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What is chemotherapy? 

ü A class of drugs that can inhibit cancer cells  

 

 

ü Inhibit cell division 

 

 

ü Inhibit DNA replication  

 

 

ü Hence, they inhibit rapidly growing cells: e.g. cancer cells, hair, blood cells, 
lining of intestine 

 

 

ü Generally intravenously administered 

 

ü Muscle-invasive or metastatic bladder or urinary tract cancer 

 

 



MVAC: Methotrexate, Vinblastine, Adriamycin, Cisplatin 

Author 

 

Treatment N Response 

Rate (%) 

Median 

survival 

(months) 

5 year 

survival 

Loehrer  

JCO  
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Cisplatin 
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39 

 

12 

12.5 

 

8.2 

3.7% 

 

0.6% 

Logothetis 

JCO 

MVAC     
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65 

 

55 

65 

 

46 

12.6 

 

10.0 

NR 

Bamias  

JCO 

MVAC+ 

G-CSF 

 

DC+  

G-CSF 

 

 

109 

 

  

111 

54 

 

 

37 

14.2 

 

 

9.3 

28.6% 

 

 

18.9% 

(2-year) 



GC (Gemcitabine-Cisplatin) versus MVAC 
Overall Survival 

GC       14.0 months (12.3-15.5 ) 

MVAC  15.2 months (13.2-17.3 ) 

              HR:  1.09  (0.88-1.34) 

Von der Maase H, J Clin Oncol 2005 Jul 20;23(21):4602-8  



GC vs. MVAC: Severe toxicities 

GC (%) MVAC (%) 

Toxic deaths 1 3 

Mucositis 1 21.9 

Neutropenic 

infection 

2.5 15.1 

Hair loss 10.5 55.2 

Vomiting 22 20.8 



Other adverse effects of chemotherapy 

 

üKidney dysfunction 

 

üPeripheral neuropathy 

 

üLow blood cell counts 

 

üFatigue 

 

 



How is chemotherapy administered? 

ü Intravenous infusions: generally 
require portacath for outpatient 
therapy 

 

ü GC: Weekly for 2 of 3 weeks, or 3 
of 4 weeks 

    Cisplatin on 1 day per cycle (long 
infusion) 

 

ü MVAC: Day 1, 15 and 22 every 4 
weeks (routine prophylactic 
Neulasta to prevent infections) 

 

ü If low blood cell counts: Neulasta, 
Aranesp, delays, transfusions 

 



O N Number of patients at risk: Treatment 

247 315 159 76 34 7 0 

239 312 185 86 35 13 2 

Gem+Cis 

Gem+Cis+Pac 

Overall Logrank test: P=0.10 

Gem/Cis 247/315 12.8 mo 1 

Pac/Cis/Gem 239/312 15.7 mo 0.86 (0.72-1.03) 

14% r. reduction risk of death  (n.s.) 
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http://www.sciencedirect.com.ezproxyhost.library.tmc.edu/science?_ob=MiamiCaptionURL&_method=retrieve&_udi=B6T68-4HR72BT-1&_image=fig3&_ba=3&_user=5674961&_coverDate=01%2F31%2F2006&_rdoc=1&_fmt=full&_orig=search&view=c&_acct=C000003838&_version=1&_urlVersion=0&_userid=5674961&md5=37f32d5d8c08cbb04b75e33366dfc334


Phase III Trial: GC vs. GC + Bevacizumab:  

CALGB-90601 (n=500)  

 

 

No prior 

chemotherapy for  

advanced TCC 

 

Gemcitabine 1000mg/m² days 1 + 8 

Cisplatin 70 mg/m² day 1 

every 3 weeks 

Gemcitabine 1000mg/m² days 1 + 8 

Cisplatin 70 mg/m² day 1 

Bevacizumab day 1 

Every 3 weeks  
1:1 
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Primary endpoint: Overall survival 

 
Jonathan Rosenberg MD, study coordinator    



Regimen Institution 

GC +/- Eribulin Industry 

GC +/- Trastuzumab Europe 

GC +/- Cetuximab Michigan 

GC +/- Sorafenib Europe 

Ongoing frontline randomized phase II trials in advanced TCC 



Prognostic factors: MSKCC data with MVAC 

Bajorin. JCO 1999. 
 

 

ü 203 patients with advanced TCC on 
MVAC 

 

üMedian OS: 14.8 mo; 5 yr OS: 17%   

 

Two factors prognostic:  

1-Karnofsky Performance <80  

2-Visceral mets: lung, bone, liver 

 
üMedian survival with     

     

     0 risk factors (32%): 33 months 

     1 risk factor  (45%): 13.4 months 

     2 risk factors (23%): 9.3 months 

 
 
 
          

 



Cisplatin ineligibility 
Galsky MD, Rosenberg JE, Hahn N, Sonpavde G, Bellmunt J. 

JCO 2011. 

 

üEstimated creatinine clearance <60 ml/min 

 

üPerformance status = 2 

 

ü?Age 

 

ü?Cardiac dysfunction 

 

ü?Peripheral neuropathy >grade 1 



Kidney Dysfunction is Common in Advanced 

Urothelial Cancer 
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GCa 

(N=119) 

MCAVI 

(N=119) 

p 

Median survival 

(mo) 

9.3 8.1 0.64 

Median 

progression-free 

survival (mo) 

5.8 4.2 0.78 

Response Rate 

(%) 

43  25 0.01 

Severe acute 

toxicities (%) 

9.3 21.2 Not reported 



Cisplatin regimens are more effective than 

carboplatin regimens 
 

Galsky MD, Sonpavde G, et al. Ann Oncol 2011. meta-analysis (n=286 ) 

 

Outcome Risk Ratio P value 

 

Complete 

Response 

rate 

3.54 0.005 

Overall 

response 

rate 

1.34 0.02 



Weekly cisplatin + Gemcitabine: similar to q 3-week 

cisplatin and less nephrotoxic? 

 

üWeekly GC in those with Cr Cl  > 60ml/min (Von Der Maase, 

Ann Oncol 2002):  

    

    - median OS 12.5 mo, RR 42%, no severe renal dysfunction  

 

üOne phase I/II trial administered weekly GC and allowed 

baseline Cr Cl Ó40ml/min (Hussain A, Br J Cancer 2004): 

 

      - 19/32 had baseline Cr Cl 40-<60 

      - CR: 12.5%, RR: 65.5%, median OS 16 mo 

      - No significant decline in renal function 



Ongoing frontline trials for cisplatin-ineligible 

advanced urothelial carcinoma 

Phase Regimen Molecular 

target 

 
II Everolimus +/- Paclitaxel mTORC1 

 

III Gemcitabine +/- Vinflunine 

(closed early by sponsor) 

Tubulin 

II Carboplatin-Vinflunine vs. 

Gemcitabine-Vinflunine 

Tubulin 

 

II Gemcitabine +/- Oxaliplatin DNA 

replication 



Salvage therapy for advanced urothelial cancer: Sonpavde, Lancet Oncol 

Drug  N RR % Median PFS 

(mo) 

Median OS (mo) 

 

 Ifosfamide 56 20 2.4 5.5 

 Gemcitabine 30 11 4.9 8.7 

 Weekly Paclitaxel 31 10 2.2 7.2 

 Docetaxel 30 13 - 9.0 

 Nab-paclitaxel 35 44 6.0 10.8 

 Pemetrexed 47 27.7 2.9 9.6 

 Ixabepilone 42 11.9 2.7 8.0 

Vinflunine 175 15 2.8 8.2 

Volasertib (polo-like kinase inhibitor) 50 14 1.5 - 

Gefitinib  31 3 - 3.0 

 Everolimus 45 4.5 3.3 10.5 

 Lapatinib  59 3 2 4.5 

 Sorafenib 

 

27 0 - 6.8 

 Pazopanib 

 

30 22 - - 

 Sunitinib 45 7 2.4 6.9 



ü©2009 by American Society of Clinical Oncology 

Second-line phase III trial: Vinflunine + BSC (Best 
supportive care) vs. BSC. Bellmunt, JCO 2009 


