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Objective: to investigate the safety of vinflunine, the rate and duration of its treatment response, progression-free and overall survival rates
in patients receiving this drug in routine clinical practice for first-line chemotherapy (CT) — resistant disseminated transitional cell carcinoma
of the urinary tract.

Materials and methods. This retrospective observational multicenter study included data on 25 patients with verified disseminated transi-
tional cell carcinoma of the urinary tract who took vinflunine for tumor progression after first-line CT performed in 11 Russian clinical centers
in 23 March 2013 to 26 June 2016. The median age of the patients was 60 (44-81) years. Their baseline somatic status was rated as ECOG
Oin 1(4.0 %) patient, ECOG 1in 13 (52.0 %) patients, EGOG 2in 9 (36.0 %), and ECOG 3 in 2 (8.0 %). The most common sites of tumor
foci were bones (n = 14, 56.0 %), lymph nodes of different groups (n = 14; 56.0 %), and lung (n = 9; 36.0 %).

Results. Adverse reactions were recorded in 24 (96.0 %) cases. The most common types of toxicity were asthenia (n = 19; 76.0 %), anemia
(n=18; 72.0 %), neutropenia (n = 13; 52 %), and nausea (n = 12; 48.0 %). Most adverse events were grades I—I1 and well controlled.
There were no deaths due to adverse events. The best treatment response was regarded as partial in 6 (24.0 %) patients; stabilization and
progression were observed in 10 (40.0 %) and 9 (36.0 %) patients, respectively. The median duration of partial response was 5.1 (95 %
confidence interval (CI), 0.6—15.0) months, that of stabilization was 3.4 (95 % CI, 1.2—6.3) months. In all the 25 cases, the median pro-
gression-free and overall survival rates were 3.7 (95 % CI, 2.1-5.3) and 6.5 (95 % CI, 5.2-7.8) months, respectively. The somatic status was
a predictor of overall survival (p < 0.0001).

Conclusion. The efficacy and safety of vinflunine in second-line therapy for first-line CT-resistant disseminated transitional cell carcinoma
of the urinary tract in unselected patients agree with those previously observed in Phase I1I randomized trial.
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tional cell carcinoma of the ureter who received the 1st line
therapy, median progression-free survival (PFS) and over-

Introduction
Transitional cell carcinoma of the ureter is a common

malignant tumor, one of the ten cancers with the highest
morbidity in Russia and Western Europe [1, 2]. Common
types of this tumor are sensitive to chemotherapy (CT). Use
of regimens based on cisplatin, such as gemcitabine and
cisplatin (GC); methotrexate, vinblastine, doxorubicin,
and cisplatin (MVAC); paclitaxel, cisplatin, and gem-
citabine (PCG), allow to achieve an objective response
in 40—70 % of cases [3—5]. However, duration of the re-
sponse is usually short: In patients with metastatic transi-
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all survival (OS) were 8 and 15 months, respectively [6].
In the last 10 years, various drugs in monoregimens and
combinations have been studied for treatment of cisplatin-
resistant tumors. The trials included possibilities of using
paclitaxel [7], protein-bound paclitaxel [8], irinotecan [9],
ixabepilone [10], bortezomib [11], pemetrexed [12], oxali-
platin [13], ifosfamide [14], lapatinib [15], docetaxel [16],
gefitinib [17], sorafenib [18], sunitinib [19], and pazopanib
[20] in this patient category. Among the suggested combi-
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nations, regimens including paclitaxel and gemcitabine
[21], ifosfamide and gemcitabine [22], and carboplatin and
paclitaxel [23] have shown the best results. Nonetheless,
despite the effort, the results were more than modest. The
rate of objective response in the majority of studies was
10—20 % with median PFS between 6 and 9 months [24].
Vinflunine is a novel Vinca alkaloid. It recently has be-
come available in widespread clinical practice in Russia.
The mechanism of action of the drug is based on the dis-
ruption of microtubule polymerization during mitosis and
induction of apoptosis [25]. The main difference of vinfl-
unine from other Vinca alkaloids is its higher affinity to mi-
totic, in comparison to axonal, tubulin. This results in re-
duced neurotoxicity and allows to achieve higher plasma
concentration of the drug [26]. Initially, clinical activity
of vinflunine in advanced transitional cell carcinoma
of the ureter was demonstrated in 2 non-randomized phase
II studies [27, 28]. In these protocols, the response rate was
18 and 15 % with median duration of response 9.1 and
6.0 months, respectively. Median PFS and OS were 3.0 and
6.6 months in one study, and 2.8 and 8.2 months in an-
other. These results motivated initiation of a pilot multina-
tional randomized study comparing vinflunine with the best
maintenance therapy for urothelial transitional cell carci-
noma in patients with progression after cisplatin-based CT
[29]. The trial included 370 patients, and vinflunine showed
statistically insignificant advantage over maintenance ther-
apy: 6.9 and 4.6 months, respectively (risk ratio (RR) 0.88;
95 % confidence interval (CI) 0.69—1.12; p = 0.287). How-
ever, analysis of the factual treatment groups showed statis-
tically significant advantage of vinflunine in respect to OS
(6.9 and 4.3 months, respectively; p = 0.04), as well as re-
sponse rate (16 and 0 %; p = 0.0063), disease control (41.1
and 24.8 %; p = 0.0024), and median PFS (3.0 and 1.5 months;
p = 0.0012). The duration of objective response to vinfl-
unine therapy was 7.4 (95 % CI 4.5—17.0) months. In this
study, long-term survival data for follow up duration above
45 months confirmed advantages in the vinflunine group
compared to the control group (median OS was 6.9 and 4.6
months, respectively) [30]. Based on these results, vinfl-
unine became the first drug approved for use in cisplatin-
resistant advanced transitional cell carcinoma of the ureter.
We performed a retrospective observational multicenter
study to evaluate toxicity, rate and duration of response,
PFS, and OS in patients receiving vinflunine in routine
clinical practice for treatment of advanced transitional cell
carcinoma of the ureter resistant to the 1st line CT.

Materials and methods

The retrospective observational multicenter study in-
cluded data on 25 patients with verified advanced transi-
tional cell carcinoma of the ureter who received vinflunine
due to cancer progression after the 1Ist line CT from
23.03.2013 t0 26.06.2016 at 11 clinical centers in the Rus-
sian Federation. Median age was 60 (44—81) years. Ratio

between men and women was 4:1. The primary tumor was
localized in the bladder in 21 (84.0 %) patients, in the renal
pelvisin 4 (16.0 %) patients. Diagnosis of transitional cell
carcinoma was verified in all 25 (100 %) patients. Before
vinflunine therapy, the primary tumor was fully removed
in 9 (36.0 %) patients, including 3 (12.0 %) patients with
cancer of the renal pelvis; removal of metastases of transi-
tional cell carcinoma was performed in 6 (24.0 %) cases.
In 12 (48.0 %) observations, external beam therapy was
preformed before CT (radical — 5 (20.0 %), adjuvant — 6
(24.0 %), palliative — 1 (4.0 %)).

Before vinflunine, all patients received CT based on
cisplatin (n = 20; 80.0 %), carboplatin (n =4; 16.0 %)), or
paclitaxel (n = 1; 4.0 %). On average, in the 1st line
of treatment, 2 (1—6) therapy courses were completed. Re-
sponse to the 1st line CT was considered partial in 3
(12.0 %) patients; stabilization was observed in 15 (60.0 %)
patients, progression — in 7 (28.0 %) patients. Median du-
ration of tumor control for the 1st line CT (sum of partial
responses and stabilizations) was 7 (3—17) months. In all
patients, radiologically confirmed progression of the dis-
ease was observed after the 1st line therapy.

In 1 (4.0 %) case, vinflunine therapy was indicated for
nonoperative local recurrence of bladder cancer, in 24
(96.0 %) cases it was indicated for metastases. In the ma-
jority (n =20 (80.0 %)) of patients, multiple metastases
were observed. One localization of tumor lesions was diag-
nosed in 5 (20.0 %) patients, more than 1 —in 20 (80.0 %)
patients. The most common were metastases in the bones
(n=14; 56.0 %), different lymph nodes (n = 14; 56.0 %),
and lungs (n = 9; 36.0 %). In 18 (72.0 %) patients, tumor
lesions were measurable. At the time of the start of vinfl-
unine therapy, the ECOG performance status was 0 in 1
4.0 %), 1 —in 13 (52.0 %), 2 —in 9 (36.0 %), 3 —in 2
(8.0 %) patients (Table 1).

All 25 patients received vinflunine therapy. The initial
dose was calculated in accordance with the instructions for
use: 320 mg/m? (n = 6; 24.0 %), 280 mg/m? (n= 13;
52.0 %), or 250 mg/m? (n = 6; 24.0 %). Median number
of therapy cycles was 4 (1-7).

Medical data of the patients were formalized
in the form of electronic tables. Duration of PFS was
the period from the start of vinflunine therapy to the date
of progression registration or patient»s death due to transi-
tional cell carcinoma. Overall survival was calculated from
the start of vinflunine therapy to the date of the last ex-
amination or patient»s death of any cause. Response
to treatment was evaluated by the attending doctor; in case
of existing measurable tumor lesions the Response Evalu-
ation Criteria in Solid Tumors (RECIST) 1.1 were used
[31]. Objective response was any full or partial response;
disease control rate was full, partial responses or disease
stabilization for at least 3 months. Adverse events were any
unfavorable symptoms and diseases, as well as higher inten-
sity of previous symptoms, observed after the start of vinfl-

75

CANCER UROLOGY 3’2016 voL. 12



CANCER UROLOGY 3’2016 voL. 12

Diagnosis and treatment of urinary system tumors. Urinary bladder cancer

unine therapy in patients included in the study. Severity
of adverse events was evaluated using the Common Termi-
nology Criteria for Adverse Events (CTCAE) v. 4.0 [32].

Statistical analysis of the results was performed using
the usual statistical methods and commercially available
software. OS and PFS were calculated using the Kaplan-
Meier estimator, differences in survival were evaluated us-
ing the log-rank test.

Resuits

At the time of completion of the medical data collec-
tion in June of 2016, 21 (84.0 %) patients had completed
vinflunine therapy, 4 (16.0 %) patients were continuing
treatment. In 17 (68.0 %) patients, tumor progression was

Table 1. Characteristic of patients with advanced transitional cell
carcinoma of the ureter receiving vinflunine after progression during
the 1% line of chemotherapy

Number of patients
Characteristic (n=125)
n %

Age, median (min—max), years 60 (44—81)
Sex:

male 20 80.0

female 5 20.0
Location of the primary tumor:

bladder 21 84.0

renal pelvis 4 16.0
Radical removal of the primary tumor 9 36.0
Previous beam therapy 12 48.0
Previous chemotherapy:

based on cisplatin 20 80.0

based on carboplatin 4 16.0

paclitaxel 1 4.0
Number of tumor lesions:

solitary 5 20.0

multiple 20 80.0
Number of locations of tumor lesions:

1 5 20.0

>1 20 80.0
Location of tumor lesions:

bones 14 56.0

lungs 9 36.0

pelvic lymph nodes 8 32.0

retroperitoneal lymph nodes 3 12.0

liver 3 12.0

soft tissues 2 8.0

mediastinal lymph nodes 2 8.0

inguinal lymph nodes 1 4.0

local recurrence 1 4.0
ECOG:

0 1 4.0

1 13 52.0

2 9 36.0

3 2 8.0
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reported; 9 (36.0 %) patients died of transitional cell car-
cinoma. Median vinflunine therapy duration was 2.1 (1—
18) months.

Adverse events were reported in 24 (96.0 %) of 25 cas-
es. The most common types of toxicity were general
(76.0 %), hematological (72.0 %), and gastrointestinal
(48.0 %). Symptoms of general toxicity included asthenia
(n=19;76.0 %), weight loss (n = 4; 16.0 %), edema (n =
2; 8.0 %), and myalgia (n = 2; 8.0 %); hematological toxic-
ity presented as anemia (n = 18; 72.5 %), neutropenia (n =
13; 52.0 %), and thrombocytopenia (n = 8; 32.0 %).
The main adverse events in respect to the gastrointestinal
tract were nausea (n = 12; 48.0 %) and constipation (n =
11; 44.0 %). In most cases, severity of the adverse events
was grade I-II, and they were easily controlled. Grade II1
adverse events were associated with hematological toxicity:
anemia (n = 3; 12.0 %), neutropenia (n = 9; 36.0 %); ad-
ditionally, grade III adverse events included constipation
in 1 patient, pneumonia in 1 patient, and hypertensive cri-
sis in 2 patients. The only grade IV adverse event was ane-
mia in 1 patient (Table 2). There were no deaths due to ad-
verse events associated with vinflunine therapy. Dose
reduction was necessary in 2 (8.0 %) cases, treatment can-
cellation in 1 (4.0 %) patient due to grade IV anemia.

The best response to treatment was partial response in 6
(24.0 %) patients; stabilization was reported in 10 (40.0 %)
patients, progression — in 9 (36.0 %). Disease control (par-
tial response or stabilization) was achieved in 16 (64.0 %)
patients. Among 18 patients with measurable lesions, par-
tial response was observed in 5 (20.0 %), stabilization in 6
(24.0 %), progression in 7 (28.0 %). Median duration
of partial response in 6 patients was 5.1 (95 % CI 0.6—15.0)
months, median duration of stabilization in 10 patients was
3.4 (95 % CI 1.2—6.3) months, median disease control
in 16 patients was 3.7 (95 % CI 0.5—14.7) months.

Median PFS (see Figure a) and OS (see Figure b) of all
25 patients were 3.7 (95 % CI 2.1-5.3) and 6.5 (95 % CI
5.2—7.8) months, respectively. Univariate analysis has
shown a significant correlation between a decrease in me-
dian OS and the initial ECOG status (ECOG 0—1 — not
reached, ECOG 2—-5.3 months, ECOG 3—1.8 months; p <
0.0001) (see Figure ¢). Furthermore, there was a statisti-
cally insignificant decrease in OS in patients with a pri-
mary tumor of the renal pelvis (from 6.4 to 3.8 months; p
= 0.670) and a non-removed primary tumor (from 6.4
to 1.9 months; p = 0.157). We haven»t observed any cor-
relation between OS and the number and localization
of metastases, as well as with the use of cisplatin in the Ist
therapy line (Table 3).

Discussion

The problem of treatment of transitional cell carcino-
ma of the ureter remains unsolved. Modern drug therapy
regimens don»t result in a significant increase in OS in this
patient category. Consequently, the majority of patients
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Table 2. Adverse events associated with vinflunine therapy in patients with advanced transitional cell carcinoma of the ureter receiving vinflunine after

progression during the I*' line of chemotherapy

Total Grade I-11 Grade ITI-1V
Toxicity Adverse event
n % n % n %
Anemia 18 72.0 14 56.0 4 16.0
Hematological Neutropenia 13 52.0 4 16.0 9 36.0
Thrombocytopenia 8 32.0 8 52.0 0 0.0
Laboratory Increased level of pancreatic amylase 1 4.0 1 4.0 0 0.0
Asthenia 19 76.0 19 76.0 0 0.0
Weight loss 4 16.0 4 16.0 0 0.0
General
Edema 2 8.0 2 8.0 0 0.0
Myalgia 2 8.0 2 8.0 0 0.0
Immune Infection 1 4.0 0 0.0 1 4.0
Cardiovascular Arterial hypertension 2 8.0 0 0.0 2 8.0
Constipation 11 44.0 10 40.0 1 4.0
Gastrointestinal
Nausea 12 48.0 12 48.0 0 0.0
a b c
1,04 —I1 Alive without 1,0 4 —I1 Alive 1,0 4
—L progression —— Died of cancer
—— Progression
084 } 038 08 1
E ‘k = # e
4 g ] E
2 064 g 067 —[ 2 08
(0] =3 =}
& A & p < 0,0001
5 © ©
7 044 ¢ 04+ [ 04 4
o o (©)
[)]
o -1 1, alive
e 024 -t 02 I 2, alive
’ ot 021 3, alive
—+— 1, died
—— 2, died
004 00 00 4 3, died

0,000 2,000 4,000 6,000 8,000 10,000 12,000 14,000
Time, months

0,000 2,000 4,000 6,000 8,000 10,000 12,000 14,000
Time, months

0,000 2,000 4,000 6,000 8,000 10,000 12,000 14,000
Time, months

Survival of patients with advanced transitional cell carcinoma of the ureter receiving vinflunine after progression during the Ist line of chemotherapy: a —
progression-free survival; b — overall survival; ¢ — overall survival depending on the initial performance status

with tumor progression doesn»t receive effective treatment
after the 1st line CT.

In our small retrospective study, we have shown that
vinflunine is an effective and satisfyingly tolerable agent for
treatment of transitional cell carcinoma of the ureter pro-
gressed after the 1st line CT. Effectiveness of vinflunine
achieved in an unselected patient population is comparable
to results of a phase I1I randomized study. In our series, rate

of objective response of 24 % was a little higher than the re-
sult of the phase I1I clinical trial (16 %) [29]. Disease con-
trol was also more frequent among our patients (64 %) than
in the registrational study (41 %) [29]. It should be noted,
that results of our series of observations are almost identical
to the results of other retrospective studies. In the study by
D. Castellano et al. (2014), which included 102 unselected
patients receiving vinflunine in the 2"d therapy line for
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Table 3. Survival of patients with advanced transitional cell carcinoma
of the ureter receiving vinflunine after progression during the Ist line
of chemotherapy

Median survival
Group (95 % CI min.— P
max.), months
All patients (PFS) 3.7 (2.1-5.3) —
All patients (OS) 6.5 (5.2—-7.8) —
Patients (OS) in respect to
location of the primary tumor:
6.4 (6.3—6.7)
bladder _ 3.8 (3.6-5.0) 0.670
renal pelvis
presence of the primary tumor: _
not removed ?g E?;_g?; 0.157
fully removed T ’
previous chemotherapy,
based on cisplatin gg Egg:gi; 0.615
not based on cisplatin oA :
solitary tumor 3.8 (0.5-7.2) 0.456
multiple tumors 6.5 (6.3—6.6) :
1 location of tumor lesions 6.4 (4.9-7.8) 0.789
> 1 location of tumor lesions 6.4 (4.7—6.8) :
ECOG
0-1 Not reached
2 53(5-80) <0000l
3 1.8 (0.0—-1.9)

Note. PFS stands for progression-firee survival. OS stands for overall survival

treatment of transitional cell carcinoma of the ureter,
the rates of objective response and disease control were 24.4
and 65.7 %, respectively [33]. In a similar study by
A. Hegele et al. (2013) the rate of objective response in 77
patients was 23.4 % [34]. J. Medioni et al. (2013) also ob-
tained a similar result (22 %) for vinflunine therapy in 134
patients [35]. It is possible that high vinflunine effectiveness
in the wide clinical practice is associated with less scruti-
nous evaluation of the treatment response which was per-
formed in every clinic in accordance to their internal stan-
dards, and there wasn»t a centralized evaluation
of the radiological examination results.

Same as in the study of D. Castellano et al. (2014),
the number of vinflunine therapy courses (4) was higher
in our study [33] that in the pilot trial (3) [29]. Mean num-
ber of treatment courses in the series by J. Medioni et al.
(2013) was even higher: 5 [35]. In our opinion, this fact
emphasizes the favorable safety profile of the drug in un-
selected patients who have a higher incidence of concomi-
tant diseases and worse performance status compared to pa-
tients included in a clinical protocol. Thus, in our series
44 % had ECOG performance status > 1. Even in wide
clinical practice of the Spanish authors, only 8.1 % of pa-
tients had ECOG status 2, and patients with ECOG status
3 didn»t receive treatment [33].
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Vinflunine toxicity profile noted in our study corre-
sponded to the registration data. Despite the high incidence
of all adverse events (96 %), it»s necessary to emphasize
that the majority of them were grade I-II and were easily
controlled. Dose reduction and cancellation of vinflunine
due to toxicity were necessary only in 2 and 1 patients, re-
spectively. The rate of some vinflunine-specific severe ad-
verse events was lower in our study compared to the ran-
domized phase III study, including constipation (4 and
16 %), nausea (0 and 2.8 %), and neutropenia (36 and
50 %) [29]. As expected, our results are similar to the re-
sults of the Spanish retrospective series where these values
were 5.9, 2.0, and 12.8 %, respectively [33].

Median PFS in our patients (3.7 months) is compa-
rable to the results of the phase 111 study (3.0 months) [29].
In other retrospective studies, PFS varied from 3.9 to 4.9
months [33, 35]. OS in our study was almost the same as
in the registrational study (6.5 and 6.9 months, respective-
ly) [29], but lower than in the studies by A. Hegele et al.
(7.7 months) [34], J. Medioni et al. (8.2 months) [35], and
D. Castelllano et al. (10 months) [33]. Supposedly, this re-
sult is associated with a larger number of patients with
lower performance status in our series of observations.

According to the registrational study data, presence
of visceral metastases, low performance status (ECOG >
0), and anemia (hemoglobin < 10 g/1) are unfavorable prog-
nostic factors for OS in patients with cisplatin-resistant
transitional cell carcinoma of the ureter [36]. Small sample
size didn»t allow us to validate this model. However, even
in such a small series of observations, we were able to con-
firm the correlation between the performance status and
OS. Therefore, it’s extremely important to start the 219 line
therapy as soon as possible. Similar data were obtained by
D. Castellano et al. (2014) [33].

Of note are improved treatment results in patients with
previously removed primary tumor and bladder cancer,
even though these observations didn’t reach statistical sig-
nificance. These facts require further research.

Our study has several shortcomings associated with retro-
spective inclusion of patients, absence of clear inclusion criteria,
small sample size, absence of a control group, routine local
evaluation of toxicity and response. Nonetheless, a high per-
centage of patients with visceral metastases and low perfor-
mance status who previously underwent intense treatment,
including combination therapy, accurately reflects the true
structure of patient population with advanced transitional cell
carcinoma of the ureter. Despite all obvious shortcomings of our
study, our results are similar to the results of other retrospective
studies and reproduce in clinical practice vinflunine’s effective-
ness and toxicity data obtained in the registrational study.

Conclusion

This study confirms effectiveness and safety of vinflunine
in the 2"d therapy line of advanced transitional cell carci-
noma of the ureter resistant to the Ist line CT. Results
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of the study are similar to the previously published data re-
ported during a randomized phase III study and in several
large retrospective series of observations. Our study included
medical data of unselected patients and confirmed reproduc-
ibility of the registrational study results in clinical practice.
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