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Can machine-learning improve cardiovascular risk prediction using routine clinical data? (Stephen
et al, 2017)
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Table 3. Top 10 risk factor variables for CVD algorithms listed in descending order of coefficient effect size (ACC/AHA; logistic regression),
weighting (neural networks), or selection frequency (random forest, gradient boosting machines). Algorithms were derived from training cohort of

295 267 patients.
ACC/AHA Algorithm Machine-learning Algorithms
Men Women ML: Logistic ML: Random Forest | ML: Gradient Boosting | ML: Neural Networks
| Regression | | Machines |
Age Age Ethnicity Age | Age | Atrial Fibrillation
Total Cholesterol HDL Cholesteral Age Gender Gender | Ethnicity
HDL Cholesterol Total Cholesterol SES: Townsend Ethnicity Ethnicity Oral Corticosteroid
| | Deprivation Index | | | Prescribed
Smoking Smoking Gender | Smoking | Smoking | Age
Age x Total Cholesterol  Age x HOL Cholesterol - Smoking HDL cholesterol HDL cholesterol | Severe Mental lliness
Treated Systolic Blood = Age x Total Cholesterol | Atrial Fibrillation HbAlc Triglycerides SES: Townsend
Pressure | | | Deprivation Index
Age x Smoking Treated Systolic Blood = Chronic Kidney Disease | Triglycerides Total Cholesterol Chronic Kidney Disease
Pressure |
Age x HDL Cholesterol  Untreated Systolic Rheumnatoid Arthritis SES: Townsend HbAlc BMI missing
Blood Pressura Deprivation Index |
Untreated Systolic Age x Smoking Family history of BMI Systolic Blood Pressure | Smoking
Blood Prassure premature CHD |
Diabetes Diabetes COFD Total Cholesterol SES: Townsend Gender

| Deprivation Index
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Table 4. Performance of the machine-learning (ML) algorithms predicting 10-year cardiovascular disease (CVD) risk derived from applying train-
ing algorithms on the validation cohort of 82,989 patients. Higher c-statistics resulls in better algorithm discrimination. The baseline (BL) ACC/AHA
10-year risk prediction algorithm is provided for comparative purposes.

Algorithms AUC c-statistic Standard Error* 95% Confidence Absolute Change from Baseline
Interval
| | . LeL | ucL
BL: ACC/AHA | 0.728 | 0.002 |, 0723 | 073 —
ML: Random Forest 0.745 , 0.003 | 0738 | 0.750 +1.7%
ML: Logistic Regression 0.760 4 0.003 | 0755 | 0.766 +3.2%
ML: Gradient Boosting Machines 0.761 | 0.002 0.755 0.766 +3.3%

ML: Neural Networks 0.764 _ 0.002 0759 | 0789 +3.6%
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