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Table S1. Number of events per study for Asians, whites, and blacks. 

 
Abbreviations: ACM, all-cause mortality; CVM, cardiovascular mortality; ESRD, end-stage renal disease; CKD, chronic kidney disease; ACR, urine albumin-to-creatinine ratio; 

PCR, urine protein-to-creatinine ratio.  *Studies with ACR, †Studies with PCR.  Within each study any racial groups with <10 events of interest were excluded. 

Study N # of case mean fu # of case mean fu # of case mean fu N # of case mean fu # of case mean fu # of case mean fu N # of case mean fu # of case mean fu # of case mean fu

Aichi 4731 50 7.4 - - - - - - - - - - - - - - - - - -

ARIC* 23 1 10.3 0 10.3 0 10.3 8874 1423 10.6 262 10.6 101 10.6 2537 497 10.5 132 10.5 88 10.4

AusDiab* - - - - - - - 11063 922 9.9 204 7.5 - - - - - - - - -

Beaver Dam 12 0 13.5 0 13.5 - - 4827 1536 11.6 688 11.6 - - 1 0 14.3 0 14.3 - -

Beijing* 1559 57 3.9 - - - - - - - - - - - - - - - - - -

CHS* 3 2 8.1 0 8.1 - - 2476 1459 8.4 552 8.4 - - 495 261 8.6 102 8.6 - -

CIRCS 11871 1597 17.0 - - - - - - - - - - - - - - - - - -

COBRA* 2872 212 4.1 95 4.1 - - - - - - - - - - - - - - - -

ESTHER - - - - - - - 9641 489 5.0 160 5.0 - - - - - - - - -

Framingham* - - - - - - - 2956 301 10.5 144 10.5 - - - - - - - - -

Gubbio* - - - - - - - 1681 117 10.7 - - - - - - - - - - -

HUNT* - - - - - - - 9659 2287 12.0 1144 12.0 91 12.0 - - - - - - -

IPHS 95451 15490 14.0 4733 14.0 - - - - - - - - - - - - - - - -

MESA* 799 31 6.2 3 6.2 - - 2598 121 6.4 29 6.4 - - 1859 107 6.1 23 6.1 - -

MRC - - - - - - - 12371 7068 6.4 2996 6.4 - - - - - - - - -

NHANES III* - - - - - - - 6381 1225 8.3 572 8.3 - - 4275 476 8.5 176 8.5 - -

Ohasama 1956 279 10.4 88 10.4 - - - - - - - - - - - - - - - -

Okinawa83 9599 - - - - 97 16.9 - - - - - - - - - - - - - -

Okinawa93 93216 - - - - 165 6.9 - - - - - - - - - - - - - -

PREVEND* 181 14 9.5 2 9.3 - - 8012 617 9.7 178 9.3 - - 84 5 9.3 2 9.1 - -

RanchoBernardo* 8 0 13.7 0 13.7 - - 1465 547 10.5 186 10.5 - - 1 1 13.2 1 13.2 - -

REGARDS* - - - - - - - 16352 1505 5.2 - - 52 5.2 10954 1138 4.9 - - 136 4.9

Severance 76201 2530 10.0 424 10.0 - - - - - - - - - - - - - - - -

Taiwan 515573 18433 8.1 3720 8.1 - - - - - - - - - - - - - - - -

ULSAM* - - - - - - - 1103 462 11.6 210 11.6 - - - - - - - - -

Overall GP 814055 38696 9.2 9065 9.1 262 7.9 99459 20079 8.4 7325 8.6 244 8.4 20206 2485 6.6 436 8.6 224 5.9

High Risk

ADVANCE* 4132 302 4.8 164 4.8 - - 6264 636 4.8 327 4.8 - - 35 2 5.0 1 5.0 - -

CARE - - - - - - - 3798 333 4.8 185 4.8 - - 132 17 4.8 12 4.8 - -

KEEP 4330 84 4.0 - - - - 35715 1406 4.1 - - - - 24571 647 4.3 - - - -

KPHawaii† - - - - - - - 39884 1590 2.4 - - 330 2.4 - - - - - - -

MRFIT 132 62 25.3 36 25.3 3 23.5 11548 6128 25.0 2865 25.0 243 23.4 930 522 24.6 230 24.6 46 23.0

Pima* - - - - - - - - - - - - - - - - - - - - -

ZODIAC* - - - - - - - 1095 455 7.9 194 7.9 - - - - - - - - -

Overall HR 8594 448 4.7 200 5.4 3 23.5 98304 10548 6.0 3571 15.2 573 7.1 25668 1188 5.0 243 21.6 46 23.0

CKD

AASK† - - - - - - - - - - - - - - 1094 254 8.8 - - 318 7.5

BC CKD* 4110 1157 3.4 - - 841 3.2 11414 3043 3.4 - - 1968 3.2 63 11 3.1 - - 24 2.8

CRIB* 20 7 6.5 3 6.5 14 3.4 270 104 6.0 54 6.0 128 4.2 18 4 6.8 1 6.8 7 4.7

GeisingerACR* 6 0 1.4 - - - - 3297 449 3.6 - - - - 52 3 3.5 - - - -

GeisingerDip 3 1 5.7 - - 1 3.4 4450 1023 3.9 - - 56 3.9 45 2 3.6 - - 1 3.5

GLOMMS-1ACR* - - - - - - - 537 314 4.2 117 4.2 - - - - - - - - -

GLOMMS-1PCR† - - - - - - - 470 261 4.2 86 4.2 85 3.7 - - - - - - -

KPNW 25 6 5.2 - - 5 4.5 1522 663 4.5 - - 94 4.4 52 14 4.9 - - 5 4.7

MASTERPLAN* 26 1 4.1 - - 5 4.1 586 66 4.1 - - 76 4.1 18 3 3.9 - - 3 3.8

MDRD† - - - - - - - 1385 605 14.0 277 14.0 883 10.1 214 92 14.0 56 14.0 130 10.5

MMKD† - - - - - - - 202 - - - - 71 4.0 - - - - - - -

NephroTest* - - - - - - - 839 - - - - 125 2.6 89 - - - - 9 2.5

RENAAL* 252 38 3.0 19 3.0 59 2.7 735 161 3.1 99 3.1 148 2.9 230 37 3.1 21 3.1 44 2.9

STENO - - - - - - - 886 175 8.8 108 8.8 75 7.8 - - - - - - -

Sunnybrook* - - - - - - - 3385 - - - - 380 2.3 - - - - - - -

Overall CKD 4442 1210 3.4 22 3.2 925 3.2 29978 6864 4.4 741 8.3 4089 3.8 1875 420 7.6 78 8.3 541 6.6

General Population

CVM ESRD

Asian White Black

ACM CVM ESRD ACM CVM ESRD ACM
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Table S2. Characteristics of individual studies by ethnicity for Hispanics and 

others. 

 
Abbreviations: eGFR, estimated glomerular filtration rate; CKD, chronic kidney disease; ACR, urine albumin-to-creatinine ratio; 

PCR, urine protein-to-creatinine ratio. 

*Studies with ACR, †Studies with PCR. 

‡Not included in meta-analysis due to small number of events (<10) in this racial group. 

ɑProportion of participants with ACR ≥30 mg/g or PCR ≥50 mg/g or dipstick protein ≥1+.

Study Total N % N Age 

% 

Female %DM % HTN

% Hx of 

CVD % HC

% 

Smokin

g

eGFR 

mean % Alb

% eGFR 

<60 % N Age 

% 

Female %DM % HTN

% Hx of 

CVD % HC

% 

Smokin

g

eGFR 

mean % Alb

% eGFR 

<60

General 

Population

Aichi 4731  - - - - - - - - - - -  - - - - - - - - - - -

ARIC* 11441 0.06%‡ 63 57% 0% 29% 0% 43% 14% 89 0% 0%  - - - - - - - - - - -

AusDiab* 11179  - - - - - - - - - - - 1%‡ 45 72% 17% 24% 6% 37% 27% 90 9% 3%

Beaver Dam 4857 0.2%‡ 55 40% 30% 50% 11% 50% 10% 95 10% 0% 0.1%‡ 51 14% 0% 29% 14% 29% 29% 61 0% 0%

Beijing* 1559  - - - - - - - - - - -  - - - - - - - - - - -

CHS* 2988  - - - - - - - - - - - 1% 76 43% 36% 64% 36% 43% 0% 65 29% 36%

CIRCS 11871  - - - - - - - - - - -  - - - - - - - - - - -

COBRA* 2872  - - - - - - - - - - -  - - - - - - - - - - -

ESTHER 9641  - - - - - - - - - - -  - - - - - - - - - - -

Framingham* 2956  - - - - - - - - - - -  - - - - - - - - - - -

Gubbio* 1681  - - - - - - - - - - -  - - - - - - - - - - -

HUNT* 9659  - - - - - - - - - - -  - - - - - - - - - - -

IPHS 95451  - - - - - - - - - - -  - - - - - - - - - - -

MESA* 6733 22% 61 52% 18% 42% 0% 27% 14% 84 12% 6%  - - - - - - - - - - -

MRC 12371  - - - - - - - - - - -  - - - - - - - - - - -

NHANES III* 15563 27% 41 50% 13% 21% 7% N/A 22% 107 11% 2% 4% 44 57% 10% 21% 8% N/A 21% 101 11% 4%

Ohasama 1956  - - - - - - - - - - -  - - - - - - - - - - -

Okinawa83 9599  - - - - - - - - - - -  - - - - - - - - - - -

Okinawa93 93216  - - - - - - - - - - -  - - - - - - - - - - -

PREVEND* 8385  - - - - - - - - - - - 1%‡ 43 43% 9% 24% 5% 27% 37% 93 9% 1%

Rancho Bernardo* 1474  - - - - - - - - - - -  - - - - - - - - - - -

REGARDS* 27306  - - - - - - - - - - -  - - - - - - - - - - -

Severance 76201  - - - - - - - - - - -  - - - - - - - - - - -

Taiwan 515573  - - - - - - - - - - -  - - - - - - - - - - -

ULSAM* 1103  - - - - - - - - - - -  - - - - - - - - - - -

Overall GP 940366 1% 47 51% 14% 26% 5% 27% 20% 101 12% 3% 0.1% 45 57% 11% 23% 8% 33% 272% 98 11% 4%

100% 99%

High Risk

ADVANCE* 10595  - - - - - - - - - - - 2% 64 38% 100% 80% 23% 60% 17% 74 41% 24%

CARE 4098 4% 58 12% 28% 90% 100% 75% 12% 78 18% 15%  - - - - - - - - - - -

KEEP 77902 12% 47 67% 28% 53% 9% N/A 11% 94 12% 7% 5% 51 71% 35% 60% 11% N/A 19% 88 17% 13%

KP Hawaii† 39884  - - - - - - - - - - -  - - - - - - - - - - -

MRFIT 12854 1% 46 0% 5% 62% 0% 52% 53% 90 7% 2% 0.5% 44 0% 10% 63% 0% 52% 57% 88 2% 2%

Pima* 5066  - - - - - - - - - - - 100% 33 56% 27% 18% 0% 6% 28% 120 20% 2%

ZODIAC* 1095  - - - - - - - - - - -  - - - - - - - - - - -

Overall HR 151494 6% 48 64% 28% 54% 11% 63% 12% 94 12% 7% 6% 41 62% 31% 38% 5% 8% 24% 105 19% 7%

0% 55%

CKD

AASK† 1094  - - - - - - - - - - -  - - - - - - - - - - -

BC CKD* 17426 008%‡ 54 33% 50% N/A 0% N/A 17% 27 100% 93% 10% 71 44% 21% N/A 14% N/A 4% 36 80% 87%

CRIB* 308  - - - - - - - - - - -  - - - - - - - - - - -

Geisinger ACR* 3361 0.09%‡ 83 67% 100% 100% 33% 33% 33% 58 0% 100% 0.09%‡ 56 33% 67% 100% 0% 67% 0% 52 67% 100%

Geisinger dipstick 4509 0.09%‡ 60 75% 75% 75% 50% 50% 0% 31 25% 100% 0.2%‡ 68 71% 29% 71% 29% 43% 29% 48 57% 100%

GLOMMS-1 ACR* 537  - - - - - - - - - - -  - - - - - - - - - - -

GLOMMS-1 PCR† 470  - - - - - - - - - - -  - - - - - - - - - - -

KPNW 1627  - - - - - - - - - - - 2%‡ 68 61% 43% 21% 54% 14% 0% 50 21% 82%

MASTERPLAN* 636  - - - - - - - - - - - 0.9%‡ 55 33% 50% 83% 54% 100% 17% 39 83% 83%

MDRD† 1730  - - - - - - - - - - - 8% 47 47% 10% N/A 5% N/A 10% 40 92% 79%

MMKD† 202  - - - - - - - - - - -  - - - - - - - - - - -

NephroTest* 928  - - - - - - - - - - -  - - - - - - - - - - -

RENAAL* 1513 18% 59 46% 100% 95% 21% 61% 16% 40 100% 94% 1%‡ 56 58% 100% 89% 21% 74% 11% 37 100% 95%

STENO* 886  - - - - - - - - - - -  - - - - - - - - - - -

Sunnybrook* 3385  - - - - - - - - - - -  - - - - - - - - - - -

Overall CKD 38612 1% 59 46% 97% 95% 21% 61% 16% 39 98% 86% 5% 69 45% 22% 57% 14% 46% 5% 36 80% 86%

99% 92%Percent using ACR

Percent using ACR

Percent using ACR

OtherHispanic
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Figure S1. Crude and age-standardized distribution of eGFR and albuminuria across races in general population 

cohorts. Panels A (eGFR) and B (albuminuria) show crude distribution, while panels C (eGFR) and D (albuminuria) are adjusted for age by direct standardization using US 

NHANES III as a reference population. Green, black, and red bars denote the proportions of Asian, white, and black populations, respectively.  
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Figure S2. Distribution of eGFR (A and C) and albuminuria (B and D) across races in high risk (A and B) and CKD (C 

and D) cohorts Panels A (eGFR) and B (albuminuria) show in high risk cohorts, while panels C (eGFR) and D (albuminuria) for CKD cohorts. Green, black, and red bars 

denote the proportions of Asian, white, and black populations, respectively. 
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Figure S3. Absolute risk overall of all-cause mortality (A and B), cardiovascular 

mortality (C and D), and ESRD (E and F) in general population cohorts.   

Panels A, C, and E show the unadjusted for age meta-regression analyses and panels B, D, and F show the results 

adjusted for age. 
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Figure S4. Association of ACR by ethnicity with all-cause mortality (A) and cardiovascular mortality (B) in general 

population cohorts 

 

The shaded area or whiskers represent 95% CIs. The reference (diamond) is ACR 5 mg/g. Dots represent statistically significant points. HRs were adjusted for 

age, sex, smoking, systolic blood pressure, history of cardiovascular disease, diabetes, serum total cholesterol concentration, body mass index, and eGFR splines. 

Model does not converge for ESRD in general population with ACR (only 2 studies with multiple ethnicities and ESRD as an outcome) 
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Figure S5. Association of eGFR by ethnicity with all-cause mortality (A) and cardiovascular mortality (B) in high risk 

cohorts 

  
 The shaded area or whiskers represent 95% CIs. The reference (diamond) is eGFR 95 mL/min/1.73m

2
. Dots represent statistically significant points. HRs were 

adjusted for age, sex, smoking, systolic blood pressure, history of cardiovascular disease, diabetes, serum total cholesterol concentration, body mass index, and 

albuminuria.  Model does not converge for ESRD in High Risk Population (only 2 studies with multiple ethnicities and ESRD as an outcome). 
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Figure S6. Association of eGFR by ethnicity with all-cause mortality (A), cardiovascular mortality (B), and ESRD (C) in 

CKD cohorts 

  

The shaded area or whiskers represent 95% CIs. The reference (diamond) is eGFR 50 mL/min/1.73m
2
. Dots represent statistically significant points. HRs were 

adjusted for age, sex, smoking, systolic blood pressure, history of cardiovascular disease, diabetes, serum total cholesterol concentration, body mass index, and 

albuminuria.   
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Figure S7. Association of ACR by ethnicity with all-cause mortality (A) and cardiovascular mortality (B) in high risk 

cohorts 

  

The shaded area or whiskers represent 95% CIs. The reference (diamond) is ACR 5 mg/g. Dots represent statistically significant points.  HRs were adjusted for 

age, sex, smoking, systolic blood pressure, history of cardiovascular disease, diabetes, serum total cholesterol concentration, body mass index, and eGFR splines.
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Figure S8. Association of ACR/PCR by ethnicity with all-cause mortality (A), cardiovascular mortality (B), and ESRD 

(C) in chronic kidney disease cohorts 

 
The shaded area or whiskers represent 95% CIs. The reference (diamond) is ACR 100 mg/g. Dots represent statistically significant points. HRs were adjusted for 

age, sex, smoking, systolic blood pressure, history of cardiovascular disease, diabetes, serum total cholesterol concentration, body mass index, and eGFR splines.  
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Figure S9. Forest plot across general population studies by grouping of Asian, white, 

black at eGFR 45-59 category and albuminuria 30-299 category for all-cause 

mortality 

 

NOTE: Weights are from random effects analysis
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Figure S10. Forest plot across general population studies by grouping of Asian, white, 

black at eGFR 45-59 category and albuminuria 30-299 category for cardiovascular 

mortality 

 

 

NOTE: Weights are from random effects analysis
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Figure S11. Forest plot across general population studies by grouping of Asian, white, 

black at eGFR 45-59 category and albuminuria 30-299 category for end-stage renal 

disease 

NOTE: Weights are from random effects analysis
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Figure S12. Relative risk of all-cause and cardiovascular mortality according to eGFR and ACR/dipstick categories in 

whites, Asian, and blacks in high risk cohorts 

 

Each number represents a pooled hazard ratio from meta-analysis adjusted for covariates and compared with the reference cell (REF) within each race. Bold 

numbers indicate statistical significance at P<0.05. Color shading indicates the strength of association (approximately one quarter of all cells are shaded in each 

color; Green: low; yellow: mild; orange: moderate; red: high). All hazard ratios for blacks and Asians are compared with those for whites for interaction using 

meta-regression, and stars (*) indicate a significant interaction at P<0.05. 
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Figure S13. Relative risk of all-cause and cardiovascular mortality according to eGFR and ACR/dipstick categories in 

whites, Asian, and blacks in chronic kidney disease cohorts 

 

Each number represents a pooled hazard ratio from meta-analysis adjusted for covariates and compared with the reference cell (REF) within each race. Bold 

numbers indicate statistical significance at P<0.05. Color shading indicates the strength of association (approximately one quarter of all cells are shaded in each 

color; Green: low; yellow: mild; orange: moderate; red: high). All hazard ratios for blacks and Asians are compared with those for whites for interaction using 

meta-regression, and stars (*) indicate a significant interaction at P<0.05.
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