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Section 2 - Project Information

Project Title Developing predictive models for side effects from radiotherapy for breast
cancer

Project Summary

Radiotherapy saves lives—but for some breast cancer patients, it can leave lasting side effects
such as breast pain, changes in appearance, or arm swelling (lymphedema). These complications
can affect comfort and mobility for years after treatment.

This PhD project aims to change that. We are investigating why some patients experience these
side effects while others don’t, looking at genetics, treatment timing, and other biological factors.
For example, could the time of day you receive radiotherapy influence your outcome? Early
evidence suggests it might—and your research could help uncover why.

You’ll join a unique collaboration between world-leading genetics researchers in Leicester,
clinical oncologists in Nottingham, and our industry partner Therapanacea who are a pioneer in
Al-driven radiotherapy software. This means you’ll gain experience across cutting-edge genomics,
clinical oncology, and artificial intelligence.

Using data from thousands of patients, you’ll develop advanced computer models that combine
genetic profiles, imaging, and clinical details to predict individual risk. These Al-powered tools will
help clinicians provide personalised risk reports before treatment begins—empowering patients
to make informed choices and reducing long-term harm.

Your work will contribute to safer, smarter, and more personalised cancer care, improving quality
of life for survivors worldwide.

References

Aguado-Flor, E et al. Integrating genetic polymorphisms and clinical data to develop predictive
models for skin toxicity in breast cancer radiation therapy. Breast. 2025 Aug:82:104506.

Aldraimli, M et al. Development and Optimization of a Machine-Learning Prediction Model for
Acute Desquamation After Breast Radiation Therapy in the Multicenter REQUITE Cohort. Adv Radiat
Oncol. 2022 Jan 3;7(3):100890.

Jaikuna, T et al. Contouring variation affects estimates of normal tissue complication probability for
breast fibrosis after radiotherapy. Breast. 2023 Dec:72:103578



mailto:cjt14@le.ac.uk
https://le.ac.uk/people/christopher-talbot
mailto:ajw51@le.ac.uk
https://le.ac.uk/people/adam-webb

Jandu, H et al. Genome-wide association study of treatment-related toxicity two years following
radiotherapy for breast cancer. Radiother Oncol. 2023 Oct:187:109806.

Johnson, K et al. Genetic Variants Predict Optimal Timing of Radiotherapy to Reduce Side-effects in
Breast Cancer Patients. Clin Oncol (R Coll Radiol). 2019 Jan;31(1):9-16.

Naderi, E et al. Large-scale meta-genome-wide association study reveals common genetic factors
linked to radiation-induced acute toxicities across cancer types. JNCI Cancer Spectr. 2023 Oct
31;7(6):pkad088.

Rattay, T et al. External Validation of a Predictive Model for Acute Skin Radiation Toxicity in the
REQUITE Breast Cohort. Front Oncol. 2020 Oct 30;10:575909.

Webb, A et al. Treatment time and circadian genotype interact to influence radiotherapy side-
effects. A prospective European validation study using the REQUITE cohort. EBioMedicine. 2022
Oct;84:104269.




