calculated from the end of first-line chemotherapy
until the initiation of vinflunine. All statistical analyses
were performed using STATA/SE 11.2 software
(Copyright 1985-2009; StataCorp LP, College Station,
Texas, USA).

Results

Patient characteristics

Seventy-one patients (65 men and six women) were
treated with vinflunine between July 2005 and July 2014.
"The first three patients had been included in the pivotal
randomized trial [14], whereas all remaining patients
received vinflunine after its approval in Greece. Baseline
patient characteristics are listed in Table 1. Vinflunine
was given as second-line treatment in 60 cases (84%), as
third line in nine cases (13%), and after adjuvant che-
motherapy (first line for advanced disease) in two cases
(3%). The combinations of carboplatin/gemcitabine and
cisplatin/gemcitabine were the most preferred treatments
in previous lines of therapy. An overall 28% of patients
had achieved an objective response with previous che-
motherapy. Mean TTP after completion of first-line
chemotherapy was 3.3 months (range 0-42 months),
with 25% of patients having achieved a T'TP of more
than 6 months. Only 17 patients received subsequent
chemotherapy after cessation of vinflunine.

At the time of vinflunine initiation most patients (77%)
had a PS of ECOG scale 0 or 1. The most common site of
metastasis was pelvic or para-aortal lymph nodes (44%),
with 62% of patients having more than one metastatic
site, whereas liver metastases were present in 30% of the
included patients. The majority of the patients (74%) had
onc or two Bellmunt risk factors at the beginning of
vinflunine administration.

Vinflunine administration and tolerance

Vinflunine had been administered according to the
manufacturer’s instructions [15]. Starting dose was
320 mg/m* except for 17 patients, who were started at
280 mg/m®. At the time of analysis six patients were still
on treatment with vinflunine. The median number of
vinflunine cycles administered was 4 (range: 1-16). Data
regarding toxicity were available for 49 patients. The
most frequently reported toxicities are shown in Table 2.
The most common hematologic toxicity was anemia
(44%), whereas the most common grade III/IV hemato-
logic toxicity was neutropenia (16%). Of the non-
hematologic adverse events, the most commonly
reported were constipation (65%) and fatigue (67%),
with incidence of grade III or more in 12 and 16% of
the patients, respectively. In addition, there were two
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Table 2 Worst toxicities reported for 49 patients treated with
vinflunine for relapsed urothelial cancer

Table 1 Baseline characteristics of 71 patients treated with
vinflunine for relapsed urothelial bladder cancer
Characteristics n (%)
Age [mean (SD)] 66.8 (8.4)
Total 71 (100)
Sex
Male 65 (92)
Female 6 (8)
Prior cystectomy
Yes 43 (61)
No 28 (39)
Prior radiation (pelvic)
Yes 12 (17)
No 59 (83)
Prior adjuvant/neoadjuvant chemotherapy
Yes 19 (27)
No 50 (70)
Missing 2 (3)
Prior chemotherapy for advanced disease
Prior lines
0 2 (3)
1 60 (84)
2 9 (13)
Prior chemotherapy regimens?®
MVAC 5 (7)
DD MVAC 2 (3)
GC 23 (32)
DD GC 3(4)
CaG 40 (56)
MCAVI 3(4)
Other 2 (3)
Outcome of previous therapy
Objective response
CR 2(3)
PR 18 (25)
SD 26 (37)
PD 21 (29)
NE/unknown 4 (6)
Time to progression
Median 3.3
> 6 months 18 (26)
<6months 51 (74)
ECOG PS
0 17 (24)
1 38 (63)
2 14 (20)
3 2 (3)
Hb (mg/dl)
>10 55 (78)
<10 16 (22)
Metastatic sites®
Local 17 (24)
Lymph nodes 31 (44)
Liver 21 (30)
Lung 30 (42)
Bone 18 (25)
Other 5(7)
Number of disease sites
1 27 (38)
2 26 (37)
3 16 (23)
4 1(1)
5 1
Bellmunt risk factors
0 13 (18)
1 31 (44)
2 21 (30)
3 6 (8)

#Not mutually exclusive.

CaG, carboplatin, gemcitabine; CR, complete remission; DD, dose dense; ECOG
PS, Eastern Cooperative Oncology Group performance status; GC, gemcitabine,
cisplatin; Hb, hemoglobin; MCAVI, methotrexate, carboplatin, vinblastine; MVAC,
methotrexate, vinblastine, doxorubicin, cisplatin; NE, non-evaluable; PD, pro-
gressive disease; PR, partial remission; SD, stable disease.

Grade [N (%)]

Toxicity 0 1 2 3 4
Neutropenia 32 (65) 8 (17) 1(2) 3 (6) 5 (10)
Thrombocytopenia 42 (86) 5 (10) 1(2) 1(2) 0 (0)
Anemia 27 (56) 10 (20) 10 (20) 2 (4) 0 (0)
Constipation 17 (35) 8 (16) 18 (37) 5 (10) 1(2)
Diarrhea 46 (94) 1(2) 2 (4) 0 (0) 0 (0)
Neurotoxicity 29 (59) 6 (12) 14 (29) 0 (0) 0 (0)
Nausea and vomiting 26 (53) 14 (29) 6 (12 3 (6) 0 (0)
Fatigue 16 (33) 7 (14) 18 (37) 8 (16) 0 (0)
Renal 40 (82) 7 (14) 2 (4) 0(0) 0(0)
Cardiac 44 (90) 0 (0) 0 (0) 5 (10) 0 (0)

episodes of neutropenic fever and two major thrombotic
events (one deep venous thrombosis and one pulmonary
embolism). Treatment was discontinued because of the
following toxicities in five cases: pulmonary embolism,
ileus, fatigue grade III, repeated episodes of constipation
grade II, and a combination of constipation, fatigue, and
neurotoxicity, all of grade II. There was no report of
toxicity-related death.

Efficacy results

Data regarding response to vinflunine were available for 55
patients: two patients (3%) achieved a complete remission,
seven a partial remission (12%), 22 had stable disease
(41%), and 24 patients (44%) had progressive disease.
According to an intention-to-treat analysis (nonevaluable
patients were considered as having experienced progres-
sion) these percentages were modified a follows: 3, 10, 31,
and 54%. Patients who had achieved an objective response
during previous chemotherapy had a higher probability of
achieving a response with vinflunine (33 vs. 9%, P=0.052).
This trend was stronger in the intention-to-treat analysis
(30 vs. 6%, P=0.017).

Four patients were lost to follow-up after initiation of
vinflunine and were not included in the survival analysis.
Of the 67 evaluable patients 35 were alive and 32 had
died at the time of analysis. After a median follow-up
time of 11.8 months (95% CI: 6.9-19.4), median PFS was
6.2 months (95% CI: 4.4-8.8) and OS was 11.9 months
(95% CI: 7.4-21) (Fig. 1). Neither TTP from the end of
the previous therapy nor response to previous therapy
was correlated with PFS or OS. Similarly, no statistical
association was found with sex, age, history of prior
cystectomy, or previous pelvic irradiation, the adminis-
tration of adjuvant or necoadjuvant chemotherapy, the
number of previous lines of chemotherapy or the regi-
mens used, as well as the administration of further ther-
apy after vinflunine.

ECOG PS, hemoglobin level, and liver involvement
were found to be associated with OS on the univariate
analysis (Table 3). In contrast, metastases in other sites
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had no prognostic value. Hemoglobin level and ECOG
PS retained their significance in multivariate analysis
(Table 3). Stratification according to Bellmunt risk factors
was significantly associated with PFS and OS (Fig. 2).

Discussion

There is relatively scarce information regarding the effi-
cacy and tolerability of vinflunine (Table 4, [13,14,16-19,
21]), especially outside the context of a clinical trial. This
report contributes real-world data from a Greek cohort
who mainly received vinflunine after its approval in
Greece and we believe that it adds useful information to
recent similar reports from other European countries
[16-19]. Our study has all the limitations of a retro-
spective analysis: no control group, no central evaluation
of efficacy (and hence PFS), possible inhomogeneity
in dose modifications and toxicity assessment, and

Table 3 Univariate and multivariate analysis for overall survival
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introduction of several biases. However, in contrast to the
reported clinical studies, patients with ECOG PS of more
than 1 were included in our study (23 vs. 0% in the
pivotal trial), prior cisplatin and carboplatin were equally
distributed (in contrast to the 70% of cisplatin-pretreated
patients in the pivotal trial), and there was no restriction
in the number of previous lines of therapy. We therefore
believe that we depict a situation close enough to
everyday clinical practice.

Median T'TP from the end of first-line chemotherapy was
around 3 months and only a quarter of patients experi-
enced a T'TP over 6 months. In addition, only 13% of our
patients received vinflunine in third line and fewer than
30% received chemotherapy following completion of
vinflunine. These results are in concert with data from
France [17] and highlight two major limitations in our
current therapeutic approaches for advanced bladder
cancer: lack of sustained disease control by first-line
therapy, lack of effective options for relapsed disease,
and rapid deterioration of patients with advanced
bladder cancer after failure of first-line chemotherapy.
Overcoming such limitations could probably lead to con-
siderable improvement in the prognosis of these patients.

Our experience appears similar to that of other European
colleagues regarding the satisfactory tolerability of vin-
flunine in this setting. Only five patients discontinued
treatment because of drug-related complications. The
incidence of febrile neutropenia is similar to that of the
pivotal trial (4 vs. 6%), without any reported death
attributed to vinflunine in our study. The response rate
was also similar to those of other studies. Nevertheless,
the median OS of 11.9 months and the median PFS of
6.2 months are longer than expected from the pivotal trial
(6.9 and 3.0 months, respectively) [14] and other similar
studies [13,16-19,21]. More specifically, studies from
the USA, Spain, France, Germany, and Slovakia have

Multivariate
N (%) Median 95% CI Log rank HR 95% CI P
ECOG PS 0.002 0.006
0+1 52 (78) 17.6 7.7-21.6 3.32 1.41-7.80
1+2 15 (22) 45 1.9-11.9
Hb 0.011
>10 52 (78) 17.3 7.7-21.6 2.99 1.28-6.95
<10 15 (22) 4.2 2.1-176
Number of metastatic sites
1 25 (37) 21.6 6.2-NE
>2 42 (63) 9.8 4.7-176
Liver metastases 0.085
No 46 (69) 17.6 7.7-21.6
Yes 21 (31) 6.2 2.7-NE
Bellmunt <0.001
0 13 (19) 20.5 4.4-NE
1 28 (42) 17.3 7.7-NE
2 20 (30) 7.4 3.1-176
3 6 (9) 2.4 0.8-NE

Cl, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status; Hb, hemoglobin; HR, hazard ratio; NE, non-evaluable.
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Fig. 2
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Table 4 Current data regarding vinflunine in relapsed urothelial cancer
References n PS (%) Anaemia (%) Liver M (%) TTP RR (%) PFS oS
Bellmunt et al. [14] 253 0 (28) 15 < 6 months, 82% 8.6 3.0 6.9
1(72)
Palacka et al. [19] 16 0 (75) 25 44 13 2.3 5.2
1 (25)
Vaughn et al. [13] 151 0,1 (100) 50 < 6 months, 77% 14.6 2.8 8.2
Culine et al. [21] 51 0,1 (98) 32 < 3 months, 38% 18 3.0 6.6
Castellano et al. [16] 102 0 (31) 17 24 3.9 10
1 (61)
Medioni et al. [17] 134 0 (25) 24 28 < 6 months, 84% 22 4.2 8.2
1 (47)
Hegele et al. [18] 21 19 4.4 6.2
This study 71 0 (24) 22 30 <6 months, 74% 15 6.2 11.9
1 (53)

M, metastases; OS, overall survival, PFS, progression-free survival, PS, performance status; RR, response rate, TTP, time to progression.

reported median OS ranging from 5.2 to 10 months and
median PFS from 2.3 to 4.4 months. The reason for this
discrepancy is not entirely clear but it could be, at least
up to a point, attributed to differences in clinical char-
acteristics with prognostic significance among the popu-
lations of these studies. Recently, Bellmunt er @/. [20]
proposed a model with four risk categories based on the
presence of three risk factors — namely, ECOG PS greater
than 1, liver involvement, and hemoglobin less than 10 g/
dl. This model has been validated in patients treated
with second-line paclitaxel/gemcitabine [22]. Our study
also confirms the prognostic significance of these factors
and the validity of this risk stratification model. Patients
with all three risk factors do not benefit from vinflunine,
as their median OS has been consistently below 3 months
in our analysis as well as in those of Bellmunt ez a/. [20]
and Niegisch ¢z /. [22]. Differences in the distribution of
the prognostic factors included in this model might
account for the wvariable outcomes across different
studies. For example, liver metastases occurred less

frequently in our population and this could account for
the better survival in our cohort. Nevertheless, according
to this model, the expected OS based on the percentage
of our patients with 0 and 2 risk factors is 6 months,
whereas the median OS for our patients with 0 or 1 risk
factor is numerically longer than that reported by
Bellmunt ¢z 4/. [20]. A similar discrepancy was described
by the German investigators who reported shorter
respective median OS compared with those of Bellmunt
and colleagues [22]. It is possible that factors not inclu-
ded in the model may be of significance. The importance
of the platinum-free interval has been previously pro-
posed [22]: the percentage of our patients with a
platinum-free interval less than 6 months is lower than
that reported in two previous studies. In addition,
reduction of the sum of the long-axis diameter by 10% or
more has been suggested as another important prognostic
factor [23]. Such data were not available in our analysis. It
is therefore plausible that factors not included in the risk
model may be of significance and could add to the



accuracy of this prognostic tool. In this context, the
identification of molecular factors predicting response (or
resistance) to vinflunine, alone or in combination with
molecular factors [24], might lead to the selection of
patients likely to benefit from this therapy. Indeed, bcl-2
has been implicated in the development of resistance to
vinflunine [25]. Other factors, such as b-tubulin III,
which have been shown to be of prognostic significance
in patients not treated with vinflunine [26], may be
relevant for this agent, taking into consideration its
mechanism of action.

Our study represents the first experience with vinflunine
in Greek patients in daily clinical practice. Vinflunine
appears to be a safe and useful agent for good prognosis
patients with metastatic UBC who fail platinum-based,
first-line chemotherapy. The prognosis of these patients,
however, remains poor. Efforts to further refine the
prognostic models in this setting and to develop more
active therapies should continue.
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