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Outline

• Optimal pathway for bladder preservation

• Technological advances

• Combining radiation and immune checkpoint inhibitors
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Optimal patients for radical radiotherapy treatment

• Localised-disease muscle-invasive cancer

• Maximal Trans-Urethral Resection of Bladder

• Good bladder function

• WHO PS ≤3



Management of localised muscle-invasive bladder cancer

TURBT

Radical Radiotherapy + 
Radiosensitisation

Radical Cystectomy 

Regular Cystoscopy

Neoadjuvant 
Chemotherapy



Contemporary data: Multi-institutional comparison

Zlotta et al: JCO 40, no. 6_suppl (February 20, 2022) 433-433

Trimodality approach favoured:
Distant failure-free survival 
(82 vs 78%; p=0.14)

Overall survival 
(78 vs 66%; p<0.001)

Cause-specific survival 
(85 vs 78%, p=0.02) 
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Radiosensitisation is better than radiotherapy alone
BC2001 BCON

James et al. N Engl J Med. 2012 Apr 19;366(16):1477-88. Hoskin et al. J Clin Oncol. 2010 Nov 20;28(33):4912-8. 
Hall et al. Eur Urol. 2022 Sep;82(3):273-279. Song et al. Int J Radiat Oncol Biol Phys. 2021 Aug 1;110(5):1407-1415
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Current radiosensitisation: UK practice

Huddart et al. JCO 38 (6). Suppl. 503



Bladder cancer radiotherapy

64 Gy in 32 doses over 
6.5 weeks

55 Gy in 20 doses over  
4 weeks

Conventional fractionation radiotherapy was the 
standard of care…
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55Gy ILRC benefit also seen in patients receiving RT alone: HR 0.72 [CI 0.49-1.05]

Model estimates adjusted by potential confounders, trial-specific differences and clustering within hospital.

Invasive loco-regional control

BC2001

BCON

Combined

Overall Survival
BC2001

BCON

Combined

67/275

38/94

105/369

196/275

71/94

267/369

(events/N)

64Gy

31/174

73/217

104/391

127/174

156/217

283/391

(events/N)

55Gy

0.77 (0.50, 1.19)

0.71 (0.52, 0.96)

0.93 (0.73, 1.19)

0.78 (0.58, 1.05)

0.87 (0.72, 1.06)

0.67 (0.42, 1.06)

(95% CI)

Hazard ratio

 55Gy better 64Gy better →

1.4 .6 .8 1 1.25

NI margin

95% CI excludes non-
inferiority margin (p-

value<0.001) AND 
excludes  null difference 

(superiority p-value 
0.026)

Choudhury et al. Lancet Oncol. 2021 Feb;22(2):246-255

64Gy vs 55Gy comparison – ILRC & OS
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.

Model estimates adjusted by potential confounders, trial-specific differences and clustering within hospital.

Late bladder and bowel toxicity

BC2001

BCON

Combined

62/203

27/75

89/278

(events/N)

64Gy

31/120

66/175

97/295

(events/N)

55Gy

-5.24 (-15.78,  5.30)

-0.79 (-17.84, 16.27)

-3.37 (-11.85,  5.10)

(95% CI)

Risk difference

0-15 -10 -5 0 5 10 15

 55Gy better 64Gy better   →

NI margin

64Gy vs 55Gy comparison – Late toxicity
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3-D conformal radiotherapy reduces toxicity
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Further advances in radiotherapy: Adaptive 
radiotherapy with Plan of the Day ‘PoD’

MacDonald et al. Clin Oncol (R Coll Radiol). 2013 Sep;25(9):549-56
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The RAIDER Study: results at ASCOGU23?

Hafeez et al. BMJ Open. 2020 Dec 31;10(12):e041005.
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Adapting for daily bladder changes

MR-image guided radiotherapy
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Functional MRI in radiotherapy

Hafeez et al. Clin Oncol (R Coll Radiol). 2022 Oct;34(10):630-641.



Journal for ImmunoTherapy of Cancer 2021;9:e002038.
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Phase I clinical trials published: more to come….

• Significant toxicity with 36 Gy in 6 weekly fractions (2/6 DLT)

• Significant toxicity with 50 Gy in 20 fractions with weekly gem (4/8 

colitis)

• Largest phI: 26 patients across three arms: combination of anti-

PD-1 & anti-CTLA4 increases toxicity

Tree et al. Int J Radiat Oncol Biol Phys. 2018 Aug 1;101(5):1168-1171. Marcq et al. Int J Radiat Oncol Biol Phys. 2021 Jul 1;110(3):738-741
de Ruiter et al. European Urology. In press



Concurrent IO: Pembrolizumab/Gemcitabine

Balar et al. (Presented at ASCO 2021)

Choudhury et al. J Clin Oncol. 2011 Feb 20;29(6):733-8. 



Concurrent IO: Pembrolizumab/Gemcitabine

Balar et al. (Presented at ASCO 2021)

Choudhury et al. J Clin Oncol. 2011 Feb 20;29(6):733-8. 



Swinton et al. ASTRO 2022

Outcomes of N+ disease with radiotherapy and surgery
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Conclusions 

• Outcomes of radiotherapy with radiosensitisation are comparable to surgery 

with long term data now avilable

• Advanced technology is improving delivery of radiation

• Further data required on combining radiation and immunotherapy

• N+ disease has a poor prognosis; outcomes with surgery and radiation are 

equivalent
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Questions?


