
6
Radiation Boost for Ductal Carcinoma In Situ After Whole-Breast Radiation Therapy (WBRT) Improves Local Control: Analysis From 10 Pooled Academic Institutions
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Purpose/Objective(s): The current rationale for using a radiation boost after whole breast radiation (WBRT) for DCIS is largely extrapolated from phase III invasive cancer trials that have demonstrated its benefit in decreasing ipsilateral breast tumor recurrence (IBTR). Demonstrating this benefit for DCIS specifically has been a challenge due to its long natural history & limited IBTR events after WBRT. Hence, current data are limited to conflicting series restricted in size, IBTR and/or follow up.  In this study, a DCIS cohort was assembled based on an a priori power analysis which estimated the sample size needed to detect the anticipated benefit from the boost. This cohort was analyzed to assess the independent effects of the boost for in-situ disease. 
Materials/Methods: IRB approvals & data sharing agreements were obtained from the 10 participating academic institutions across USA, Canada & France. De-identified patient level data were uniformly re-coded at the host institution and underwent 1° and 2° review prior to inclusion for analysis. Patients with pure DCIS treated with WBRT +/- electron or photon boost and 5 years minimum follow-up were eligible. DCIS cases with micro-invasion, brachytherapy boost, or unknown boost status were excluded. Sample size calculations (ratio of 2:1, α=0.05, power=80%) estimated 2,982 patients (1,988 boost; 994 no boost) would be needed to detect a 3% or greater benefit (ie- 10 yrs IBTR: 10% no boost vs. 7% boost) 
Results: Of 4,376 DCIS cases collected, the cohort eligible for analysis consisted of 4,131 patients (Nboost = 2,661, Nno boost=1,470). For the entire cohort, median f/u was 9 yrs; median age was 56 yrs; median boost dose was 14 Gy. Patients with +margins, unknown ER status and +necrosis were more likely to have received a boost (all p<0.05). The IBTR-free survival was 97.1% vs 96.3% (p=0.18), 94.1% vs 92.5% (p= 0.12) & 91.6% vs 88% (p=0.03) at 5, 10, & 15 years for boost vs no boost, respectively. Of the 4,131 patients, the overall IBTR was significantly less in those receiving boost compared with no boost (p=0.013). Subset analysis failed to demonstrate any benefit of the boost when a +margin was reported (p=0.99). The multivariate analysis incorporated grade, necrosis, ER & margin status, age, size &  tamoxifen-use demonstrated that the boost remained an independent predictor for decreasing IBTR (p=0.013), significant in all patients with negative margins irrespective of age group (all p<0.02). 
Conclusion: In the absence of PIII data, this study represents the largest dataset with longest follow-up supporting the use of a radiation boost for DCIS. Our findings demonstrate that the boost provides a small but statistically significant benefit of similar magnitude to that seen in invasive cancers. While the use of a boost is unlikely to overcome the detrimental effects of a +margin, it should be considered for margin-negative DCIS patients undergoing WBRT who have life expectancies >10-15 years, to provide an additional incremental benefit in decreasing IBTR.

