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Suppl. Table 1. 5-year Follow-up Characteristics of the Heinz Nixdorf Recall Cohort (N=3281) with two CT Scans, the second after a Time Interval
without Events of 5 Years. According to Coronary (N=85), Hard Cardiovascular (N=161) and Total Cardiovascular events (N=241) during
a Follow-up Time of 7.8 £ 2.2 years after the Last CT Scan

All subjects

Coronary event No coronary . HardCVevent NoCVevent .. .. Total CV event No CV event p_value*
(n=3281) (n=85) event (N=3196) (n=161) (n=3120) (n=241) (n=3040)
Age, yrs 63.9+7.5 66.5+7.7 63.8+7.5 0.0011 68.2+7.7 637+7.4  <0.0001 67.6+7.3 63.6+7.5 <0.0001
Male sex, n(%) 1524 (46.4) 61 (71.8) 1463 (45.8)  <0.0001  105(65.2) 1419 (455)  <0.0001 163 (67.6) 1361 (44.8)  <0.0001
Systolic BP, mmHg 1337+19.7  139.1+182 1336+197 00011  1422+209 1333195  <0.0001 141.9+20.5 13314194  <0.0001
Diastolic BP, mmHg 79.5+10.4 802+10.2  79.4+10.4 0.48 813+10.8  794+104 0021 81.4+11.1 79.3+10.3 0.0032
Total %Z%?_Stem" 208.7+40.0  2328+58.6  228.6+39.4 0.34 229.0+50.8 2287+39.4 002 229.5 + 48.4 228.7 +39.3 074
HDL-C, mg/dL 60.9 £ 16.1 5324145  61.2+161  <0.0001 554%151  612+161  <0.0001 55.5 £ 15.0 6144162  <0.0001
LDL-C, mg/dL 133.4+344  133.4+381 1334343 0.98 130.8+34.9 1335+344 032 134.5 + 36.2 133.3+34.2 0.60
Never smoker, n(%) 1437 (43.8) 29 (34.1) 1408 (44.1) 65 (40.4) 1372 (44.0) 101 (41.9) 1336 (43.9)
Former smoker, n(%) 1260 (38.4) 33 (38.8) 1227 (38.4) 0.048 62 (38.5) 1189 (38.4) 047 89 (36.9) 1171 (38.5) 0.37
Present smoker, n(%) 584 (17.8) 23 (27.1) 561 (17.6) 34 (21.1) 550 (17.6) 51 (21.2) 533 (17.5)
Diabetes, n(%) 532 (16.2) 23 (27.1) 509 (15.9) 0.006 46 (28.6) 486 (15.6)  <0.0001 68 (28.2) 464 (15.3) <0.0001
hsCRP mren‘g;"‘[‘ Q1-Q3)  14(08-29) 18(11-42) 14(08-28) 00084 17(09-35 14(08-28) 0021 16(08-37)  14(08-28) 0011
eGFR, mL/min 65.6 £ 10.7 652+116  656+10.7 0.74 641+11.9  656+107 007 64.9+11.2 65.6 +10.7 0.30
Antihypertensive
g e 1422 (43.3) 53 (62.4) 1369 (42.8)  0.0003 105(65.2) 1317 (42.2)  <0.0001 150 (62.2) 1272 (41.8)  <0.0001
Lipid-lowering
menicaton. n(o 550 (16.9) 16 (18.8) 538 (16.8) 0.63 30 (18.6) 524 (16.8) 0.54 52 (21.6) 502 (16.5) 0.043
_ 282.9 (63.9 - 1833 (34.0-  19.6(0-
CAC median (Q1 - Q3) 24.0 (0 - 180.5) 7a1e) | 2L5(0-170.3) <0.0001 542.3) 114.9) <0.0001 269.0 (58.5- 757.6) 16.8 (0-149.7)  <0.0001
CAC=0, n(%) 1179 (35.9) 11 (12.9) 1168 (36.5) 20 (12.4) 1159 (37.1) 22 (9.1) 1157 (38.1)
CAC=1 - 99, n(%) 1022 (31.1) 15 (17.6) 1007 (31.5) 44 (27.3) 978 (31.3) 56 (23.2) 966 (31.8)
CAC=100-399, n(%) 615 (18.7) 25 (29.4) 500 (18.5)  <0.0001 48 (29.8) 567 (18.2)  <0.0001 71 (29.5) 544 (17.9) <0.0001
CAC=2400, n(%) 465 (14.2) 34 (40.0) 431 (13.5) 49 (30.4) 416 (13.3) 92 (38.2) 373 (12.3)

BP indicates blood pressure, CAC coronary artery calcification, eGFR glomerular filtration rate, HDL-C high density lipoprotein-cholesterol, hsCRP high sensitive C-reactive
protein, LDL-C low-density lipoprotein-cholesterol, values are for frequency (%), median (interquartile range) or mean (+ SD). CVD event: cardiovascular event without / including
revascularizations. *P-values are for differences between groups using chi-square or Fisher’s exact test or Cochran-Armitage trend test, t-test or Mann-Whitney U-test.



Suppl. Table 2. List of Criteria Used for Estimating Coronary Artery Calcification Progression Calculated from Baseline and 5-Year CT Scans

Criterion Algorithm Unit Abbreviation
CACy,=0:
CACs5,>0
. CACy=1-100:
Berry criterion (CACs,-CACy) 210 per year - 1vs. 0 Berry
CAC,>100:
(CACs,-CAC)/CAC, 210% per year
Hokanson criterion (VCACs,-VCACy) >2.5 1vs.0 Hokanson
Slow vs. expected CAC progression*) Progression below / 1lvs.0 Slow & Rapid
Rapid vs. expected CAC progression*) above acceptance band *) 1lvs.0 P
Annualized change of CAC (CACsy-CACy,) per year Per SD, 40.4/year Absolute
Annualized change of CAC, (VCACs,-VCAC) per year Per SD, 0.76/year Root
square root scale
Annualized change of CAC , (log(CACs,+1)-log(CAC,+1)) per year Per SD, 0.22/year Log

log scale

Expected CACs, calculated following individual
CAC, percentile for time between CT scans *)

Observed log(CACs,+1) minus
expected log(CACsy+1)

Per SD, 1.20/year

Log obs — log exp

Model including observed CACs, and log(CACsy+1) Per SD, 2.59 .

time between CT scans Time between CT scans Per SD, 0.26 years Log(CACSy+1) & time
S CACb>0: ;

Raggi criterion (CACs,-CAC,)/CAC, >15% per year 1vs.0 Raggi

Annualized percent change of CAC CAC,>0: Per SD, 149.3 %l/year Percent

(CACsy-CAC,,)/ICAC, (%lyear)

CAC indicates coronary artery calcium, at baseline, CAC,, and after a 5-year interval, CACs,. SD stands for standard deviation

*)The individual percentile of the CAC distribution remains stable over time and can be used for calculating the CACs, value (expected CAC progression) and
compared to the observed CACs, (observed CAC progression). A higher than expected value was defined as rapid and a lower than expected value as slow CAC
progression. For the observed CAC progression an interval of percentiles around the expected value was predefined (acceptance band).
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Suppl. Figure 1: The 20th, 30th ... 90th percentiles of the CAC (Agatston score) distribution as functions of age in men, calculated from the Heinz
Nixdorf Recall study cohort at baseline.™ % For aman aged 55 on the 75th percentile (CAC=135, predicted CAC=226 after 5 years), the definition of
rapid progression (red color, CACs, above the yellow hatched acceptance band), slow progression (green color, CACs, below the yellow hatched
acceptance band), and progression as expected (within that acceptance band — yellow hatched range) is illustrated.
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Suppl. Figure 2 A. Kaplan-Meier curves for coronary events, stratified by rated progression. P-value from log-rank test of trend.
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Suppl. Figure 2 B. Kaplan-Meier curves for hard CV events, stratified by rated progression. P-value from log-rank test of trend.
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Suppl. Figure 2 C. Kaplan-Meier curves for total CV events, stratified by rated progression. P-value from log-rank test of trend.



Hazard Delta
Survival analysis Ratio 95%CI P-value Harrell's C C 95%CI P-value
=3 T ks (iAol (iRA Hokanson e 0.003 (0.006-0.013) 0471
Hokanson — 1.63 (0.96-2.76) 0.069
Expectad o e N/A Slow & Rapid —_— 0 (-0.01-0.011) 0842
Slow G 047 (017-13) 0145 Absolute —T— 0.003 (-0.005-0.011) 0.446
Rapid —— 124 (0.74-2.05) 0.411
Root —— 0.005 (-0.006-0.015) 0.379
Absalute ad 1.14 (1-1.29) 0.047
Root —e— 1.22 (1.01-1.47) 0.043 Log —_— 0.004 (-0.006 - 0.015) 0.44
Log —o— 131 (0.99-1.73) 0.056
Log obs - log exp S - 0.006 (-0.005-0.018) 0.29
Log obs - log exp —e 137 (1.06-1.78) 0.017
Log(CACSy+1) } —_— 1.94 (1.03-3.67) 0.041 Log(CAC5y+1) & time ~+————e————— 0018 (-0.003-0.039) 0.089
[lime = 12 ((l6r-a)) WEhs Ragg S P 0.003 (0.01-0016) 063
Raggi —lo—L 161 (0.98-2.63) 0.06
Percent —to— 1.1 (0.83-1.45) 0.504 Percent -5 0 (0.003-0002) 0759
T T T T T TTTT T T T T T T
0.5 1 152 3 45 -0.01 0.00 001 002 003 004
Net reclassification Integrated
improvemment NRI 95%CI discrimination index [n]} 95%CI
Berry — e 0.017 (-0.067 - 0.128) Berry —— 0.001 (-0.002 - 0.009)
Hokanson —-—T— 0.019 (-0.059-0.131) Hokanson To— 0.002 (-0.001 - 0.007)
Slow & Rapid _—— 0.018 (-0.052 - 0.118) Slow & Rapid e 0.003 (-0.001-0.01)
Absolute _—— 0.006 (-0.073-0.089) Absolute —_——— 0.006 (0-0.022)
Root _— 0.019 (-0.063 - 0.118) Root —_— 0.004 (-0.001 - 0.013)
Log —_— 0.019 (-0.053-0.11) Log re— 0.002 (0 - 0.006)
Log obs - log exp —_— 0.026 (0.051-0.12) Log obs - log exp —e—— 0.005 (0-0.014)
Log(CAC5y+1) & time 0.044 (-0.054 - 0.154) Log(CAC5y+1) & time Y S 0.004 (-0.001 - 0.013)
Raggi 0.013 (-0.109 - 0.156) Raggi —te— 0.002 (-0.003 - 0.012)
Percent —_— 0.001 (-0.035-0.042) Percent [ 0 (0-0.002)
T T T T T T T T T T T T T
-0.10 -005 000 005 010 015 020 -0.01 0.00 0.01 0.02 003 0.04

Suppl. Figure 3 A. Added predictive value analysis for coronary events (for different CAC progression algorithms, with respect to 5-year risk assessment
and baseline CAC). Upper left, hazard ratios; upper right, change in c-statistics; lower left, NRI; lower right, IDI. Base model: log(CAC+1) at baseline and,
evaluated at 5-year examination, age, sex, LDL, HDL, diabetes, present smoking, systolic blood pressure, intake of cholesterol lowering or antihypertensive
medications. Base model C-statistics: for the cohort with baseline CAC >0 (Raggi and Percent) C=0.723, all other C=0.747. For definition of progression
algorithms, see Suppl. Table 2. Hazard ratios for continuous measures are given per SD, see Suppl. Table 2.



Hazard Delta
Survival analysis Ratio 95%C|  P-value Harrell's C Cc 95%CI P-value
Berry —e— 1.37 (0.99-1.9) 0.056 Berry —— 0.001 (-0.004-0.007) 0.621
Hokanson —e—— 1.45 (1-21) 0.048
Hokanson —— 0.003 (-0.004-0.009) 0.422
Expected ] 1 Reference N/A
Slow - | 061 (0.32-1.18) 0.142 Slow & Rapid —— 0 (-0.006-0.007) 0956
Rapid —e— 142 (0.98-2.07) 00864 Absolute —— 0.001 (-0.003-0.005) 0.692
Absolute 1o— 1.07 (0.96-12) 0233 — | 0.002 (0.003-0008) 0.461
Root ~e— 1.14 (0.99-1.32) 0.072
L 124 (1.03-15) g Log — 0.002 (-0.005-0.009) 0.563
Log obs - log exp —e— 1.29 (1.08 - 1.54) 0.005 Log obs - log exp —1—— 0.005 (-0.004-0.013) 0294
Log(CACSy+1) ——— 72 (LE-2E) B Log(CACSy+1) & time I 0011 (0.001-0023) 0061
Time —— 1.24 (1.09-1.4) <0.001
. Raggi —te— 0.002 (-0.007 -0.011) 0623
Raggi —— 1.53 (1.06-2.19) 0.021
Percent do— 108 (093-1.26) 0329 Percent — 0 (-0.009-0.008) 0816
T T T T T LI T T T T T T
0.5 1 156 2 25 3545 -0.01 000 001 002 003 004
Net reclassification Integrated
improvemment NRI 95%ClI discrimination index [n]} 95%ClI
Berry —_— 0.018 (-0.048 - 0.094) Berry to——— 0,002 (-0.001 - 0.009)
Hokanson e - 0.029 (-0.036 - 0.107) Hokanson +o—— 0.001 (-0.001 - 0.008)
Slow & Rapid —r— 0.02 (-0.036-0.078) Slow & Rapid —e——o 0.005 (0-0.014)
Absolute — 0.008 (-0.029 - 0.053) Absolute e 0.002 (0-0.01)
Root _— 0.018 (-0.032 - 0.078) Root R 0.002 (0-0.01)
Log —_— 0.019 (-0.034-0.083) Log - 0.002 (0-0.008)
Log obs - log exp —t—— 0.028 (-0.025-0.094) Log obs - log exp —e—— 0.004 (0-0.013)
Log(CACSy+1) & time ——e——— 0.046 (-0.021-0.123) Log(CAC5y+1) & time —e—— 0,007 (0-0.02)
Raggi — ! e 0.032 (-0.043-0.117) Raggi S — 0.003 (-0.001 - 0.012)
Percent —_— 0.006 (-0.027 - 0.0586) Percent o 0 (-0.001 - 0.002)
T T T T T T T T T T T T T
-0.10 -005 000 005 010 015 020 -0.01 0.00 0.01 0.02 0.03 0.04

Suppl. Figure 3 B: As Suppl. Figure 3 A, for hard CV events. Base model C-statistics: for the cohort with baseline CAC >0 (Raggi and Percent) C=0.718,
all other C=0.759. For definition of progression algorithms, see Suppl. Table 2. Hazard ratios for continuous measures are given per SD, see Suppl. Table 2.



Hazard Delta
Survival analysis Ratio 95%C|  P-value Harrell's C Cc 95%CI P-value
Berry —e— 1.45 (1.11-1.9)  0.006 Berry — 0.005 (-0.001-0011)  0.13
Hokanson —e— 1.59 (1.16-2.16) 0.004
Hokanson -—— 0.004 (-0.002 - 0.01) 0.17
Expected ] 1 Reference N/A
Slow —_— 046 (0.25-0.85) 0013 Slow & Rapid T 0,005 (-0.002-0.013) 0.161
Rapid —eT— 1.38 (1.02-1.86) 0036 Absolute 6 0.003 (-0.001-0.008) 0.153
Szl g e ffil =106 G Root e 0.008 (0-0.018) 0.052
Root - 1.22 (1.09-1.37) <0.001
e 141 (119-1.68) <0.001 Log — 0.007 (-0.001-0.015) 0.092
Log obs - log exp —— 1.49 (1.28-1.73) <0.001 Log obs - log exp —_— 0.011 (0.002 - 0.02) 0.022
Log(CACSy+1) — 2207 ((159-853) <00 Log(CACSy+1) & time ——— 0011 (0.001-0022) 0028
Time = 1.14 (1.01-1.28) 0.027
. Raggi —e 0.005 (-0.003-0.013) 0.207
Raggi —eo— 1.59 (1.19-2.12) 0.002
Percent - 117 (1.05-1.3) 0003 Percent —— 0.003 (-0.005-0.011) 0.399
T T T T T LI T T T T T
05 1 15 2 3 45 -0.01 000 001 002 003 004
Net reclassification Integrated
improvemment NRI 95%ClI discrimination index [n]} 95%ClI
Berry — 0.025 (-0.023 - 0.087) Berry —o— 0,002 (-0.002 - 0.009)
Hokanson —1T——+—— 0.031 (-0.017 - 0.088) Hokanson To— 0.002 (-0.001 - 0.008)
Slow & Rapid —1—— 0.029 (-0.015-0.075) Slow & Rapid —— 0.006 (0.001-0.013)
Absolute —— 0.008 (-0.017 - 0.042) Absolute —— 0.003 (0-0.01)
Root _ 0.031 (-0.014-0.08) Root —_— 0.004 (-0.001 - 0.014)
Log — 0.018 (-0.025 - 0.067) Log ——— 0,005 (0.001-0.012)
Log obs - log exp — 0.022 (-0.022-0.073) Log obs - log exp —_— 0.012 (0.004 - 0.023)
Log(CACS5y+1) & time —1—— 0.031 (-0.016-0.082) Log(CACS5y+1) & time —e— 0,007 (0.001-0.017)
Raggi — ot 0.034 (-0.019 - 0.095) Raggi S — 0.003 (-0.001 - 0.012)
Percent —_— 0.017 (-0.02 - 0.065) Percent ——— 0.003 (0-0.014)
T T T T T T T T T T T T
-0.10 -005 000 005 010 015 020 -0.01 0.00 0.01 0.02 0.03 0.04

Suppl. Figure 3 C: As Suppl. Figure 3 A, for total CV events. Base model C-statistics: for the cohort with baseline CAC >0 (Raggi and Percent) C=0.736,
all other C=0.774. For definition of progression algorithms, see Suppl. Table 2. Hazard ratios for continuous measures are given per SD, see Suppl. Table 2.
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