BC Reverse engineering the Sybil score: the riskiest nodule size and characteristics matter most
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* Sybil scores are largely driven by the A total of 3,164 individuals were included in the analysis, with a mean of 4 nodules per
ﬂ/ characteristics of the top-ranked (highest-risk) participant. Most nodules were solid (81.96%), followed by ground-glass opacity nodules (14.31%)
iy — nodules. Patients’ characteristics and lower- and semi-solid nodules (3.73%)
p— risk nodules contribute less  The Sybil score was predicted mainly by nodule-level features. Mean axial diameter of the first-
| ° F.urther studies should focus on improving the ranked nodule was the dominant predictor, followed by the diameter of the second-ranked
ST s e iy | | TisK assessment toos for scans without nodule, and other first-ranked nodule characteristics, including location and spiculation
nodules or with only low-risk nodules * Patient-level variables, including emphysema extent, smoking duration, pack-years, age, and

* Sybil is an Al tool to predict lung cancer risk

from a single computed tomography (CT) scan education, contributed less than the top-ranked nodule features
* We evaluated whether characteristics f)f MODEL & EVALUATION SHapley Additive exPlanations (SHAP) values

nodules and patients among people with Model Development
rdodu!gs can accurately predict the Sybil score || A Light-GBM regression model was used to FRETEN Y FRCPELLIN ESrTRsimr | 0 ]
* |dentified which characteristics are most , ,
strongly associated with the score predict the 6-year Sybil >COre Rank 2 nodule diameter| 0.007 }
* Data were randomly split into 70% Rank 1 nodule spiculation| 0.005 b —
training and 30% testing sets '
* Hyperparameters were op.timi.zed using grid Rank 1 nodule location| 0.004 . ;
search and 5-fold cross-validation Pack years| 0.004 _
Data sources: Baseline LDCT scans from the ILST | | Model Evaluation
Vancouver and Pan-Can lung cancer screening * Model performance was evaluated Smoking duration| 0.004 -
cohorts using MAE and RMSE. The MAEs were 0.044 Emphysema extent| 0.003 .
Outcome: 6-year Sybil risk score in the training set and 0.048 in the testing set
Features: (with corresponding RMSEs of 0.074 and Rank 2 nodule location -0-002 (
* Patient: 0.083), which suggest limited overfitting Rank 1 nodule type| 0.002
Age, sex, smoking status, smoking duration, * Feature importance was evaluated using gain- Rank 2 nodule segment site| 0.002
pack-years, BMI, education, family history of based variable importance and SHapley ' | | | | |
cancer, number of nodules, and emphysema Additive exPlanations (SHAP) values. SHAP -0.20 -0.10 SHAOI50\9aIue 0.10 0.20
* Nodule features: values were used to assess the vectorized
Mean nodule diameter, nodule type, impact of each feature regarding Sybil score Feature valueLow | High
spiculation, location, segment site, segment predictions * Larger diameter of the first-ranked nodule was positively associated with higher predicted Sybil
status , scores. For first-ranked nodules, spiculated ones had more positive SHAP values than non-
) NOdUI?S were ranked from. highest to IowEEt spiculated ones, suggesting that the spiculation of the first ranked nodule is positively associated
risk using thg Pan-Can mallgnarTcy probablll’.cy; with predicted Sybil scores
the highest-risk nodule was defined as the first-| - i trmmamg, o v i s ooy o, ||+ Nodlule location also contributed to model predictions; subpleural nodules were associated with
ranked nodule Etith:EtthkRi:mﬁFTijthEtY;2Egrﬂhzlifhﬁstf;dﬁv?ft:;K;gttPJkChkﬂts[I)y lower predicted sybil scores, whereas parenchymal nodules were associated with higher
o e P B Pt el e o, || predicted sybil scores
Journal of Meclcine, 365(10):910-515, 2013 * For nodule types, ground-glass opacity nodules were associated with lower predicted Sybil
2 frfgluu "d A"a”(J”S)t:HAFffc’:xfgb"““ Aot Tor PRoost, 2020 R pacicgeversion 03 scores, while solid nodules were associated with higher predicted Sybil scores
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