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Why looking for predictors of normal 
tissue damage?

The 5 % most susceptible patients drive the “dose constraints”

Scaife et al. Br J Radiol 2015



Evidence for individual radiosensitivity

cumulative frequency distribution

Scaife et al. Br J Radiol 2015

differential frequency distribution



Individual radiosensitivity

Scaife et al. Br J Radiol 2015



GENEPI: Over-reactors: Very rare

De Ruysscher et al. Radiother Oncol 2010



Individual radiosensitivity

Scaife et al. Br J Radiol 2015



Caveat: Pseudo-individual radiosensitivity

Scaife et al. Br J Radiol 2015



Caveat: Pseudo-individual radiosensitivity
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Kerns et al. Radiother Oncol 2013



Imaging: Changes in Hounsfield Units (HU) 
per Gy for each individual patient
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Patient number (n=95)

ΔHU/Gy and dyspnoea ≥ G2

< median, 16/48 (33.3 %) > 
median, 17/47 (36.1 %) 

(p=0.77) 

De Ruysscher et al. Acta Oncol 2013



• The average timepoint of CTfup was 2.3 months after end of 
radiotherapy.

• Lung tissue damage description: patient-specific dose response curves 
for density change were generated.

• Sigmoidal fits (with parameters ΔHUmax and D50) outperformed linear
fits.

Defraene et al. Radiother Oncol 2015



Number of SNP needed for an AUC 
0.75-0.95 in a low penetrance
polygenic distribution

Kerns et al. Sem Radiat Oncol 2015
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Replicated SNP associated with late 
radiation toxicity

Kerns et al. Sem Radiat Oncol 2015



Confirmed SNP-associated RT toxicity

Kerns et al. Future Oncol 2014



Conclusions

• There is definitely a genetic base for some of the 
observed individual differences in radiosensitivity

• The genetics now have matured 

• Accurate reporting is needed

• Combination of genetic information with NTCP (multi-
factorial) models and imaging improves the model and 
decreases the number of patients needed

• Be aware of technical issues such as the real dose 
delivered that may lead to erroneous conclusions 


