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Combination chemotherapy for bladder cancer

5 (4%) toxic death rate with MVAC (versus none)

Survival predicted by

– Performance status

– Visceral metastases

– Histology (TCC > SCC/adeno)

Loehrer PJ, J Clin Oncol, 1992; Saxman SB, J Clin Oncol, 1997

C MVAC p

OS (months)* 8.2 12.5 0.0002

Response (%)* 12 39 <0.0001

Leukocytes < 1000/mm3 (%) 1 24 <0.0001

Sepsis (%) 1 6 0.04

Nausea/vomiting (%) 1 12 0.0004

* Primary endpoint

Cisplatin 70 mg/m2, day

Methotrexate 30 mg/m2, day 1, 15, 22, 

Vinblastine 3 mg/m2, day 2 15, 22, 

Doxorubicin 30 mg/m2, day 2

q28d

MVAC

Cisplatin



Cisplatin/Gemcitabine versus MVAC

von der Maase H, J Clin Oncol 2005; von der Maase H, J Clin Oncol 2000 

* Primary endpoint

T4b and/or N2-3 and/or M1 TCC 

No prior chemotherapy

Karnofsky ≥ 70

Cisplatin 70 mg/m2, day 2 +

Gemcitabine 1000 mg/m2, day 1, 8, 15

q28d

GC MVAC p

OS (months)* 13.8 14.8 0.75

ORR (%) 49.4 45.7 0.51

PFS (months) 7.4 7.4 0.66

Toxic death (%) 1 3 NS

G3/4 neutropenia 71.1 82.3

G3/4 mucositis 1.0 21.9

G3/4 infection 2.5 15.1

Survival predicted by

– Performance status

– M stage

– ALP

– >3 metastatic sites

– Visceral metastases 



Accelerated MVAC versus MVAC

Sternberg CN, J Clin Oncol 2001

MVAC HD-MVAC p

OS (months)* 14.1 15.5 .122

Objective response rate (%) 50 62 .06

Complete response rate (%) 9 21 .009

PFS (months) 8.2 9.1 .037

Toxic death (%) 4 3 NS

Febrile neutropenia 26 10 .001

G3/4 mucositis 17 10 .034

* Primary endpoint



Prognostic factors for first line treatment

Von der Maase, J Clin Oncol, 2005; Bajorin, J Clin Oncol, 1999

Visceral disease

Performance status



First line chemotherapy if ‘cisplatin ineligible’

• Carboplatin AUC 4.5 / Gemcitabine 1g/m2 d1+8 v Methotrexate/Carboplatin/Vinblastine

• Cisplatin unfit: PS2 and/or GFR 30-60 mL/min

• Severe Acute Toxicity: 9.3 with GCarbo versus 21.2 % with M-CAVI
– G3/4 mucositis, G4 plts and bleeding, G3/4 neutropenic fever, G3/4 renal toxicity, death

Median Overall Survival
9.3 (GC) v 8.1 (M-CAVI) months
P .64

De Santis, J Clin Oncol, 2012



PD1/PD-L1 inhibitor approvals in urothelial cancer

Aggen and Drake, J Immuother Cancer, 2017



Pembrolizumab

Atezolizumab Pembrolizumab Carboplatin/gemcitabine

n 123 374 119

ORR 23% (95% CI 16 to 31) 24% (95% CI 20 to 29) 41.2% (36.1% confirmed)

Complete response 9% 5% 3.4%

Median PFS 2·7 months (2·1 to 4·2) 2 months (2-3) 5.8 months

Median OS 15·9 months (10·4 to NR) 9.3

6 month OS 67% (95% CI 62–73)

12 month OS 57% (95% CI 48–66)

Atezolizumab

De Santis, J Clin Oncol, 2012; Balar, Lancet, 2017; Balar, Lancet Oncol, 2017

First line immunotherapy if ‘cisplatin ineligible’



Second line treatment options

Bellmunt, J Clin Oncol, 2009

• Progression after platinum based 
chemo 

• PS 0 or 1

BSC V+BSC p

Overall survival (months)* 4.6 6.9 .287

Objective response rate (%) 0 8.6 .006

Progression free survival (months) 1.5 3.0 .037

G3/4 neutropenia (%) 1 50

Febrile neutropenia (%) 0 6

G3/4 constipation (%) 1 16

* Primary endpoint

BSC V+BSC p

Eligible population 107 244

Overall survival (months) 4.3 6.9 .04



Other chemotherapy options

PFS OS*

Ramucirumab/Docetaxel 4.07 9.40

Placebo/Docetaxel 2.76 7.85

Hazard ratio 0.757 0.887

p 0.0118 0.2461

*update at ESMO2018

PFS OS

Paclitaxel 4.1 8.0

Pazopanib 3.1 4.7

Hazard ratio 1.09 1.28

p 0.67 0.89

Petrylak, Lancet, 2017; Petrylak, ESMO 2018, abstract 865PD; Jones, J Clin Oncol, 2017



KEYNOTE-045

Bellmunt et al, NEJM, 2017

HR : 0.73 (95% CI 0.59-0.91)
mOS: 10.3 m (95% CI 8.0-11.8)

7.4 m (95% CI 6.1-8.3)
p=0.002



KEYNOTE-045 safety data

Bellmunt et al, NEJM, 2017



Powles, Lancet, 2017

IMvigor211



Options for immunotherapy predictive biomarkers

Teo, J Clin Oncol, 2018; Balar, Lancet, 2016; Sharma et al, Lancet Oncol, 2017

Atezolizumab (1st or 2nd line): 
Mutational burden and TCGA subtype

Nivolumab (2nd line): 
IFNγ signature and TCGA subtype

Various PD1/PD-L1 inhibitors: 
DNA repair genes



http://www.ema.europa.eu/docs/en_GB/document_library/Press_release/2018/05/WC500249798.pdf
https://www.fda.gov/Drugs/DrugSafety/ucm608075.htm

Is PD-L1 a predictive factor first line?



Conclusions

• Cisplatin based chemotherapy is the standard of care for patients fit to receive it. It 
provides a modest survival advantage but survival outcomes remain poor

• Optimal treatment options for cisplatin ineligible patients are not fully defined and 
a survival advantage is not yet established for any option

• Carboplatin/gemcitabine, or PD1/PD-L1 directed immunotherapy in ‘PD-L1 high’ 
tumours, are appropriate options

• Pembrolizumab is the new standard of care second line treatment following prior 
platinum based chemotherapy (including within 12 months of neoadjuvant 
treatment)

• We lack any properly validated predictive biomarkers for response to either 
immunotherapy or chemotherapy (although chemotherapy rather than 
immunotherapy first line if ‘PD-L1 low’ is appropriate)

• There remains an unmet need for improved treatment options in this setting
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