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Table 1. Baseline Characteristics of Elderly Participants in the Cardiovascular Health Study, According to Quintiles of Cystatin C.*

% % -HBEOEE Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 P Value
Bk 1 SR (=0.89 mg (0.90-0.99 mg (1.00-1.10mg  (1.11-1.28 mg (=1.29 mg  forLinear

Characteristic per liter) per liter) per liter) per liter) per liter) > Trend

Mo. of participant 942 892 943 947 913

Age — yr 734 7424 7425 7625 7826 <0.001

Male sex — no. (%) 282 (30) 334 (37) 411 (44) 451 (48) 455 (50) <0.001

Black race — no. (%) 276 (29) 174 (20) 129 (14) 116 (12) 107 (12) <0.001

Diabetes — no. (96)
Current smoker — no. (96)

H L B C)E = FFLEF L

162 (17)

0.93+0.08

113 (13)
92 (10)

0.94:008

119 (13)
33 (9)
73=14

0.9520.07

147 (16)
101 (11)
75z16
0.96+0.07

175 (19) 0.08
96 (11) 0.12

A ¥

LDL cholesterol — mg/dl 128+33 128232 12733 128235 125235 .

Albumin — mg/ 40403 3.9+03 3.9+03 3.920.2 3.9x0.3 <0.001
Leukocyte count — per mm? $900+1700 6200+1600 6200+1800 6500+1900 7200+6200 <0.001
Hemoglobin — mg/dl 13.7+1.5 13.7=1.3 13.9=1.3 13 8«1 .4 13.3£1.5 =0.001
C-reactive protein — log 0.8+1.1 0.921.1 0.9=1.1 1.1+1.1 1.4x1.2 <0.001
Fibrinogen — mg/dl 318+64 3120+63 324:63 335468 353+80 <0.001
Seif-reported health fair or poor — no. (36) 171 (18) 159 (18) 163 (17) 198 (21) 275 (30) <0.001
Left ventricular hypertrophy — no. (%) 41 (4) 32 (4) 40 (4) 53 (6) 70 (8) <0.001
History of Ml — no. {26) 59 (6) 63 (7 77 (8) 105 (11) 164 (18) <0.001
History of stroke or TIA — no. (%6) 32 (3) 28 (3) 39 (4) 43 (5) 107 (12) <0.001
History of CHF — no. (%) 23 (2) 33 (4) 26 (3) 58 (6) 127 (14) «0.001
i fcancer — n ) 116 (12} 106 (12 111 (12) 140 (15) 155 (17) =0.00] |

COPD at baseline visit — no. (%6) 113 (12) 128 (14) 106 (11) 109 (12) 106 (12) 0.32

Estimated GFR — ml/min/1.73 m? 88118 79214 72212 66112 52414 <0.001
Creatinine — mg/dl 0.81+0.16 0.9020.17 0.97:0.17 1.0620.20 1.38:0.69 <0.001

' Jliter Q81+007 095:003 1L05:003 1 18+005 !
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Figure 1. Mortality from All Causes According to Quintile of Measures

of Renal Function.

For cystatin C, creatinine, and estimated glomerular filtration rate (GFR), the fifth
quintile was subdivided into three roughly equal groups, labeled 5a, 5b, and 5¢.

Quintile of Cystatin C
O Oz ©3 @4 B

10+

4

Annual Mortality (%)
T

4

] 1 1 | 1 L
1 2 3 3

Quintile of Creatinine

CystatinC: G EAMUIZER
Cr-eGFR : JF&!

Figure 2. Mortality from All Causes According to Quintile of Both Cystatin C
and Creatinine.

Participants in the Cardiovascular Health Study were divided into 25 subgroups
defined according to quintiles of both creatinine and cystatin C. Within each
quintile of creatinine, higher quintiles of cystatin C appeared to be associated
with increased mortality, Conversely, within each quintile of cystatin C, the
lowest creatinine quintile appeared to have the greatest risk of death.
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pants in the Cardiovascular Health Study.*

= Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5a Quintile 5b Quintile 5¢
.
Range of values — mg/lite <(.89 0.90-0.99 1.00-1.10 1.11-1.28 1.29-1.39 1.40-1.59 =160 ).
Death from all causes ‘ |
No. at risk 942 892 943 o947 308 302 303
No. of deaths 158 164 219 279 131 161 204
Hazard ratio (95% C1)
Unadjusted 1.00 1.19(0.95-149)  1.50(1.21-1.86)  1.94 (1.58-2.38) 3.10(2.44-3.95) 4.18(3.32-5.26) 6.18 (4.97-1.7
Adjustedy 100  108(0.86-135)  1.23(1.00-1.53)  1.34({1.09-1.66) 177(134-226) 2.18(1.72-2.78) 2.58 {z.m—a.z?
Death from cardiovascular causes -
No. at risk ' 892 943 947 308 302 303
No. of deaths 45 58 99 122 56 68 82
Hazard ratio (95% Cl)
Unadjusted 147 (098-220) 237(1.63-3.43) 3.0l (2.10-4.31) 4,70 (3.12-7.07)  6.25(4.21-9.28)  8.23 (5.59-12
Adjustedi 133 (0.88-2.00) 193 (1.33-2.80) 1.99 (1.38-2.87) 248 (163-3.77) 273 {1.81-4.13) 283 il.ES-&li
Myocardial infarction§
No. at risk 828 862 841 256 250 242
No. of events 59 57 82 82 3z 26 32
Hazard ratio (95% Cl)
Unadjusted 100 1,03 (0.71-1.48) = - 1 94 (1.22-3.07 69 (1.75-4.14
Adjustedd 100 097 (0.67-141)  126(0.89-1.78)  1.14 (0.80-1.63) 144 (0.91-2.28)  1.30(0.80-2.11)  1.65 (1.03-2.64)
No. at risk] 910 864 901 903 280 268 258
No. of strokes 63 73 76 gl 13 42 37
Hazard ratio (95% Cl)
Unadjusted 1.00 1.25 (0.89-1.75) 1.22 (0.87-1.71)  1.37 (0.98-1.91) -4 4
Adjusted®* 1.00 1.22 (0.87-1.72) 1.17 (0.83-1.65) 1.15 {0.82-1.62) 143 {ﬂ.?l-?.!la 1.97 il.] 1-2.98) 1.30 {1.15—2.?3




m 1 2 3 4 5a 5h 5¢
Range of values in men — mg/dl <0.85 0.86-1.05 1.06-1.15 1.16-1.25 1.26-1.35 1.36-1.55 21.53
Range of values in women — mg/dl =0.65 0.66-0.75 0.76-0.85 0.86-0.95 0.96-1.05 1.06-1.15 zl. 1;
Death from all causes

No. at risk — 571 1287 96 716 433 321 343
No. of deaths 159 298 225 175 135 125 199
Hazard ratio (95% Cl)
Unadjusted 0.78 {0.64-0.96) 0.83 (0.67-1.02) 0.88 (0.70-1.10) 1.18 (0.93-1.50) 1.51 (1.19-1.93) 2.56 (2.06-1.
Adjustedt 0.70 (0.57-085)  0.84 (0.68-1.04)  0.83 (0.66-103)  1.00(0.79-127) 095 (0.74-1.22)  1.48 (1.18-1.8%)
Death from cardiovascular causes|
No. at risk 1287 966 716 433 321 343
No. of deaths 54 124 94 72 55 53 78
Hazard ratio (95% Cl)
Unadjusted 100 096(0.69-1.34) 104 (0.73-147)  106(0.73-153)  146(0.99-2.14)  189(1.28-281)  2.75(1.91-39
Adjusteds 100 084(060-118) 107 (0.75-151) 098 (068-142)  118(080-1.74) 104 (0.70-155)  1.38 :t}.*.u—z.n%
Myocardial infarction] |
No, at risk "' ~'526 1154 885 659 389 268 280
No, of events 43 97 67 70 32 28 28
Hazard ratio (95% Cl)
Unadjusted 100  086(061-122) 0.78(054-1.13) 113(0.78-163) 089(057-1.38)  1.20(0.75-191)  1.25{0.78-1.99)
1.00 0.76 (0.53-1.09) 0.82 (0.56-1.20) 1.08 (0.74-1.59) 0.84 (0.53-1.33) 0.99 (0.61-1.59) 0.93 (0.57-1.52)
551 1225 924 686 405 193 300
No. of strokes 45 103 78 59 44 38 38
Hazard ratio (95% Cl)
Unadjusted 100  095(0.67-1.35)  005(0.65-137) 101 (0.68-148) 120(0.85-197)  165(1.07-254)  L71{L11-2
Adjusted 1.00 0.98 (0.69-1.39) 1.00 (0.69-1.45) 1.02 (0.69-1.50) 1.17 (0.77-1.79) 1.34 (0.86-2.07) 1.18 (0.76-1 }]




Estimated GFR
il"lg!'ﬂ' Yallues — mijming L,
Death from all causes

No, at risk

No. of deaths

Hazard ratio (95% CI)
Unadjusted

No. of deaths
Hazard ratio (95% Cl)

Unadjusted
Adjusted]
Myocardial infarctionf]
No. at risk
No. of events
Hazard ratio (95% Cl)
Unadjusted
Adjusted

No. of strokes

Hazard ratio (95% Cl)
Unadjusted
Adjusted™*

1 2 3 4 5a 5b 5c¢
282,84 73.87-82.83 66,63-73.86 §5.70-66.62 §3.46-55.69 45,65-53 45 s4$£4
01 927 935 930 301 115 308
17 200 206 217 89 143 184
100 090(073-1.09 091 (0.75-11)) 132{1.10-1. .
L0 091(074-L11)  085(070-104  106(088-128) 121094156  L30(L03-16) 178 (14420
927 935 930 301 315 308
80 86 3l 117 16 59 71
100 109(0.80-1.50)  0.96 (0.70-1.33) g
100 L1S(0.84-158)  092(0.66-1.27)  126(093-170)  132(088-198)  128(0.89-184)  1.55(L08-2
843 847 857 838 267 262 247
4 64 65 92 18 29 28
100 082(058-114)  082(059-115)  126(093-171)  0.76(046-128)  137(090-211) 152 (0.99-2.35)
100 09)(064-130) 088 (0.62-1.24)  1.14(0.82-1.58)  085(0.50-144)  1L14(0.72-1.79) 122 (0.77-1.94)
884 896 888 875 284 288 269
73 13 M 82 29 L} 36
100 094(068-131)  095(069-132)  LIS(084-158)  LIS(076-184)  176(119-261)  192(1.29-2
100 094 (0.68-131)  096(0.69-134)  1.07(0.77-148)  116(075-181)  123(082-185)  127(084-151)




Table 3. Risk of Death and Cardiovascular Events According to Cystatin C Risk Categories among Elderly Participants

in the Cardiovascular Health Study.®

Cystatin CHEIZ & DA DERE

Cystatin C Category

Low Risk Intermediate Risk High Rizg
Range of cystatin C values (mg/liter) —_—0.99 1.00-—1.28 =
No. of participants : 1834 1890 913
Death from all causes| .
No. of events ' 322 498 496
Annual incidence [96) 25 3.9 9.5
Hazard ratio (959 Cl) }
Unadjusted 1.00 A.57 (1.36-1.82) 3.98 (3 44 460
Adjusted| 1.00 1.2 1.07-1.43) 2.05 ll.?d—-l‘ﬂ)
Death from cardiovascular cau
No. of events 221 206
Annual incidence (96) 1.7 4.0
Hazard ratio (95% CI) )
Unadjusted 1.00 2.18 (1.71-2.78) 507 (3.97-6.4
Adjustedi 1.00 1.67 (1.31-2.14) 2.27 (1.73—2.93
Myocardial infarction
No. of events | | 116 164 90
Annual incidence (56) 1.0 1.5 i?
Hazard ratio (95% ClI)
Unadjusted 1.00 1.49 (1.17-1.90) 2.29 (1.73-3.0
Adjusted§ 1.00 1.22 (0.95-1.57) 1.48 (1_03—2-0%
Stroke |
No. of event 136 157 112
Annual incidence (%) 1.1 1.3 gr
Hazard ratio (95% CI)
Unadjusted 1.00 1.18 (0.93-1.49) 2.13 (1.64-2.7
Adjusted¥ 1.00 1.06 {0.83-1.35) 1.47 (1.09—1.9%
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*Dallas Heart Study (n=2548, ages 30 to 65 years)
HBHEFEFRICBLWTLVARFUCHEEREEZLDHEECRKODEDLDEREMDE
BREIEE LI ML THEL, MRBEANCDHDEENEEERE TEL:.
Circ Heart Fail. 2009;2:98-104.

*Framingham Offspring Study (n = 3,241, mean age 61 years)
VABFUCIECKDDZZEWMEE THLMERBRERFESVVEMEZTRL, ELVFE
FHIEFT-o7=. Am J Cardiol. 2008;102:1194-8.
‘Uppsala Study of Adult Men : ULSAM (n=1135. age 71yr)
DHERDERICEKAIETODFHERLSESEHDEHDNNAFI—hh—DI X
T(FAAR=21, NT-proBNP, AT/ C, CRP)A, LIMERDERIZKSETYR
SBEIZCFEIL, EMTL5ETREFORERFOADERIEXYR ELT-.

N EnglJ Med 2008;358:2107-16.
*NHANES IIl (Third National Health and Nutrition Examination Survey). XE E REHE
FEREIOZLLLD2,9904%], FiH13.7F eGFREED UV RAEZFCEREFHDFHIEM
XFUR & ARERFITEEL . #IETEHY4.36 (95%CI: 2.52-7.82) . (L M BEFET=HV7.44 (95
%CI:3.06-18.1) . FEMEIFET=AH3.15(95%CI: 1.53-6.49) THY) . BHEREL ERRAIIZIE
BUEBEMNEVERE WORB)DELMEEBYRVIZETIKLL:

J Am Goll Cardiol. 2010:56:1930-6.
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