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Conclusion 
We developed a prognostic risk classification for patients 
with oligorecurrent PC treated with PSMA-PET-guided RT. 
Internal validation showed good accuracy. Patients with 
PSA levels at PSMA-PET-Imaging ≥0.8 ng/ml and the 
presence of other metastases (than bone or lymph node 
lesions) were at highest risk for biochemical relapse. 
External validation of the proposed RPA classification is 
planned as a next step. 
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Purpose or Objective 
The BCON trial showed that the addition of carbogen and 
nicotinamide (CON) significantly improved recurrence free 
survival (RFS) and overall survival (OS) rates (Hoskin et al., 
2010).  Twelve years after the trial closed to recruitment, 
the long-term clinical outcomes and their relationship to 
hypoxia markers are reported. 
Material and Methods 
An updated analysis of patients with bladder cancer 
treated in the BCON trial was undertaken. Cox regression 
was carried out to relate clinical outcomes to previously 
published biomarkers: a 24 gene signature hypoxia score 
(Yang et al., 2017) and necrosis status (Eustace et al, 
2013). 
Results 
333 patients were included in the original study. 12 
patients were excluded from the analysis.  Necrosis and 
hypoxia score were available for 148 of the remaining 
patients (73 RT+CON, 75 RT alone). There was a significant 
improvement in RFS at 5 years (41% vs 33%, p=0.040) which 
was maintained at 10 years (27% vs 20%).   The 5 year OS 
was 49% vs 40% (p=0.068) with a continued effect seen at 
10 years (32% vs 24%).  The hypoxia score was prognostic 
in the RT alone group (p=0.041), but not in the RT+CON 
group (p=0.634). Necrosis status was a less strong 
prognostic indicator in the RT alone group (p=0.079) and 
had no effect in the RT+CON group. The prognostic value 
of both hypoxia score and necrosis remained following 
adjustment for other known prognostic factors. Hypoxia 
scores (p=0.013) (Figure 1) and presence of necrosis 
(p=0.05) were both independent predictors of benefit 
from hypoxia modification in the RT+CON group.  
 

 
 
Conclusion 
With long-term follow up, there continues to be an 
advantage in RFS and OS with the addition of CON to 
radiotherapy, with a statistically significant improvement 
in 5 year RFS. These findings confirm the significant 
impact of hypoxia modification on long-term survival for 
bladder cancer patients undergoing organ preservation 
treatment. Similarly, the presence of necrosis and hypoxia 
predicts long-term benefit from hypoxia modification. A 
prospective biomarker driven clinical trial based on this 
data is now required to validate the use of hypoxia 
modification in patients most likely to benefit. 
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