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Patients with left or right unilateral breast cancer (BC) 
treated with 3D-CRT between 2015 and 2017 were 
included (BACCARAT clinical study). Before RT, a coronary 
computed tomography angiography (CCTA) was 
performed. Registration of the planning CT and CCTA 
images allowed precise delineation of the coronary 
arteries on the planning CT images. Using the 3D dose 
matrix generated during treatment planning and the 
added coronary contours, dose distributions were 
generated for the following cardiac structures: whole 
heart, left main coronary artery (LMCA), left anterior 
descending artery (LAD), left circumflex artery (LCX) and 
right coronary artery (RCA). A descriptive analysis of the 
physical doses in Gray (Gy) was performed. 
Results 
Dose distributions were generated for 89 left-sided BC and 
15 right-sided BC patients. The treatment schedule with 
tangential beams was either 50 Gy delivered in 25 
fractions of 2 Gy or 47 Gy in 20 fractions of 2.35 Gy, with 
or without irradiation of regional lymph nodes. Additional 
beams to tumor bed (boost) were used, if clinically 
indicated. The mean heart dose (Dmean Heart) was 2.9 ± 
1.5 Gy for left-sided BC and 0.5 ± 0.1 Gy for right-sided 
BC. For left-sided BC patients, the mean ratio Dmean 
LAD/Dmean Heart was around 5. All other ratios were 
below 1 except for RCA in right-sided BC patients 
(ratio=2.7). However, the coefficients of determination R² 
indicated that the proportion of the variance in Dmean 
LAD or Dmean RCA predictable from Dmean Heart was low 
(R²=0.45 and 0.36 respectively). For left-sided BC patients 
with lower exposure (Dmean Heart<3Gy), 56% of patients 
received doses > 40Gy to 20% of the LAD volume on 
average (V40Gy). 
Conclusion 
Our study illustrates that the predictive value of the mean 
heart dose was not good enough for coronary arteries, in 
particular for LAD, illustrating the importance of 
considering the distribution of doses within these cardiac 
substructures rather than just the mean heart dose to 
enhance knowledge on the risk of radiation-induced 
cardiotoxicity in breast radiotherapy. 
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Purpose or Objective 
Breast cancer (BC) is the most common cancer and the 
first leading cause of cancer related death among women. 
Nowadays, many prognostic factors are available in 
clinical practice for BC patients, but ongoing efforts are 
made by the scientific community to identify new 
biomarkers for prognostic models’ improvement. 
Inflammation is a hallmark of cancer and in the tumor-
microenvironment it contributes to many cancer-
promoting effects. Platelet-to-lymphocyte ratio (PLR) and 
neutrophil-to-lymphocyte ratio (NLR) are related to 
systemic inflammation and associated with prognosis in 
many solid tumors. The aim of this study is to verify the 
prognostic role of PLR and NLR in no metastatic BC 
patients who underwent radiotherapy (RT). 
Material and Methods 
Between January 2010 and December 2012, 229 
consecutive BC patients treated in our department with 
adjuvant RT were analysed. 3D conformal RT with 
conventional fractionation schedule was administered. 
Clinical, pathological, and treatment characteristics of all 
patients are reported in Table 1. PLR and NLR were 

calculated as the absolute platelet count divided by the 
absolute lymphocyte count, and absolute neutrophil count 
divided by absolute lymphocyte count, respectively. The 
blood-count values were collected before RT. PLR and NLR 
were dichotomized and the cut-off values were 180 
(namely, h-PLR≥180, l-PLR<180) and 3 (namely, h-NLR≥3, 
l-NLR<3), respectively. Actuarial 5 years overall survival 
(OS), disease free survival (DFS) were calculated.  The 
impact of PLR and NLR along with patients clinical, 
pathological, and treatment characteristics on survival 
endpoints was evaluated. To this end, univariate and 
multivariate analyses were performed.   
 

 
 
Results 
Median age was 55 years (range 25-84). At a median 
follow-up time of 70 months (range 5-99), 218 patients 
(95.2%) were alive. Eight patients (3.5%) died for disease 
progression, while 3 deaths (1.3%) were non-cancer 
related. There were 32 (14%) relapses of disease.  At the 
univariate analysis, 5y-OS was 98.4% for l-PLR patients and 
90.1% for h-PLR (p<0.002). 5y-DFS was 98.4% for l-PLR 
patients and 88.9% for h-PLR (p<0.001). h-PLR and h-NLR 
resulted significantly associated with higher distant 
recurrence rates, while it was not observed for 
locoregional recurrence rates. The results are reported in 
Figure 1. Among patients clinical, pathological, and 
treatment characteristics, stage III age < 55 years, triple 
negative status negatively affected 5y-OS and DFS. At 
multivariate analysis, only h-PLR and stage III resulted 
associated with poorer prognosis, with a significantly 
higher rate of distant recurrences. 
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Conclusion 
High PLR is associated with poor prognosis in breast cancer 
patients. This biomarker might be implemented in clinical 
practice to improve recurrence risk estimation. 
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Purpose or Objective 
Breast cancer irradiation is associated with an increased 
risk of cardiac toxicity. The relationship between cardiac 
dose and toxicity was described by prediction models with 
the mean heart dose (MHD) as predictive variable. To 
determine the MHD the heart volume has to be delineated. 
Delineation of the heart can be done manually, but this is 
a time consuming method. Alternatively, methods for 
automatic contouring of the heart have been developed 
and the geometric overlap with manual contours has been 
studied. However, the effect of the contouring method on 
model performance has never been studied. In this study, 
the performances of NTCP models containing MHD based 
on automatic and manual generated contours of the heart 
were analyzed.  
Material and Methods 
The study cohort consisted of 927 consecutive female 
breast cancer patients treated with radiotherapy after 
breast-conserving therapy. Manual contours of the whole 
heart were made routinely by technicians. Automatic 
contouring was performed with an in house developed 
multi-atlas based automatic segmentation (MABAS) tool 
for the heart. This tool has previously been proven to be 
an accurate and efficient method for automatic 
contouring of the heart on non-contrast planning CT scans. 
The NTCP model for acute coronary events (ACE) 9 years 
after radiotherapy by van den Boogaard et al. was refitted 
based on individual reconstructed MHD based on auto-
contours (MABAS fit) and manual-contours (manual fit) 

using Cox regression. Model performance was evaluated 
for both model fits by the -2 log likelihood and the c-
statistic. The correlation between predicted risks of an 
ACE for both model fits was calculated. Calibration of both 
model fits was performed by plotting predicted risk of an 
ACE against observed ACE rates for different subgroups. 
These subgroups were created by stratification of patients 
by predicted risk of an ACE (0-5%, 5-10%, 10-15%, 15-20% 
and >20%) in both groups.  
Results 
Model performance of the MABAS fit was comparable to 
the manual fit. The -2 log likelihood of the MABAS fit was 
1.4 lower than the manual fit (323.2 vs. 324.6 
respectively). The c-statistic of the MABAS fit and the 
manual fit were 0.82 (0.63-0.91) and 0.81 (0.72-0.90) 
respectively. Figure 1 shows that predicted risks for both 
model fits are highly correlated (r=0.994). Despite an 
overestimation of the risk of an ACE due to limited follow-
up, Figure 2 shows that the accuracy of the predictions for 
the MABAS fit and the manual fit are similar.  
 

 
Figure 1:Correlation between predicted risks of an ACE 
for MABAS fit and manual fit  
 

 
 
Figure 2:Calibration plot showing the predicted ACE rates 
9 years after breast cancer radiotherapy as a function of 
observed ACE rates for two model fits; one dataset using 
MABAS derived MHD and the other using manual derived 
MHD. 
Conclusion 
Refitting of the model by van den Bogaard et al. with 
datasets using MABAS and manual derived MHD results in 
highly correlated predictions and a comparable model 
performance.  
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