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ABSTRACT Objective:To validate five-year risk prediction models for atherosclerotic cardiovascular di-
sease (ASCVD) in a contemporary rural Northern Chinese population. Methods: Totally 6 489 rural
adults aged 40 to 79 years without clinical ASCVD were enrolled at baseline between June and August
2010, and followed up through January 2017. Expected prediction risk using the China-PAR (prediction
for ASCVD risk in China) model was compared with the pooled cohort equations ( PCE) reported in the
American College of Cardiology / American Heart Association guideline. Kaplan-Meier analysis was used
to obtain the observed ASCVD event (including nonfatal myocardial infarction, coronary heart disease
death, nonfatal or fatal stroke) rate at 5 years, and the expected-observed ratios were calculated to eva-
luate overestimation or underestimation in the cohort. The participants in the cohort were divided into 4

categories ( <5.0% , 5.0% —-7.4%, 7.5% -9.9% , and =10. 0% ) for comparisons based on
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ASCVD prediction risk. The models were assessed by discrimination C statistic, calibration y*, and cali-
bration charts and plots for illustration as well. Results: Over an average 5. 82 years of follow-up in this
validation cohort with 6 489 rural Chinese participants, 955 subjects developed a first ASCVD event.
Recalibrated China-PAR model overestimated ASCVD events by 22.2% in men and 33.1% in women,
while the overestimations were much higher for recalibrated PCE as 67. 3% in men and 53. 1% in
women. Gender-specific China-PAR model had C statistics of 0. 696 (95% CI, 0.669 —0.723) for men
and 0.709 (95% CI, 0.690 —0.728) for women, which were similar to those of 0.702 (95% CI, 0.675 -
0.730) for men and 0.714 (95% CI, 0.695 —0.733) for women in the PCE. Calibration )(2 values in
China-PAR were 17.2 and 54.2 for men and women, respectively; however, the PCE showed poorer ca-
libration (y* =192.0 for men and y* = 181.2 for women). In addition, the calibration charts and plots
illustrated good agreement between the observations and the predictions only in the China-PAR model,
especially for men. Conclusion: In this validation cohort of rural Northern Chinese adults, the China-
PAR model had better performance of five-year ASCVD risk prediction than the PCE, indicating that
recalibrated China-PAR model might be an appropriate tool for risk assessment and primary prevention of

ASCVD in China.
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CHD, coronary heart disease; SBP, systolic blood pressure.
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Figure 1 Flow chart of inclusion criteria applied to the study
participants for the validation of five-year ASCVD risk prediction models
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Table 1 Baseline characteristics and ASCVD events of study participants by gender

Characteristics Men (n=2217) Women (n=4272) P value *

Age/years, x s 55.7£9.0 55.2+£8.7 0.027
Current smoker, n (% ) 1311 (59.1) 430(10.1) <0.001
Waist circumference/cm, x +s 87.1+10.5 84.2 +10.2 <0.001
SBP/mmHg, x +s 128.9 +16.4 128.0 +17.1 0.038
DBP/mmHg, x +s 82.2+£9.9 79.9 +9.1 <0.001
Anti-hypertensive treatment, n(% ) 344(15.5) 749(17.5) 0.040
Total cholesterol/ (mg/dL) , x £ 180.9 £36.7 194.2 £37.7 <0.001
HDL-C/(mg/dL), x s 44.5£11.6 47.3 +11.4 <0.001
Diabetes, n( % ) 192(8.7) 421(9.9) 0.119
Family history of ASCVD, n(% ) 817(36.9) 1757 (41.1) 0.001
Incident ASCVD events, n(% ) 343(15.5) 612(14.3) 0.217
Incidence of ASCVD, n/100 000 person-year 2679.7 2449.6

S-year Kaplan-Meier ASCVD rate/ (% ) 11.2 10.3

ASCVD, atherosclerotic cardiovascular disease; SBP, systolic blood pressure; DBP, diastolic blood pressure; HDL-C, high-density lipoprotein cho-

lesterol; To convert total cholesterol and HDL-C to mmol/L, multiply by 0.025 9; 1 mmHg =0. 133 kPa. * Compared between men and women.
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Table 2  External validation of five-year ASCVD risk prediction by China-PAR and comparison with the PCE

Men Women
Items

China-PAR PCE China-PAR PCE
Total participants, n 2217 2217 4272 4272
Actual ASCVD events” | n 343 343 612 612
Kaplan-Meier-adjusted events * , n 247.6 247.6 438.3 438.3
Predicted ASCVD events™, n 302.6 414.3 583.4 671.2
Expected-observed ratio 1.222 1.673 1.331 1.531
C statistic 0.696 0.702 0.709 0.714
95% CI 0.669 —0.723 0.675 -0.730 0.690 -0.728 0.695 -0.733
Calibration y* 17.2 192 54.2 181.2
P value 0.028 <0.001 <0.001 <0.001

ASCVD, atherosclerotic cardiovascular disease; CI, confidence interval; PCE, pooled cohort equation. # Actual number of ASCVD events through
follow-up; s Observed number of ASCVD events after Kaplan-Meier adjustment through follow-up; f Expected number of events based on the five-year

ASCVD prediction models through follow-up.

MG ACC/AHA F5 15 1 XU 2341, 49 1) b 4 XL
W6 A A 0 (R 2) , & BE T XL 6 i e 4 ( AL
5 =10% ), % PE PCE #AR S M AY 15 I (84. 6% ) I

K= (E 2B) L, 1 China-PAR BRI E4h 1719, 1%
(E2A) o P38 10 41 A& K145, 22| Hosmer-
Lemeshow & HERI (& 3) , 7£ B M A & B PCE £
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Figure 2 Five-year Kaplan-Meier observed and predicted ASCVD event rates in the external validation cohort using the China-PAR (A) and PCE (B)
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ASCVD, atherosclerotic cardiovascular disease; China-PAR, prediction for ASCVD risk in China; PCE, pooled cohort equation.
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Figure 3  Calibration plots for the external validation of five-year ASCVD risk prediction using the China-PAR and PCE
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