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Abstract:

Introduction:

Metastatic Urothelial Cancer (UC) has a reported survival from platinum based chemotherapy of 15 months. Second line
chemotherapy is considered relatively ineffective. Recently, new immuno-oncology drugs have been introduced.

Objectives:

Aim of this study was to analyze the survival by regimen and metastatic sites of second line treatment for UC.

Methods:

We analysed 70 patient receiving second line therapy between January 2010 and December 2016 at Heidelberg University Hospital.
Median age was 60.9 years, male to female distribution was 74,3% to 25,7%. Regimens used were vinflunine (n=40, 57,1%) taxane
based (n=20, 28,6%) and immunotherapy (n=9, 12,9%).

Results:

Median overall survival (OS) from first line therapy over all lines was 28,0 months. Median OS from second line was 14,7 months
(95% CI, 11,4-18,0). No significant differences between regimens could be detected. OS of patients with lymphonodal only
involvement (n=16, 22,5%) was 35.5 months (95% CI 0.0-73.9), OS with visceral metastases excluding liver was 14.7 months (95%
CI 9.8-19.6) .and OS with any liver involvement was 9.4 months (95% CI 0.0-20.9).

Conclusion:

Second line therapy for UC of selected patients leads to a prolonged survival compared to historical data. The choice of regimen
appears not to influence OS. Lymphnodal only involvement is associated with the best prognosis.

Keywords: Urothelial cancer, Second line therapy, Vinflunine, Taxane, Immuno-oncology, Lymphonadal.

1. INTRODUCTION

Urothelial carcinomas are neoplasms of the urinary tract that arise in the bladder and, less commonly, in the renal
pelvis, the ureter and the urethra. In the western world, transitional carcinoma is the predominant histologic subtype and
accounts for approximately 90% of all cases. It is the 9th most common cancer worldwide with approximately 430,000
new cases per year [1],leading to 165,000 annual deaths in Europe [2]. While urothelial carcinoma is very rare before
the age of 40, incident rates increase with age and lead to a median age at diagnosis of 74 for men and 76 for women.
For early disease, there is a curative approach including surgery and adjuvant chemotherapies. However, approximately
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25% of patients initially present with metastatic disease and up to 50%develop them after cystectomy [3]. Hence,
systemic palliative treatment is needed for many patients. With the most active, cisplatin-based treatment regimens, the
median Overall Survival (OS) is reported with 15 months [4, 5]. Data concerning the efficacy of second-line
chemotherapies are scarce, and only one phase III trial including 370 patients showed superiority of vinflunine over best
supportive care (BSC)(6.9 versus 4.6 months).However, this trial did not reach statistical significance. Imbalances in
prognostic factors between the treatment arms have led to controversial discussion of these results [6] Based on these
results vinflunine is approved in Europe but not in the US [7]. Smaller phase II trial suggest some, though limited
activity for single agent treatment with cytotoxic substances such as pemetrexed, taxanes [8 - 11] or oxaliplatin [12].
Recently, oncologic treatment options have widened substantially with the new field of Immune-Oncology (I10) also
called immune-checkpoint inihibitors such as ipilimumab, pembrolizumab, nivolumab and atezolizumab, and those
agents have shown promising activity in urothelial carcinoma [13 - 15]. Atezolizumab, a Programmed cell Death
Ligand-1 (PDL-1) antibody and the Programmed cell Death 1 (PD-1) antibodies nivolumab and pembrolizumab were
approved for treatment of patients refractory to platinum containing chemotherapy.

In our study, we retrospectively analyzed the outcome of second-line systemic treatment in patients with metastastic
urothelial carcinoma with the aim of assessing overall survival from second line according to chosen regimen and
survival across all lines. We further investigated the oncological outcomes according to metastatic sites involved.
Lastly, we analyzed toxicities according to CTC criteria.

2. PATIENTS AND METHODS

We retrospectively analyzed patients who started palliative systemic treatment for Advanced Urothelial Carinoma
(AUC) at our institution between January 2010 and December 2016. The data were obtained from the National Center
for Tumor Diseases (Nationales Centrum fiir Tumorerkrankungen, NCT) Clinical Cancer Registry, a prospectively
maintained database. The project was approved by the Heidelberg Ethics Committee (EKHD 0115). All patients had
uniformly received a standard first-line therapy with either gemcitabin/cisplatin or Carboplatin for patients who weren't
eligible for cisplatin, gemcitabin mono or a platin and taxan combination. Inclusion criteria for this analysis were the
histological confirmation of urothelial carcinoma, metastatic or locally advanced, incurable disease and the start of a
taxane, vinflunine or Immuno-oncology based second-line therapy regimen. The observation period for each patient
started with initiation of second-line systemic treatment. The follow-up period for this analysis ended on 1st December
2016. Baseline patient characteristics were summarized using descriptive analysis.

2.1. Assessment

Clinical data were routinely collected and documented by the attending oncologists and medical staff via an
electronic medical record. Information included Eastern Cooperative Oncology Group Performance Status (ECOG PS),
start and stop date of systemic treatment, toxicities and consecutive dosage reductions of treatment, reasons for
treatment interruptions, response to therapy, date of progression, and date of death. Side effects were registered
according to the U.S. National Cancer Institute’s Common Terminology Criteria for Adverse Events (CTCAE).
Treatment was continued until clinically relevant or Response Evaluation Criteria in Solid Tumors (RECIST)-based
radiographic progression, death, or intolerable toxicity occurred. Response was assessed by computed tomography or
magnetic resonance imaging scans obtained according to the RECIST v1.1 criteria.

2.2. Statistical Analysis

Baseline patient characteristics were summarized using descriptive analysis. Overall Survival (OS) was calculated
by Kaplan-Meier estimates. Log rank tests (Mantel-Cox) were used to compare OS across those groups; further tests
were performed for subgroups according to different regimens and different metastatic sites. p values of <.05 were
considered significant. OS was calculated from the date of start of systemic treatment to the date of death or date of last
follow-up (censored patients). Statistical analyses were conducted using the SPSS v21 software.

3. RESULTS

Of 841 patients with UC treated between January 2010 and December 2016 at the Urothelial Cancer Center of the
NCT in Heidelberg 146 received first line treatment and of these 70 patients received a further second-line treatment.
and were considered for this analysis. Of those 70 patients 24 patients received an additional third-line. Patient
characteristics and therapies are summarized in Table 1.
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Table 1. Patient characteristics and therapies.

Patient Characteristics Diagnosis 1st line 2nd line
No. of patients 70 70 70
Age, years, median (range) 59,1 59,2 60,9
(19-83) (19-83) (19-83)
<65 (%) 46 65,7 46 65,7 44 62,9
>65 (%) 24343 24343 27637,1
Gender, M/F ratio 52/18 52/18 52/18
ECOG (0-1)/(2-3) 70/0 70/0 61/9
Metastatic disease 41 65 70
Metastatic Site
LYM only (%) 24 (34,3) 27 (38,6) 16 (22,9)
HEP (%) 5(7,1) 10 (14,3) 21 (30)
Visceral other than HEP (%) 7 (10) 28 (40) 33 (47,1)
Treatment discontinuation due to toxicity 2 4

Abbreviations: ECOG 1/4 Eastern Cooperative Oncology Group; LYM lymphatic; HEP hepatic
3.1. Patient Demographics

Median age at the start of second-line treatment was 60,9 years, age distribution was 52 males (74,3%) and 18
females (25,7%). Overall patients presented in good condition measured by ECOG performance score at the beginning
of second-line treatment. ECOG 0-1 performance scores were predominant in all second-line regimes' patients (n=18,
90,0% in taxane arm; n=33, 82,5% in vinflunine arm and n=9, 100,0% in Immuno arm) (Table 1). Distribution of the
metastatic site at start of second-line treatment was visceral other than hepatic metastases n=33 (47.1%), any hepatic
metastases n= 21 (30%) and lymphonadal involvement only n=16 (22,9%) (Table 1). All detailed 2nd-line patient
demographic information can be found in Table 2.

3.2. Chemotherapy and Toxicities

The majority of patients received vinflunine as a second-line therapy (n=40, 57,1%). Other second-line therapies
included a taxane based regime (n=20, 28,6%) or Immunotherapy (N=9, 12,9%) (Table 2). In third-line patients
received a platin based regime (n=8, 33,3%), a taxane based regime (n=7, 29,2%), vinflunine (n=5, 20,8%) or immuno-
oncology (n=4, 16,7%) (Table 2). Overall, treatments were well tolerated. Only 4 cases of treatment discontinuation due
to toxicity were reported in second-line which occurred in two cases of taxane based (hematological failure, renal
failure) and two cases of vinflunine based therapy (overall performance aggravation, hypertensive lapse). The main
reason for drug discontinuation was progressive disease in 32 (45,7%) patients in the second line and 13 (54,2%) in the
third line; and death in 8 patients in the second line (11.4%) and 2 (8,3%) in the third line. Adverse events measured by
CTC (Common Toxicity Criteria) score were mainly lower (CTC 1-2) hematological (n=29, 41,4%), pain- (n=23, 32,9)
or nausea-related (n=17, 24,3%) and could be found in all second-line regimes. There were four cases of grade III and
two cases of grade IV hematological toxicity in taxane based regimes; and also one case of grade IV in vinflunine
treated patients. Additional two cases of grade III diarrhea as well as two cases of grade III nausea were reported in
immunotherapy treatments.

Table 2. Characteristics of second line treatment and adverse events.

Characteristics Taxane Vinflunine 10 Gem/Platin Total

No. of patients (%) 20 28,6 40 57,1 9129 11,4 70

OS median + SD' 18,6 +3,0 12,3+£0,2 14,5+4,0 14,7+2,1

(month)

ECOG 0-1/2-3 18/2 (90/10)| 33/7 (82,5/17,5) | 9/0 (100/0) | 1/0 (100/0) | 61/9 (87,1/12,9)

(%)

Age group 1/2 (%) 14/6 (70/30)]25/15 (62,5/37,5)|5/4 (55,6/44,4) 0/1 44/26 (62,9/37,1)
(0/100)

Alive/deceased (%) 12/8 (60/40)[ 24/16 (60/40) |(5/4 (55,5/44,4) 0/1 41/29 (58,6/41,4)

Received 3rd line (%) 7 (35) 14 (35) 3(33,3) 0(0) 24 (34,3)

Metastatic Site

LYM only (%) 7 (35) 7(17,5) 2(22,2) 0 16
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(Table 2) contd.....

Characteristics Taxane Vinflunine 10 Gem/Platin Total
HEP (%) 5(25) 11(27,5) 5(55,5) 0 21
Visceral other than HEP (%) 8 (40) 22 (55) 2(22,2) 1 33
Best remission

CR 1 0 0 0

PR 3 3 0 0 6
SD? 4 4 3 0 11
PD 4 23 5 0 32
N/A 8 10 2 1 20
No. of adverse events, all grades (CTC 3-4)

Hematological 11 (6) 12 (1) 5(0) 1(0) 29 (7)
Nausea 3(0) 8 (0) 5(2) 1(0) 17 (0)
Vomiting 1(0) 2 (0) 1(0) 1(0) 5(0)
Diarrhea 1 (0) 1(0) 3(2) 0 5(2)
Pain 5(1) 14 (3) 3(0) 1(0) 23 (4)
PNP 4(0) 1(0) 2(0) 0 7(0)
Treatment discontinuation due to toxicity 2 2 0 0 4

Abbreviations: I0 Immuno Oncology; Gem/Platin Gemctiabin/Platin; OS overall survival; ECOG 1/4 Eastern Cooperative Oncology Group; SD'
standard deviation; CR complete remission; PR part remission; SD” stable disease; PD progressive disease; CTC Common Toxicity Criteria; PNP
polyneuropathy

3.3. Survival Analysis

Overall Survival (OS) from the start of first line was 28,0 months (95% confidence interval (CI), 17,5-38,5). (Fig.
1A, 1B) Median OS from the time of 2nd-line initiation was 14,7 months (95% CI, 11,4-18,0) (Fig. 2A), taxane based
regimes presented with an OS of 18,6 months (95% CI, 12,7-24,5); vinflunine based regimes with an OS of 12,3
months (95% CI, 12,0-12,7) and immuno-oncology with an OS of 14,5 months (95% CI, 6,5-22,4) and no statistically
significant differences (Fig. 2B). Best response achieved in second-line was Complete Remission (CR) in 1 case of
taxane (1,4%), partial remission (PR) in 8,6% (3 in taxane and 3 in vinflunine) and Stable Disease (SD) in 11,4% (2 in
taxane, 3 in vinflunine and 3 in immunotherapy) of patients. vinflunine (Table 1) Differences in survival could be
observed depending on metastatic organ involvement. . While the median OS for patients with lymphonodal metastases
only was 35,6 months (95% CI, 0,0-73,9), patients with hepatic metastases had a median OS of 9,4 months (95% CI,
0,0-20,9) and patients with visceral metastases other than hepatic had a median OS of 14,7 months (95% CI, 9,8-19,6).
The difference between lymphonodal only and hepatic metastases was significant (p=0,025) as well as the difference
between hepatic and visceral other than hepatic metastases (p=0,035) (Fig. 2B).
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Fig. (1). Kaplan Meier curves for overall survival of all patients from first line treatment (A) and from second line treatment (B).
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Fig. (2). Kaplan Meier curves for overall survival in second line according to treatment regimen (A) and according to metastatic
spread (B).

4. DISCUSSION

Though UC is considered a chemo-sensitive disease literally all patients finally progress or relapse and die from the
disease. As with all tumor diseases the most benefit can be achieved in first line treatment. Here, gemcitabine and
cisplatin have largely replaced the more toxic combination of MVAC [16]. However, many patients are no candidates
for cisplatin due to reduced renal function. For those patients carboplatin remains an option, although being less
efficacious than cisplatin. As for second line after becoming refractory to platinum agents the evidence of clinical
activity is low. Currently only vinflunine is approved for second in Europe but not in the U.S. due to a phase III trial
that failed to reach statistical significance [7]. Further substances like taxenes and oxaliplatin have shown activity but
only in small phase II trials [9, 10] and small retrospective series [17] Promising new agents are the anti-PD1 directed
antibodies that showed significant activity in early trials. Lately, the first randomized phase III trial comparing anti-PD1
therapy against conventional chemotherapy has been presented and shows a statistically significant survival benefit
[15]. The data presented in this study reflect the current praxis in second line. Most patients received vinflunine, the
second largest group a taxane based regimen, while relatively few patients already were treated with anti-PD1 directed
therapy, either within a clinical trial or following the approval of atezolizumab. For our patients we found a median
survival of 14 months, which is much better than those reported in prospective trials and likely reflects a center effect of
patient selection. In accordance with this we found mostly patients with favorable clinical performance to have received
a second line therapy. It is well known that performance is the strongest predictor of OS for UC patients [18]. For the
type of therapy chosen we could not detect any differences between vinflunine, taxanes or anti-PD1 immuno-oncology.
As for immuno-oncology, the cohort is too small to detect differences to chemotherapy. However, non-inferiorty to
chemotherapy is observed in this cohort, presumably with lower toxicity as reported by current trials [15]. As for
chemotherapy these data appear to confirm the efficacy of a taxane based regimen compared to vinflunine without any
superiority of either choice. When we analyzed the pattern of metastatic sites, lymphonodal metastatic spread only
defined the best prognostic group as previously reported [19] compared to visceral spread, particularly hepatic spread
showing the worst prognosis. Very few of our patients received a further 3" line and its use was balanced between
different treatment groups, thus its influence on OS is limited. The overall toxicities were generally moderate (all
grades: n=86) and mainly hematological or gastrointestinal. To assess the cumulative survival we analyzed the total OS
across all lines of therapy. Here we found a cumulative OS of 28 months, which is much longer than expected from the
published first line data and confirms the clinical meaningfulness of second line therapy for selected patients with
metastatic UC. Limitations of our study are its relatively low numbers, the single center character and its retrospective
nature. Hence, the data must be interpreted with the patient selection and large center effects in mind.

CONCLUSION

In conclusion selected patients with good performance status who fail after 1" line platinum based therapy strongly
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benefit from second line therapy regardless of the regimen chosen and with acceptable toxicity. A median OS of over
one year can be achieved with second line treatment for these patients. This results in a cumulative median OS across
all of 28 months, which exceeds the historical data by far. The new immuno-oncology substances may well contribute
to further extension of life expectancy for the majority of patients in the future.
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