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Fig. A1: Proportions of chronic kidney disease stages by age and the changes in 2-, 5- and
10-years
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Fig. A2: Comparison of deep neural network performance with other machine learning models.
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Fig. A3: Contribution of the features of the CKD progression prediction model to the model output
at different follow-up years



a. CHARLS Cohort

Baseline 2011 with 137

Follow up 2015 with 101
predictors (n = 8,325)

predictors (n = 9,590)
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The 5-year follow-up cohort data
with 238 predictors (n = 4,174)
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Filtering selection yielded 15 predictors (e.g., HbAlc,
SBP), and 6 predictors were missing (c.g., antihypertensive

(within 2 yecars), foot problem indications).
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For numerical data, the mean of the corresponding category
in Table | is used instcad. For categorical data, the category
with the highest proportion in Table 1 is selected for filling.
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b. UK Biobank Cohort

Baseline with 20
predictors (n = 502,366)

Follow up 2 years with 20
predictors (n = 17,351)

Y
The 2-year follow-up cohort data
with 20 predictors (n = 17,351)

%iltering selection yielded 12 predictors (e.g., HbAlc,
SBP), and 9 predictors were missing (¢.g., Total Cholesterol,
LLDL Cholesterol).

For numerical data, the mean of the corresponding category
in Table 1 is used instead. For categorical data, the category
with the highest proportion in Table 1 is selected for filling.
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Fig. A4: Workflow for external evaluation of CHARLS and UK Biobank data



Table A1: Deep neural network model performance compares with machine leaning models

Follow up time (years) Model Oav:;f::z:’;,lg;g AUC Sensitivity
2 Random Forest ADASYN 0.7043 0.5534
5 Random Forest ADASYN 0.7372 0.6406
10 Random Forest ADASYN 0.7242 0.6243
2 AdaBoost ADASYN 0.7622 0.7273
5 AdaBoost ADASYN 0.7327 0.6912
10 AdaBoost ADASYN 0.7476 0.7190
2 GradientBoost ADASYN 0.7127 0.5252
5 GradientBoost NAN 0.7280 0.5581
10 GradientBoost NAN 0.7290 0.5621
2 Deep Neural Network NAN 0.8710 0.8621
5 Deep Neural Network NAN 0.8530 0.8129
10 Deep Neural Network NAN 0.8470 0.8000

Table A2: Comparison of the AUC and sensitivity of different deep learning models based
on different oversampling techniques over different follow-up times.

oversampling

Follow up time Model AUC Sensitivity
approaches
2 DNN model N 0.8710 0.8621
5 DNN model N 0. 8530 0.8129
10 DNN model N 0.8470 0.8000
2 DNN model Borderline SMOTE 0.7586 0.6429
5 DNN model ADASYN 0.7768 0.6720
10 DNN model Borderline SMOTE 0.7989 0.7543

Table A3. Weibull Accelerated Failure Time (AFT) Model Summary for CKD Progression

Variable Coef SE 95% CI (Coef) exp(Coef) z p-value
IR 2.42 0.03 [2.36, 2.49] 11.28 71.83 <0.005

ntercept

lambda_
RiskScore -1.28 0.10 [-1.48, -1.07] 0.28 -12.18 <0.005

rho_ Intercept 1.09 0.03 [1.03, 1.14] 297 38.92 <0.005



