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- Late toxicity after radiation is a
multifactorial event.

- Patient characteristics and technical
factors can influence the incidence of
late effects.

But:

- Patients with similar characteristics
and treated with homogenous
techniques may develop a different
spectrum and various levels of
toxicity.

Genetic factors ?



Barnett et al Clinical Oncol, 2011 in press

Multivariate analysis at 2 years in 1,014 pts



- Patients affected by rare genetic syndromes such as ataxia
teleangectasia, Nijmegen breakage syndrome, Fanconi’s anaemia and Bloom’s
syndrome experience more severe toxicity than general population.

- In the beginning, most attention was paid to ATM, BRCA1, BRCA2 and
mutations.

- Then, it was hypothesized that single nucleotide polymorphisms (SNPs),
the most abundant type of sequence variation in the human genome, could
make up a proportion of the genetic background (Andreassen, 2005).
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- Mutations of genes
expressed only in some
tissues can affect only the
radiosensitivity of such
tissue.

- Mutations of genes
expressed in all tissues can
affect the radiosensitivity
of all tissues.



Semin Radiat Oncol 2008(18):126 - 135

ED50 = effective dose

(expected to cause

fibrosis in 50% of

cases)



Andreassen CN, Radiother Oncol 2010; 97: 1-8

Meta-analysis of studies addressing the impact of the TGFB1
position 509 C/T SNP upon risk of various late normal tissue

reactions (a) and risk of late toxicity in the breast (b).



Observational Study CE 117/09

Polymorphic variants of genes predicting acute and late toxicity in
patients who underwent postoperative radiotherapy after
conservative surgery for breast cancer.

Inclusion criteria:

- Conservative surgery (96% quadrantectomy) from 1989 through 2009
with or without adjuvant chemotherapy/hormontherapy

Radiotherapy, DMCS e BRMA, and Laboratory of
Pharmacogenetics, DISCAFF, University of “Piemonte Orientale”

Radiotherapy:

• Two opposed tangential fields on CT slices for planning
• Dose to ICRU of 45 – 50,4 Gy, fxs 1,8 – 2Gy/die;
• Boost to tumour bed of 9 – 16 Gy.



Radiation Therapy and example of late toxicity

Grade 3 fibrosis (SOMA LENT)
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Conclusions

-Our results suggest that functional variations in genes involved
in oxidative stress response and fibroblast proliferation may
modulate the development of radiation-induced fibrosis in breast
cancer patients.

-Consisting but also equivicol results  are reported in the
literature.

-Unravelling the genetic basis of normal tissue complication risk
will be more dif?cult and complicated than (probably) anticipated
at ?rst.

-Standardized procedures for reporting clinical outcome data and
dosimetric treatment parameters are needed.

-Future studies should probably be undertaken by consortia
rather than single institutions.
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