


Machine Learning Approach to Predict the Probability of
Recurrence of Renal Cell Carcinoma After Surgery:
Prediction Model Development Study
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RCC : Renal Cell Carcinoma

NB : Naive Bayes

KORCC : Korean Renal Cell Carcinoma
ML : Machine Learning

MSKCC : Memorial Sloan Kettering
Cancer Center NewYork
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JMIR MEDICAL INFORMATICS

Table 2. Bascline characteristics of patients (N=2814).

Kim et al

Variable

Age (years), mean (SD)

BMI (kg/m?), mean (SD)
Gender, n (%)
Male
Female
Smoking, n (%)
Nonsmoker
Current smoker
Necrosis, n (%)
No
Microscopic
Macroscopic
Lymphovascular invasion, n (%)
No
Yes
Capsular invasion, n (%)
No
Yes
Fuhrman nuclear grade, n (%)
1

2
3
4

hitps://medinform.jmir.org/2021/3/c25635

Recurrence group (n=278) Nonrecurrence group (n=2536)
58.4(11.9) 55.4(12.7)
23.6(3.2) 24.7 (3.3)

212 (76.3) 1811 (71.4)
66 (23.7) 725 (28.6)

207 (74.5) 2026 (79.9)
71 (25.5) 510 (20.1)

143 (51.4) 2272 (89.6)
30(10.8) 126 (5.0)
105 (37.8) 138 (5.4)
200 (71.9) 2436 (96.1)
78 (28.1) 100 (3.9)
148 (53.2) 2114 (83.4)
130 (46.8) 422 (16.6)

5(1.8) 108 (4.3)
57 (20.5) 1293 (51.0)
141 (50.7) 1008 (39.7)
75(27.0) 127 (5.0)
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Table 3. Diagnostic performance of machine learning algorithms for the prediction of renal cell carcinoma recurrence.

Algorithm (parameter name) and parameter ~ Sensitivity Specificity Accuracy AUROC® _—
value (in § years, in 10 years) y _—
S-year 10-year  S-year 10-year  S-year 10-year  S-year 10-year / / / ‘
/ /’/
_ ) . Kemel SYMPS 0.733 0673 0805 0853 0.800 0837 0.769 0.763 v
ML i 65 i 5l oolasw!
Logistic regression” 0.644 0692 0839 0816 0823 0.805  0.741 0.754 || ‘ A
Decision trec® 0.533 0442 0.866 0869 0839 0829 0.700 0.656 \ a
: polio jl eolawl b g0l (gl 00ls dwlxo d
. = KNNY (n-neighbors) NN 0 )
AUROC g cés ¢ SS9« comlu _ N T—
- - (100, 100) 0.556 0519 0905 0898 0877 0863 0.730 0.709 S
(10, 10) 0467 0426 0947 0928 0.909 0.881  0.707 0.675
" . " N f < . (50,50 0.511 0.461 0.931 0922 0.898 0.879 0.722 0.692
4 o NB o 5501 2 oos ¥t (200, 200) 0556 0481 089 0902 0871 086 0727 0691
Lb,,;b,,&l’l,io il ' ' o ' ' - '
NB" (alpha)
(10, 100)° 0.822 0.731 0.850 0828  0.848 0819 0836 0.784
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