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LEARNING OBJECTIVES

To become familiar with the 
current state-of-the-art in platinum-
refractory metastatic urothelial 
carcinoma therapeutics

To specifically review the role of 
chemotherapy and immune 
checkpoint inhibitors in this setting

To understand the evolving 
scenario with the development  of 
many novel promising drugs
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THE SECOND-LINE SETTING:

AN UNMET NEED

First-line platinum-based chemotherapy has remained the standard of care for >30 years1,2

All patients virtually progress to first-line chemotherapy despite an initial response

Until recently, second-line options have remained scarce3,4

1. Sternberg CN, et al. J Urol1985;133:403ï7; 2. von der MaaseH, et al. J Clin Oncol 2005;23:4602ï8; 3. BellmuntJ, et al. J Clin Oncol 2009;2:4454ï61;  4. McCaffrey JA, et al. J Clin Oncol 1997;15:1853ï7



THE SECOND-LINE SETTING:

A GENERAL OVERVIEW

The ñoldò era1,2 Randomised era and early 

targeted-therapy approaches3-6

Immuno-oncology (IO) 

irruption7
The near future8,9

É No randomised data until 2006

É Vinflunine: First agent to 

demonstrate in a randomised 

controlled trial (RCT) OS 

advantage (against best 

supportive care)

É Failure of targeted therapies in 

biomarker unselected 

population

É Maintenance concept after first-

line response (early second-line 

treatment)

É PD-1 and PDL-1 inhibitors 

leading to encouraging results 

(long-term durable responses) 

in a subset of patients

É Development and ñsuccessò of 

Phase 3 RCT ïfrom hype to 

cautiousness

É Molecular understanding leads 

to novel targeted therapies in 

biomarker selected patients

É Fibroblast Growth Factor 

Receptor 3 (FGFR3) inhibitors

É Antibody drug conjugates

É IO-targeted treatment combos

É Hypothetical scenario: second-

line setting after front-line IO

É Mostly single-agent cytotoxic 

chemotherapy

É Taxanesintroduction

É Non-randomised data

É Small size trials

É Heterogenic population

É Limited efficacy

1. McCaffrey JA, et al. J Clin Oncol 1997;15:1853ï7; 2. PapamichaelD, et al. Br J Cancer 1997;75:606ï7; 3. Fechner G, et al. Int J Clin Pract 2006;60:27ï3; 4. BellmuntJ, et al. J Clin Oncol 2009:27;4454ï61; 

5. Ghosh M, et al. Curr Opin Oncol 2014;26:305ï20; 6. Garcia-DonasJ, et al. Lancet Oncol 2017;18:672ï81; 7. Powles T, et al. Clin GenitourinCancer 2018;16(2):117ï29; 8. LoriotY, et al. N Engl J Med 2019 (In press); 

9. PetrylakDP, et al. Oral presentation at ASCO 2019. 



SECOND-LINE: 

NON-RANDOMISEDCHEMOTHERAPYTRIALS

Gomez De LiañoA, Duran I.TherAdv Urol2018;10(12):455ï80. Reproduced under the terms of the Creative Commons Attribution-NonCommercial4.0 License (http://www.creativecommons.org/licenses/by-nc/4.0/. 

Accessed Sept 2019)

Difficult setting (ill defined, mixed 

populations, prognostic factors)

Multiple undersized single-agent 

studies with scarce success (N less 

than 50 in most of them)

ORR ranging from 0ï28% 

OS around 7ï8 months

Few small combination studies with 

poor outcomes in general

Author [Year] Chemotherapy Phase n ORR (%)
PFS/TTP* 
(months)

OS/CSS**
(months)

Single-agent 
chemotherapy

McCaffrey [1997] Docetaxel (3 weekly) 2 30 13.3 4 9

Kim [2016] Docetaxel (weekly) 2 31 6 1.4 8.3

Papamichael [1997] Paclitaxel (3 weekly) 2 14 7 NR NR

Vaughn [2002] Paclitaxel (weekly) 2 31 10 2.2 7.2

Joly [2009] Paclitaxel (weekly) 2 55 9 3 7

Ko [2013] Nab-Paclitaxel 2 48 28 6 9.8

Hoffman-Censits [2014]Cabazitaxel 2 14 0 NR NR

Arranz[2015] Cabazitaxel 2 71 5 2.1 4.3

Culine [2006] Vinflunine 2 51 18 3 6.6

Vaughn [2009] Vinflunine 2 175 15 2.8 8.2

Lorusso [1998] Gemcitabine 2 35 23 3.8* 5

Gebbia [1999] Gemcitabine 2 24 29 NR 13

Albers [2002] Gemcitabine 2 30 11 4.9* 8.7**

Akaza[2007] Gemcitabine 2 46 25 3.1 12.6

Sweeney [2006] Pemetrexed 2 47 28 2.9* 9.6

Galsky [2007] Pemetrexed 2 13 8 NR NR

Winquist [2005] Oxaliplatin 2 20 5 1.4* 6.9

Dreicer [2007] Ixabepilone 2 45 12 2.7 8

Chemotherapy 
combinations

Krege [2001] Docetaxel-Ifosfamide 2 22 25 NR 4

Sweeney [1999] Paclitaxel-Ifosfamide 2 13 15 NR 8

Sternberg [2001] Paclitaxel-Gemc 2 41 60 6.4 14.4

Bellmunt [2018] Docetaxel+ B-701 1b 19 16 3.2 6.9

CSS, cancer-specific survival; NR, not reported; ORR, overall response rate; 

OS, overall survival; PFS, progression-free survival; TTP, time to progression.

*TTP reported when PFS data is not available. 

**CSS reported when OS not available.

http://www.creativecommons.org/licenses/by-nc/4.0/


VINFLUNINE PHASE 3 TRIAL

Second-line

T4bN0M0 or TxN2-3 or M1

Progression after first-line platinum 

treatment

Stratify:

- Centre

- Refractory vs. non-refractory

VINFLUNINE + BSC

(PS0: 320 mg/m2 q3w; PS 0 with previous 

pelvic irradiation and PS1: 280 mg/m2)

BSC with treatment upon progression 

permitted

R

N=370 n=253

n=117

Primary endpoint:OS

Secondary endpoints:ORR, PFS, DCR, QoL, CB

BellmuntJ, et al. J Clin Oncol 2009;27(27):4454ï61.



HB <10: 86%

Liver metastases: 29%

VINFLUNINE PHASE 3 TRIAL:

PATIENT CHARACTERISTICS

BellmuntJ, et al. J Clin Oncol 2009;27(27):4454ï61.

Patient demographics and clinical characteristics
VFL + BSC (n=253) BSC (n=117)

No. of patients % No. of patients %

All treated patients* 248 98.0 117 100

Eligible populationÀ 249 98.4 108 92.3

Age, years

<65

Ó65

135

118

53.4

46.6

60

57

51.3

48.7

ECOG PS

0

1

72

181

28.5

71.5

45

72

38.5

61.5

Creatinine clearance in the treated population, mL/min

<60

40ï60

<40

Missing

134

104

10

0

54.0

41.9

4.0

0

69

41

4

3

59.0

35.0

3.4

2.6

No. organs involved

1

2

Ó3

62

87

104

24.5

34.4

41.4

31

39

47

26.5

33.3

40.2

Visceral involvement 187 73.9 87 74.4

Patients experiencing relapse or progression within 

6 months after the prior chemotherapyÿ 82.4 86.1

Prior pelvic/abdominal irradiation 22.5 22.2

Prior therapy with platinum-based regimen

Cisplatin and no other platinum

Carboplatin and no other platinum

Other platinum combination

164

75

14

64.8

29.6

5.6

85

23

9

72.6

19.7

7.7

VFL, vinflunine; BSC, best supportive care; ECOG PS, 

Eastern Cooperative Oncology Group performance status.

*Used for safety analysis.
ϞExcludes patients presenting at baseline with Ó1 of four 

significant protocol deviations (>1 previous chemotherapy 

regimen, no locally advanced or metastatic histologically 

proven transitional cell carcinoma of urothelial tract at study 

entry, no progression after first-line platinum-containing 

chemotherapy for advanced disease, and patients having 

received a neoadjuvant or adjuvant chemotherapy).
ÿPercentages based on 250 patients in BSC + VFL arm and 

108 patients in BSC arm.



VINFLUNINE: OVERALL SURVIVAL RESULTS

BellmuntJ, et al. J Clin Oncol 27(27), 2009: 4454ï61. Reprinted with permission. © (2009) American Society of Clinical Oncology. All rights reserved

BellmuntJ, et al. Ann Oncol2013;24(6):1466ï72.



VINFLUNINE: SECONDARY ENDPOINTS

ORR (%,p) DCR (%,p) PFS (months, p) DoR(months)

Vinflunine 8.6
p=0.0063

41.1
p=0.0024

3.0
p=0.0012

7.4

BSC 0 24.8 1.5 NA

VFL BSC

Fatigue/asthenia 19.3 17.9

Nausea 2.4 0.9

Vomiting 2.8 0

Mucositis 1.6 0

Constipation 16.1 0.9

Myalgia 3.2 0

Sens. neuropathy 1.2 0

SAFETY PROFILE: Most common Grade 3/4 events (%)

VFL BSC

Anaemia 19.1 8.1

Neutropenia 50 0.9

Febrileneutropenia 6 0

Thrombocytopenia 5.7 0.9

BellmuntJ, et al. J Clin Oncol 2009;27(27):4454ï61



RANGE (NCT02426125) TRIAL DESIGN

*Docetaxel 60 mg/m2 in East Asia. #Docetaxel was limited to 6 cycles; up to 4 additional cycles could be given after sponsor approval.
De Wit R, et al. Presented at 2019 Genitourinary Cancers Symposium. Reproduced with permission from Dr R. De Wit

Key inclusion criteria:

Locally advanced, unresectable or 

metastatic UC

Progression Ò14 moafter platinum regimen

Prior immune checkpoint inhibitor allowed

ECOG PS 0 or 1

Ramucirumab 10 mg/kg + 

docetaxel 75 mg/m2 (RAM+DOC) IV*#

Day 1 of a 21-day cycle, N=263

Placebo 10 mg/kg + 

docetaxel 75 mg/m2 (P+DOC) IV*#

Day 1 of a 21-day cycle, N=267

R

1:1

Disease 

progression 

or other 

withdrawal 

criteria met

Primary endpoint:

PFS (investigator assessment)

Secondary endpoints:

OS, ORR, DCR, DOR, safety, PRO, PK and 

immunogenicity

Stratification factors:

É Geography (North America vs.East Asia vs. Europe/other)

É ECOG PS (0 vs.1)

É Visceral metastasis (Yes vs. No), defined as liver, lung or bone



RANGE PRIMARY AND SECONDARY EFFICACY 

OUTCOMES

De Wit R, et al. Presented at 2019 Genitourinary Cancers Symposium. Reproduced with permission from Dr Ronald De Wit

1. Reprinted from The Lancet, 390(10109):, PetrylakDP, et al. Ramucirumab plus docetaxel versus placebo plus docetaxel in patients with locally advanced or metastatic urothelial carcinoma after platinum-based therapy 

(RANGE): a randomised, double-blind, phase 3 trial, 2266ï77. Copyright 2017, with permission from Elsevier;

2. Petrylak DP, et al. Ann Oncol 2018;29(suppl_8):viii303-viii331. Presented at ESMO 2018. By permission of Dr DP Petrylak.

Progression-free survival1 Overall survival2 Best overall response1

Median PFS (months) 

Ramucirumab + docetaxel (n=216)4.07

PBO + docetaxel (n=221) 2.76



Prognostic factors

Cabazitaxel

(n=35)

Vinflunine 

(n=35)

0 n (%) 13 (37) 13 (37)

1 n (%) 22 (63) 22 (63)

Age (median) 64 66

Gender,male n (%) 28 (80) 28 (80)

Race, caucasian n (%) 34 (97) 35 (100)

Previoussurgery n (%) 26 (74) 33 (94)

Prior chemotherapy

Carbo-gemcitabine n (%) 6 (17) 14 (40)

Cisplatin-gemcitabine 28 (80) 20 (57)

Other n (%) 9 (26) 6 (17)

Cabazitaxel Vinflunine p HR

ORR (%) 13 30 0.26

OS (mo) 5.5 7.6 0.342 1.4004

PFS (mo) 1.9 2.9 0.0391 2.0360

BellmuntJ, et al. Ann Oncol 2017;28(7):1517ï22

A RANDOMISED PHASE 2/3 STUDY OF CABAZITAXEL

VS.VINFLUNINE

In metastatic or locally advanced transitional cell 

carcinoma of the urothelium (SECAVIN)

Primary endpoints:

É Phase 2 ĄORR

É Phase 3 ĄOS

Randomised Phase 2/3

Population: locally advanced/metastatic UC who have failed 

a first-line platinum-based chemotherapy

Stratification factors: PS 0-1, Hb <10 g/dL, liver metastases

Hypothesis: Cabazitaxel has sufficient activity (Ó15% ORR) 

to test in a Phase 3 trial against vinflunine

N=70

Eligible 

patients

Cabazitaxel25 mg/m2 every 21 days

Vinflunine 250ï320 mg/m2 every 21 days

R

1:1



SECOND-LINE CHEMOTHERAPY:

THE RANDOMISED DATA

ÀSignificant in eligible population, not in ITT

*Time to progression (TTP) is reported when PFS is not available

**Cancer specific survival (CSS) is reported when OS is not available

Adapted from Gomez De LiañoA, Duran I.TherAdv Urol2018;10(12):455ï80. 

Author [Year] Experimental arm Control arm Phase n ORR (%) PFS/TTP* (months)
OS/CSS**

(months)

C
h

e
m

o
th

e
ra

p
y
 (

C
T

) 
a
lo

n
e

Fechner [2006] Gem-Paclitaxel q2w contGem-Paclitaxel q3w x6 2 30 39 vs. 50 6 vs. 11 (NS) 9 vs. 13 (NS)

Albers [2010] Gem-Paclitaxelq3w cont Gem-Paclitaxel q3w x6 3 102
41.5 vs. 37.5 

(NS)
3.1 vs. 4 (NS) 8 vs.7.8 (NS)

Bellmunt [2009, 2013] Vinflunine BSC 3 370 8.6 vs. 0 3 vs.1.5
6.9 vs. 4.3À 

(HR 0.78)

Bellmunt [2017] Cabazitaxel Vinflunine 2 70 13 vs.30 (NS) 1.9 vs. 2.9 5.5 vs. 7.6 (NS)

Sridhar[2018] Nab-Paclitaxel Paclitaxel 2 160 22 vs.25 3.35 vs.3.02 (NS)
7.46 vs. 8.77 

(NS)

C
T

 +
 t
a

rg
e

te
d

 
th

e
ra

p
y

Choueiri [2012] Docetaxel-Vandetanib Docetaxel 2 142 7 vs. 11 2.56 vs.1.58 (NS)
5.85 vs.7.03 

(NS)

Petrylak[2017] Docetaxel-Ramucirumab Docetaxel 3 530 24.5 vs.14 4.07 vs.2.76 9.4 vs.7.85 (NS)

Choueiri[2017] Docetaxel-Apatorsen Docetaxel 2 99 16 vs.11 (NS) 1.8 vs.1.6 (NS) 6.4 vs.5.9 (NS)



EARLY SECOND-LINE CHEMOTHERAPY:

THE MAINTENANCE CONCEPT

MAJA trial

Design: Randomised, open-label, 

Phase 2 trial

Population: mUCpatients who 

have not progressed during first-line 

Gem-Cisplatin (4ï6 cycles)

PFS 6.5 mo (95% CI 2.0, 11.1)

PFS 4.2 mo (95% CI 2.1, 6.3)

HR 0.59; 95% CI 0.37, 0.96; p=0.031
G3/4 events of interest %

Neutropenia 18%

Febrile neutropenia 2%

Ashtenia 16%

Constipation 14%

Abdominal pain 5%

Patients 

characteristics

Vinflunine

(n=45)

BSC 

(n=43)

ECOG0 21 (47%) 23 (53%)

Age (median) 63.7 65.0

Gender,male 37 (82%) 40 (93%)

Primarysite, bladder 36 (80%) 37 (86%)

Pure TCC histology 38 (84%) 37 (86%)

Prognosticfactors

0

1

2

3

20 (44%)

19 (42%)

6 (13%)

0

17 (40%)

20 (47%)

5 (12%)

1 (2%)

Liver metastasis 5 (11%) 13 (30%)

GemCisresponse

CR

PR

SD

7 (16%)

28 (63%)

10 (22%)

7 (16%)

23(54%)

13 (30%)

Reprinted from The Lancet, 18(5), Garcia-DonasJ, et al. Maintenance therapy with vinflunine plus best supportive care versus best supportive care alone in patients with advanced urothelial carcinoma with a response after 

first-line chemotherapy (MAJA; SOGUG 2011/02): a multicentre, randomised, controlled, open-label, phase 2 trial, 672-681a Copyright 2017, with permission from Elsevier.

n=43

Gem/platinum 

chemotherapy

Vinflunine

Best SC

Disease 

control

n=45

Primary endpoint: PFS



SECOND-LINE CHEMOTHERAPY: CONCLUSIONS

Vinflunine is the only cytotoxic agent to prove OS improvement in platinum refractory patients1

Docetaxelïramucirumab increases PFS but not OS against docetaxel

Single-agent chemotherapy tested (mainly taxanes) has shown limited efficacy, ORR ranges 0ï28% and data from 

single-arm trials Ą should not be standard of care

Vinflunine has superior outcomes than cabazitaxel

Nabpaclitaxel is not superior to paclitaxel

Maintenance chemotherapy may have a role in mUC but needs to be proven (and may be hard in the current era) 

1. Not in the intention-to-treat population, only in the per-protocol analysis.



IMMUNE CHECKPOINT INHIBITION AS 
SECOND-LINE TREATMENT



IMMUNO-THERAPY: SINGLE-ARMDATA

Atezolizumab1 Pembrolizumab2 Nivolumab3 Avelumab4,5 Durvalumab6

Phase Phase 2 Phase1 Phase 2 Phase 1b Phase 1/2

Patients, N 310 33 265
249 

(161 post-plat)

191 

(182 post-plat)

Dosing 1200 mg q3w 10 mg/kg/q2w 3 mg/kg/q3w 10 mg/kg q2w 10 mg/kg q2w

ORR, % 15 26 19.6 17 17.8

Duration of 

response

84% after median f-u of 

11.7 mo. Median NR
Median 10 months

77% aftermedian f-u of 

7 mo. Median NR

64% at data cut, 

median NR

76.5% at datacut, 

median NR

OS, months 7.9 13 8.7 7.7 18.2

PFS, months 2.1 2.0 2.0 1.5 1.5

G3/4TRAEs, % 16 15 (G3) 18 10.8 (G3-5) 6.8

f-u, follow-up; TRAEs, treatment-relatedadverse events
1. Rosenberg JE, et al. Lancet 2016; 2. PlimackE, et al. Lancet Oncol2017; 3. Sharma P, et al. Lancet Oncol2017; 4. Patel MR, et al. Lancet Oncol2018;

5. ApoloAB, et al. J Clin Oncol2017; 6. Powles T, et al. JAMA Oncol2017



KEYNOTE-045 STUDY DESIGN (NCT02256436)

aIntotal ITT population and in patients withcombinedpositive score Ó10%.
Bellmunt J, et al. N Engl J Med 2017;376(11):1015ï26

Key eligibility criteria:

Urothelial carcinoma of the renal pelvis, ureter, bladder, or urethra

Transitional cell predominant

PD after 1ï2 lines of platinum-based chemotherapy or recurrence 
<12 months after perioperative platinum-based therapy

ECOG performance status 0ï2

Provision of tumour sample for biomarker assessment

Pembrolizumab 200 mg IV q3w

Paclitaxel 175 mg/m2 q3w

OR

Docetaxel 75 mg/m2 q3w

OR

Vinflunine 320 mg/m2 q3w

R

1:1

N=542

n=270

n=272

É Dual primary endpoints: OS and PFS

É Key secondary endpoints: ORR, DOR, safety

É Response: RECIST v1.1 by blinded, independent 
central review

É Both unselected and biomarker-selected patients

Stratification factors:

É ECOG performance status (0/1 vs.2)

É Hemoglobinlevel (<10 vs. Ó10 g/dL)

É Liver metastases (Yes vs.No)

É Time from last chemotherapy dose (<3 vs. Ó3 months)



BASELINE CHARACTERISTICS

aMissingfor 5 patients in pembrolizumab arm and 4 patients in chemotherapy arm. bMissingfor 7 patients in pembrolizumab arm and 4 patients in chemotherapy arm.
cRiskfactors include Bellmuntrisk factors of ECOG performance-status score >0, Hb concentration <10 g/dL, and presence of liver metastases, plus a time since completion or 

discontinuation of previous therapy <3 months.

Data cut-off date: October 26, 2017.
Bellmunt J, et al. N Engl J Med 2017;376(11):1015ï26

n (%)

Pembro

(n=270)

Chemo

(n=272)

Age, median 

(range), y
67 (29-88) 65 (26-84)

Men 200 (74.1) 202 (74.3)

Upper tract 

disease
38 (14.1) 37 (13.6)

Lower tract 

disease
232 (85.9) 235 (86.4)

ECOG PSa

0

1

2

120 (44.4)

142 (52.6)

3 (1.1)

106 (39.0

158 (58.1)

4 (1.5)

Visceral disease 241 (89.3) 235 (86.4)

Disease in lymph 

node only
28 (10.4) 37 (13.6)

n (%)

Pembro

(n=270)

Chemo

(n=272)

Liver metastases 91 (33.7) 95 (34.9)

Hemoglobin <10 

g/dLb 43 (15.9) 44 (16.2)

Time since completion of most recent prior therapy

Ó3 months 167 (61.9) 168 (61.8)

<3 months 103 (38.1) 104 (38.2)

Setting of most recent prior therapy

Neoadjuvant 19 (7.0) 22 (8.1)

Adjuvant 12 (4.4) 3 (11.4)

First line 184 (68.1) 158 (58.1)

Second line 55 (20.4) 59 (21.7)

Third line 0 2 (0.7)

n (%)

Pembro

(n=270)

Chemo

(n=272)

Risk factorsc

0

1

2

3ï4

54 (20.0)

96 (35.6)

66 (24.4)

45 (16.7)

45 (16.5)

97 (35.7)

80 (29.4)

45 (16.5)

Prior platinum therapy

Cisplatin

Carboplatin

Othera

199 (73.7)

70 (25.9)

1 (0.4)

214 (78.7)

56 (20.6)

2 (0.7)

Smoking statusb

Never

Former

Current

104 (38.5)

136 (50.4)

29 (10.7)

83 (30.5)

148 (54.4)

38 (14.0)

PD-L1 CPS Ó10%74 (27.4) 90 (33.1)



OVERALL SURVIVAL

At 24 months, 60% of chemotherapy arm patients had 

received an IO agent (including pembroat crossover)

Bellmunt J, et al. N Engl J Med 2017;376(11):1015ï26. Updated results presented at ASCO GU 2018. Reproduced with permission from Dr J Bellmunt.

A: Based on Cox regression model with treatment as a covariate stratified by ECOG performance status (0/1 vs 2). Liver metastases (yes vs no), hemoglobin(<10 vs >10 gr/dL) and time from completion of chemotherapy (<3 

vs. > or = 3months)

B: One-sided P value based on stratified log-rank test

Events, n HR (95% CI)a p-valueb

Pembro 155 0.73

(0.59, 0.91)
0.0022

Chemo 179

14.1 months of follow-up1

Events, n HR (95% CI)a p-valueb

Pembro 199 0.70

(0.57, 0.85)
0.00017

Chemo 218

27.7 months of follow-up



OVERALL SURVIVAL: SUBGROUPS

aIncludesBellmuntrisk factors of ECOG performance status >0, haemoglobin level <10 g/dL, and liver metastases (J Clin Oncol. 2010;27:1850ï5) andtime from prior chemotherapy 

<3 months (Eur Urol2013;63:717-723). bNis shown for the chemotherapy arm only. All comparisons were to all patients in the pembrolizumab arm. 

Data cut-off date: October 26, 2017.
Bellmunt J, et al. N Engl J Med 2017;376(11):1015ï26. Updated results presented at ASCO GU 2018. Reproduced with permission from Dr J Bellmunt.



PROGRESSION-FREE SURVIVAL

BellmuntJ, et al. N Engl J Med 2017;376(11):1015ï26. Updated results presented at ASCO GU 2018. Reproduced with permission from Dr J Bellmunt.


