
Radiogenomics of homologous recombination deficiency (HRD) in breast cancer: Radiomics-based image biomarker for HRD
Joonoh Lim1,*, Pil Sun Baek2,*, Jeongmin Lee3,#, Brian Baek-Lok Oh1, Ryul Kim1, Young Seok Ju1, Jeong Seok Lee1, Minsuk Kwon4, Sangmoon Lee1, Won-Chul Lee1

1Inocras Inc. (formerly Genome Insight Inc.), San Diego, CA; 2Bucheon St. Mary’s Hospital, Bucheon-Si, South Korea; 3Department of Radiology and Center for Imaging Science, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, South Korea; 4Division of Hematology-Oncology, Department of Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, South Korea. 
* Contributed equally. # Corresponding: j.rosemary.lee@samsung.com / jmlee328@gmail.com

Background
• Homologous recombination deficiency (HRD) in breast cancer is an actionable target.

• Notably, BRCA1 and BRCA2 are key genes implicated in HRD whose deleterious germline mutations have become a key 

criterion for the usage of poly (ADP-ribose) polymerase inhibitors (PARPi).

• Although germline BRCA1/2 mutations are detectable in only a small fraction (1-5%) of breast cancers, recent whole-

genome sequencing (WGS) studies have revealed that up to 22% of breast cancers also exhibit HRD-like genomic 

characteristics, suggesting a broader potential for HRD-targeted therapy. This has spurred the development of 

genomic-feature-based HRD identification methods.

• However, the invasive and costly nature of these methods poses a challenge. This has prompted our investigation into 

non-invasive image biomarkers for HRD identification, particularly using dynamic contrast-enhanced (DCE) breast MRI.

Methods
• Invasive breast cancer patients were recruited from March 2021 to August 2022. Eligibility criteria included availability 

of fresh-frozen tumor tissue for WGS and suitability for dynamic contrast-enhanced (DCE) MRI to facilitate radiomics 

analysis. The association between HRD and radiomic features as well as clinicopathologic factors was investigated 

through rigorous genomic and statistical analysis.
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Conclusion and Future Aspects

Radiogenomics reveals the direct 
relationship between radiomic 

features and homologous 
recombination deficiency (HRD), 

an actionable target with 
expanding clinical indications, 

opening the door for non-invasive 
diagnostics of HRD through 

magnetic resonance imaging 
(MRI). 
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Collaborators

• In this study, four radiomic features showed predictive value for identifying HRD in breast cancer. Given 

their fair predictability and availability of breast MRI, they hold potential as non-invasive imaging 

biomarkers well-suited for HRD screening.

Result

• A total of 145 women with invasive breast cancer (age 20 to 69) voluntarily participated in this study. Of 145 

participants, 24 (16.6%) were identified as having HRD.

• Notably, all patients with biallelic pathogenic germline mutations in BRCA1 (n = 3) or BRCA2 (n = 2) exhibited HRD. 

• A comprehensive analysis of 214 radiomic features revealed that tumor sphericity, informational measure of 

correlation 1 (IMC1), size-zone non-uniformity normalized (SZNN), and small area emphasis (SAE) derived from 

subtracted early dynamic T1-weighted imaging were significantly correlated with HRD.

• These radiomic features demonstrated substantial diagnostic value, showing their high performance in the area under 

the receiver operating characteristic curve (ROC-AUC) and the precision-recall curve (PR-AUC) analysis.

• To explore individual effects of HRD and triple-negativity

(TNBC) on the identified radiomic features, we divided

the cohort into four groups and compared their means.

• Interestingly, HRD and TNBC exhibited compound effect,

each contributing independently to the intensity of

radiomic features.

• In addition, evaluation of effect sizes between all

possible combinations of HRD and TNBC indicated that

HRD exerted stronger effects on feature values than TNBC,

suggesting that these radiomic features are more

relevant to HRD than to the triple-negative phenotype.
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