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Conclusion and Future Directions

• SBRT active area of investigation

• a body of literature supports local control data in the setting of limited 
metastatic disease

• phase I and II trials have established the relative safety 

• a dearth of phase III randomized evidence, including the use of 
immunotherapy



2020; 25(2):e311-e320.

125 lesioni, 15 centri

449 lesioni, 19 centri

272 lesioni, 14 centri





Background

No accurate prediction models for clinical outcomes of gynaecologic oligometastatic
cancer treated with SBRT exist

Nor is it clear if attaining a complete response (CR) following SBRT influences oncologic 
outcomes



AIM

• a pooled analysis of a large real-world multicentric dataset of ovarian,
uterine and cervical oligometastatic lesions treated with SBRT in terms of
efficacy and clinical outcomes

• in addition, an exploratory machine learning analysis able to identify the
covariates able to predict the complete response after SBRT





ALL





Objective response rate (CR+PR): 85.9%

Clinical benefit (CR+PR+SD): 91.8%

OC
CR rate of 65.2%,

UC
CR rate of 64.0% 

CC
CR rate of 58.4% 

Efficacy
Overall series

CR 538 (63.7%)

PR 189 (22.3%)

SD 80 (9.5%)

PD 38 lesions (4.5%)



Variables selection and modelling
Least Absolute Shrinkage and Selection Operator (LASSO) method’s application to all seriesàpoor 
ability to forecast CR

Analysis of the 3 malignancies separately

3 covariates predicted CR for ovarian or uterin lesion (LASSO coefficent not zero)

No covariates predictive for CR in cervical cancer lesions



Classification And Regression Tree
analysis (CART) model



The overall 2-year actuarial local control rate: 79.2% 

91.5% CR
52.5% NCR 
(p<0.001)

CC 2-year actuarial LC Δ: 66.9%
UC 2-year actuarial LC Δ: 58.9%
OC 2-year actuarial LC Δ: 19.2%

Median follow-up was 125 months (range: 1-316 months) 

Clinical Outcomes 1



The overall 2-year actuarial PFS rate: 27.3%

35.4% CR
10.8% NCR 
(p<0.001)

CC 2-year actuarial PFS Δ: 34.7%
UC 2-year actuarial PFS Δ: 27.8%
OC 2-year actuarial PFS Δ: 20.0%

Clinical Outcomes 2



The overall 2-year actuarial OS rate: 84.7%

89.4% CR
76.2% NCR 
(p<0.001)

CC 2-year actuarial OS Δ: 24.6%
UC 2-year actuarial OS Δ: 26.2%
OC 2-year actuarial OS Δ: 2.7%

Clinical Outcomes 3



Key points
• 21 radiation therapy centres have combined their data on 846 lesions from 501 patients in an effort to identify complete

response predictors and to strengthen the role of SBRT in the GYN setting

• A robust and consistent CART model employing 4 clinical variables, which may lead oncologists via the rising chance of CR

• For OC lesions, the type of lesion (lymph node or parenchyma) was the most important variable, whereas for UC lesions, 
the BED10 was the most important one. 

• the likelihood of receiving a complete response increases with decreasing volume for both the ovarian and the uterine 
lesions. The size of the lesion offers for the radio-oncologist another degree of freedom on which he can partially infer

• For the setting of cervical cancer, however, it was not possible to identify any variables that were sufficiently predictive to 
create a model. The lack of some input factors, such as the HPV status or other genetic/ epigenetic variables able to  
better determine the core biology of the disease, or the minimal number of inputs might be the cause of this failure

• The achievement of complete response acts as a major driver

• SBRT gave a high and long-lasting Local Control rate (2-year rate: 79.2%) 



Limits and strength 
• the retrospective nature of the data. 

• This ML model is based on a modest number of clinical and dosimetric parametersà
other variables with potential influence on outcome prediction may be overlooked. 

• The model was developed utilizing readily available data, which did not necessitate 
costly and time-consuming data processing (as in radiomics or genomics), resulting in 
more basic and understandable model that was also accurate. The low number of input 
variables should be viewed as a gain because such models will be less likely to 
overfit and easier to understand



Conclusions
• every effort must be made to obtain a complete response because seems to 

affects the outcomes

• the capacity to forecast it using artificial intelligence is critical in boosting the 
chance of SBRT effectiveness and driving treatment choices

• Further prospective studies to define doses, fractionations and volumes are 
needed, as well studies on the combination of SBRT with radiotherapy sensitizer, 
targeted drugs and immunotherapy.
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