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eAppendix 1. Data analysis overview and analytic notes for some of individual studies 
 
Overview: 
 
As previously described,1 the collaborating cohorts were asked to compile a dataset with approximately 20 variables 
(key exposures [serum creatinine to estimate GFR], covariates [e.g., age, sex, race/ethnicity, diabetes, hypertension], 
and outcomes [event variables and corresponding follow-up times]). To be consistent across cohorts, the CKD-PC 
Data Coordinating Center sent definitions for those variables to participating cohorts. We instructed studies not to 
impute any variables.   
 
Cohorts participated in this analysis if they had the required data and agreed to be included in the paper. This 
decision was made prior to any analysis or knowledge of the results. For 9 of the 14 cohorts in this specific study, 
the Data Coordination Center at Johns Hopkins University conducted the analysis; the remainder ran the standard 
code written in STATA by the Data Coordinating Center  and shared the output with the Data Coordinating Center. 
The standard code was designed to automatically save all estimates and variance-covariance matrices needed for the 
meta-analysis. Then, the Data Coordinating Center meta-analyzed the estimates across cohorts using STATA. 
Cohorts needed to have at least 50 outcome events overall to be included in this study, and any cohorts with fewer 
than 10 outcome events in any particular analysis were excluded. 
 
As detailed in our previous reports,2, 3 each cohort was instructed to standardize their serum creatinine and report its 
method when available.  The reported creatinine standardization allows grouping studies into studies that reported 
using a standard IDMS traceable method or conducted some serum creatinine standardization to IDMS traceable 
methods (CCF, Geisinger, Maccabi, MASTERPLAN, RCAV, SCREAM) and studies where the creatinine 
standardization was not done (AASK, ADVANCE, BC CKD, KP Hawaii, MDRD, NZDCS, RENAAL, 
Sunnybrook).  For those cohorts without standardization, the creatinine levels were reduced by 5%, the calibration 
factor used to adjust non-standardized MDRD Study samples to IDMS.2, 4  
 
We calculated eGFR using the CKD-EPI equation: eGFRCKD-EPI = 141 × (minimum of standardized serum creatinine 
[mg/dL]/κ or 1)α × (maximum of standardized serum creatinine [mg/dL]/κ or 1)-1.209 × 0.993age × (1.018 if female) × 
(1.159 if black), where κ is 0.7 if female and 0.9 if male and α is -0.329 if female and -0.411 if male.5 The selection 
of knots for eGFR and ACR was based on clinical thresholds.6  
 
Notes for individual studies: 
 
ADVANCE: This study is an intervention study which includes participants with diabetes only.  
 
RCAV: This cohort does not have data on smoking. 
 
RENAAL: This cohort categorizes smoking as current vs. former/never smoking. 
 
SCREAM: This cohort does not have data on smoking and blood pressure.  
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Percent with missing covariates: 
 

 DM Hx of CVD Smoking Systolic BP 
Total 

Cholesterol 
AASK 0 (0%) 0 (0%) 0 (0%) 0 (0%) 9 (1%) 
ADVANCE 0 (0%) 0 (0%) 0 (0%) 1 (0%) 3 (0%) 
BC CKD 0 (0%) 0 (0%) 0 (0%) 1937 (20%) 5446 (56%) 
CCF 0 (0%) 0 (0%) 0 (0%) 1870 (9%) 9084 (42%) 
Geisinger 0 (0%) 0 (0%) 0 (0%) 11840 (9%) 45517 (34%) 
KP Hawaii 0 (0%) 447 (2%) 765 (3%) 1682 (6%) 7518 (27%) 
Maccabi 0 (0%) 0 (0%) 0 (0%) 212668 (28%) 68434 (9%) 
MASTERPLAN 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
MDRD 0 (0%) 0 (0%) 1 (0%) 0 (0%) 0 (0%) 
NZDCS 0 (0%) 0 (0%) 69 (2%) 90 (3%) 82 (2%) 
RCAV 0 (0%) 0 (0%) 2151271 (100%) 904797 (42%) 1740365 (81%) 
RENAAL 0 (0%) 1317 (100%) 2 (0%) 1317 (100%) 1308 (100%) 
SCREAM 0 (0%) 0 (0%) 333820 (100%) 333820 (100%) 139321 (42%) 
Sunnybrook 0 (0%) 0 (0%) 0 (0%) 1056 (82%) 1049 (81%) 

 
 
ESKD ascertainment by study: 
 

Study Ascertainment type 
AASK Active 
ADVANCE Active 
BC CKD Active 
CCF Linkage to registry 
Geisinger Linkage to registry 
KP Hawaii Active 
Maccabi Active 
MASTERPLAN Active 
MDRD Active, Linkage to registry 
NZDCS Linkage to registry, ICD codes 
RCAV Linkage to registry 
RENAAL Active (with adjudication) 
SCREAM Linkage to registry 
Sunnybrook Linkage to registry 
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eAppendix 2. Acronyms or abbreviations for studies included in the current report and their key references 
linked to the Web references 
 
AASK:   African American Study of Kidney Disease and Hypertension7 
ADVANCE:  The Action in Diabetes and Vascular Disease: Preterax and Diamicron Modified Release 

Controlled Evaluation (ADVANCE) trial8 
BC CKD:  British Columbia CKD Study9 
CCF:   Cleveland Clinic CKD Registry Study10 
Geisinger:  Geisinger Health System11 
KP Hawaii:  Kaiser Permanente Hawaii cohort12 
Maccabi:  Maccabi Health System13 
MASTERPLAN:  Multifactorial Approach and Superior Treatment Efficacy in Renal 

Patients with the Aid of a Nurse Practitioner14 
MDRD:   Modification of Diet in Renal Disease Study15 
NZDCS:   New Zealand Diabetes Cohort Study16   
RCAV:   Racial and Cardiovascular Risk Anomalies in CKD Cohort17 
RENAAL: Reduction of Endpoints in Non-insulin Dependent Diabetes Mellitus with 

the Angiotensin II Antagonist Losartan18 
SCREAM:  Stockholm CREAtinine Measurements Cohort19 
Sunnybrook:  Sunnybrook Cohort20 
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eAppendix 3. Acknowledgements and funding for collaborating cohorts 
  

Study List of sponsors 
AASK AASK was supported by grants to each clinical center and the coordinating center from the 

National Institute of Diabetes and Digestive and Kidney Diseases.  In addition, AASK was 
supported by the Office of Research in Minority Health (now the National Center on 
Minority Health and Health Disparities, NCMHD) and the following institutional grants from 
the National Institutes of Health:  M01 RR-00080, M01 RR-00071, M0100032, P20-
RR11145, M01 RR00827, M01 RR00052, 2P20 RR11104, RR029887, and DK 2818-02. 
King Pharmaceuticals provided monetary support and antihypertensive medications to each 
clinical center.  Pfizer Inc, AstraZeneca Pharmaceuticals, Glaxo Smith Kline, Forest 
Laboratories, Pharmacia and Upjohn also donated antihypertensive medications. 

ADVANCE National Health and Medical Research Council (NHMRC)of Australia program grants 
358395 and 571281 and project grant 211086 

BC CKD BC Provincial Renal Agency, an Agency of the Provincial Health Services Authority in 
collaboration with University of British Columbia. 

CCF Supported by an unrestricted educational grant from Amgen to the Department of 
Nephrology and Hypertension. 

Geisinger Geisinger Clinic  

KP Hawaii  

Maccabi  

MASTERPLAN The MASTERPLAN study is a clinical trial with trial registration ISRCTN registry: 
73187232. Sources of funding: The MASTERPLAN Study was supported by grants from the 
Dutch Kidney Foundation (Nierstichting Nederland, number PV 01), and the Netherlands 
Heart Foundation (Nederlandse Hartstichting, number 2003 B261). Unrestricted grants were 
provided by Amgen, Genzyme, Pfizer and Sanofi-Aventis. 

MDRD NIDDK UO1 DK35073 and K23 DK67303, K23 DK02904 

NZDCS Health Research Council of New Zealand, Auckland Medical Research Foundation and New 
Zealand Society for the Study of Diabetes 

RCAV This study was supported by grant R01DK096920 from NIH-NIDDK and is the result of 
work supported with resources and the use of facilities at the Memphis VA Medical Center 
and the Long Beach VA Medical Center. Support for VA/CMS data is provided by the 
Department of Veterans Affairs, Veterans Health Administration, Office of Research and 
Development, Health Services Research and Development, VA Information Resource Center 
(project numbers SDR 02-237 and 98-004). 

RENAAL The RENAAL trial was supported by Merck and Company. 

SCREAM This study was supported by Stockholm County Council and the Swedish Heart and Lung 
Foundation. 

Sunnybrook  
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eTable 1.  Baseline characteristics of individuals in cohorts participating in the 1-year observation period for change in estimated glomerular filtration 
rate over time, stratified by baseline estimated glomerular filtration rate 

eGFR<60 

N 
Age, 
years 

Female, 
% 

Black, 
% 

eGFR, 
ml/min 
/1.73m2 

SBP, 
mmHg 

Diabete
s, % 

History 
of CVD, 

% 

Current 
smoker, 

% 

Former 
smoker, 

% 
TC, 

mmol/L 
AASK 825 55 (11) 40 100 41 (11) 150 (23) 0 52 43 28 5.5 (1.2) 
BC CKD 9783 70 (13) 46 0.40 32 (11) 136 (23) 45 23 2.5 6.1 NA 
CCF 21678 72 (12) 54 12 47 (11) 131 (19) 25 26 0.35 3.0 4.7 (1.1) 
Geisinger 18947 74 (12) 61 0.84 46 (11) 134 (20) 31 44 8.4 28 4.9 (1.1) 
KP Hawaii 7043 71 (11) 53 0 47 (10) 137 (22) 47 34 7.9 NA 4.7 (1.1) 
Maccabi 29208 75 (11) 50 0 48 (10) 134 (19) 32 48 1.04 19 4.8 (1.1) 
MASTERPLAN 540 61 (12) 32 0 36 (11) 137 (21) 24 30 21 54 4.9 (1.1) 
MDRD 721 52 (12) 38 7.4 35 (12) 132 (17) 5.1 13 10 NA 5.6 (1.2) 
NZDCS 3581 71 (10) 57 0 47 (10) 141 (21) 100 2.2 8.4 31 5.3 (1.2) 
RENAAL 1317 60 (7) 38 14 37 (11) NA 100 NA 17.3 NA NA 
SCREAM 32660 69 (11) 59 0 47 (11) NA 17 39 NA NA 5.1 (1.2) 
Sunnybrook 1289 71 (14) 43 0 35 (12) NA 53 17 7.5 18 NA 

Subtotal 127,592 71 (12) 55 3 47 (11) 134 (20) 30 38 4.3 18 4.9 (1.2) 
eGFR 60+                       
ADVANCE 8722 66 (6) 40 0.34 83 (13) 144 (21) 100 24 16 27 5.2 (1.2) 
Geisinger 114429 56 (15) 56 1.8 91 (17) 129 (18) 18 17 17 25 5.1 (1.1) 
KP Hawaii 20518 58 (13) 50 0 86 (16) 135 (20) 58 15 14 NA 4.9 (1.2) 
Maccabi 617351 48 (16) 59 0 100 (17) 124 (17) 10.2 9.7 2.1 23 5.0 (1.0) 
NZDCS 12167 59 (13) 48 0.18 85 (16) 137 (19) 100 0.76 16 27 5.3 (1.1) 
RCAV 2151271 61 (13) 5.5 16 83 (15) 134 (18) 29 21 NA NA NA 
SCREAM 301160 51 (15) 53 0 95 (17) NA 8.6 12 NA NA 5.3 (1.1) 

Subtotal 3225618 58 (15) 23 11 88 (17) 132 (18) 24 18 5.0 23 4.9 (1.1) 
Total 3353210 58 (15) 24 10 86 (19) 132 (19) 24 19 5.0 23 4.9 (1.1) 
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eTable 2.  Baseline characteristics of individuals in cohorts participating in the 3-year observation period for change in estimated glomerular filtration 
rate over time, stratified by baseline estimated glomerular filtration rate 
 

eGFR<60 
N 

Age, 
years 

Female, 
% 

Black, 
% 

eGFR, 
ml/min 
/1.73m2 

SBP, 
mmHg 

Diabetes, 
% 

History 
of CVD, 

% 

Current 
smoker, 

% 

Former 
smoker, 

% 
TC, 

mmol/L 
AASK 664 55 (11) 40 100 43 (11) 149 (24) 0 52 42 28 5.5 (1.1) 
BC CKD 8168 70 (13) 47 0 33 (11) 136 (23) 44 25 2.5 6.0 4.7 (1.3) 
CCF 14631 72 (11) 55 12 47 (10) 132 (19) 25 25 0.18 1.8 4.7 (1.1) 
Geisinger 17695 73 (11) 62 0.71 48 (10) 134 (20) 27 41 8.2 26 5.0 (1.1) 
KP Hawaii 3484 70 (10) 52 0 47 (10) 136 (21) 64 37 7.2 NA 4.6 (1.1) 
Maccabi 28039 74 (11) 51 0 49 (10) 134 (19) 31 46 1.06 19 4.8 (1.1) 
MASTERPLAN 481 61 (12) 32 0 36 (11) 136 (20) 23 30 20 53 4.9 (1.1) 
MDRD 301 52 (12) 38 4.7 35 (12) 131 (18) 4.0 12 10 NA 5.6 (1.1) 
NZDCS 909 71 (9) 56 0 48 (10) 142 (20) 100 0.88 7.7 36 5.4 (1.1) 
RENAAL 728 61 (7) 37 13 38 (11) NA 100 NA 15.3 NA 7.2 (1.6) 
SCREAM 33122 69 (10) 62 0 48 (10) NA 15 34 NA NA 5.2 (1.2) 
Sunnybrook 732 69 (13) 41 0 36 (12) 141 (22) 53 12 7.0 18 4.8 (1.2) 

Subtotal 108,954 71 (11) 57 3 48 (10) 134 (20) 26 37 3.9 18 5.0 (1.2) 
eGFR 60+                       
ADVANCE 7970 66 (6) 40 0.40 83 (13) 144 (21) 100 23 16 26 5.2 (1.2) 
Geisinger 144273 54 (15) 57 1.6 92 (17) 128 (18) 15 14 17 23 5.1 (1.0) 
KP Hawaii 9866 59 (13) 49 0 86 (16) 134 (20) 77 17 13 NA 4.8 (1.2) 
Maccabi 758347 46 (15) 59 0 101 (17) 123 (17) 8.7 8.5 2.2 24 5.0 (1.0) 
NZDCS 3479 59 (13) 49 0.057 86 (17) 138 (19) 100 0.20 16 31 5.4 (1.1) 
RCAV 2430178 60 (13) 6.2 17.35 84 (15) 134 (18) 26 18.64 NA NA 4.9 (1.1) 
SCREAM 480145 48 (15) 54 0 97 (17) NA 6.0 8.3 NA NA 5.4 (1.1) 

Subtotal 3,834,258 56 (15) 25 11 89 (18) 132 (18) 20 15 4.9 24 5.0 (1.1) 
Total 3,943,212 56 (15) 26 11 88 (19) 132 (19) 20 16 4.8 23 5.0 (1.1) 
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eTable 3.  Median number of creatinine measurements within individuals in cohorts participating in the 2-year observation period for change in 
estimated glomerular filtration rate over time, with subsequent follow-up and number of events 

eGFR<60 
N 

Median # (IQR) 
of measurements 

Follow-up, 
years (SD) 

# of 
ESKD 
events 

# of 
ACM 
events 

AASK 744 7 (6-7) 5.8 (3.0) 243 112 
BC CKD 8950 10 (8-15) 3.9 (2.6) 2113 3739 
CCF 18873 5 (4-9) 1.2 (0.8) 366 2010 
Geisinger 19200 5 (4-8) 5.0 (3.6) 761 9785 
KP Hawaii 5468 7 (5-11) 1.2 (0.7) 134 353 
Maccabi 29211 6 (4-8) 3.9 (1.7) 968 9683 
MASTERPLAN 513 8 (7-9) 3.5 (1.3) 111 79 
MDRD 591 8 (7-8) 6.6 (5.1) 431 270 
NZDCS 1913 3 (3-4) 5.4 (2.2) 152 728 
RENAAL 1139 13 (12-14) 1.2 (0.6) 183 170 
SCREAM 35049 5 (3-8) 3.1 (1.6) 500 16900 
Sunnybrook 1013 7 (5-10) 2.4 (1.8) 121 306 

Subtotal 122,664 7 (5-9) 3.3 (2.4) 6,083 44,135 
eGFR 60+           
ADVANCE 8457 4 (4-4) 2.9 (0.5) 21 407 
Geisinger 138682 4 (3-5) 6.2 (3.4) 463 21826 
KP Hawaii 15140 5 (4-7) 1.2 (0.7) 19 316 
Maccabi 720012 3 (2-4) 3.8 (1.6) 342 23491 
NZDCS 7093 3 (3-5) 6.2 (1.5) 100 1081 
RCAV 2408814 5 (3-7) 4.4 (0.6) 5471 425718 
SCREAM 460353 3 (2-5) 3.5 (1.2) 136 47222 

Subtotal 3,758,551 5 (3-7) 4.2 (1.3) 6,552 520,061 
Total 3,881,215 5 (3-7) 4.2 (1.3) 12,635 564,196 
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eTable 4.  Median number of creatinine measurements within individuals in cohorts participating in the 1-year observation period for change in 
estimated glomerular filtration rate over time, with subsequent follow-up and number of events 
 

eGFR<60 
N 

Median # (IQR) 
of measurements 

Follow-up, 
years (SD) 

# of 
ESKD 
events 

# of 
ACM 
events 

AASK 825 5 (4-5) 6.4 (3.3) 285 126 
BC CKD 9783 6 (5-8) 4.4 (2.9) 2499 4296 
CCF 21678 4 (3-6) 1.8 (1.0) 556 3074 
Geisinger 18947 4 (3-6) 5.3 (3.8) 863 9937 
KP Hawaii 7043 4 (3-6) 1.8 (1.0) 181 595 
Maccabi 29208 4 (3-5) 4.5 (2.0) 1090 10383 
MASTERPLAN 540 5 (4-5) 4.3 (1.5) 118 94 
MDRD 721 5 (5-5) 7.0 (5.3) 532 328 
NZDCS 3581 2 (2-2) 5.7 (2.4) 356 1433 
RENAAL 1317 9 (8-10) 2.0 (0.8) 297 250 
SCREAM 32660 4 (3-5) 3.4 (1.7) 594 15889 
Sunnybrook 1289 4 (3-6) 2.7 (2.0) 176 394 

Subtotal 127,592 4 (3-5) 3.7 (2.6) 7,547 46,799 
eGFR 60+           
ADVANCE 8722 3 (3-3) 3.9 (0.6) 20 553 
Geisinger 114429 3 (2-4) 6.7 (3.8) 419 20285 
KP Hawaii 20518 3 (2-4) 1.7 (1.0) 23 501 
Maccabi 617351 2 (2-3) 4.3 (1.9) 326 24032 
NZDCS 12167 2 (2-3) 6.6 (1.7) 162 1749 
RCAV 2151271 3 (2-4) 5.4 (0.6) 5486 433308 
SCREAM 301160 3 (2-4) 3.7 (1.4) 106 38139 

Subtotal 3,225,618 3 (2-4) 5.0 (1.5) 6,542 518,567 
Total 3,353,210 3 (2-4) 5.0 (1.5) 14,089 565,366 
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eTable 5.  Median number of creatinine measurements within individuals in cohorts participating in the 3-year observation period for change in 
estimated glomerular filtration rate over time, with subsequent follow-up and number of events 

eGFR<60 
ml/min/1.73m2 N 

Median # (IQR) 
of measurements 

Follow-up, 
years (SD) 

# of 
ESKD 
events 

# of 
ACM 
events 

AASK 664 9 (8-9) 5.3 (2.7) 198 91 
BC CKD 8168 15 (11-20) 3.3 (2.4) 1795 3207 
CCF 14631 5 (5-12) 0.7 (0.5) 215 1175 
Geisinger 17695 7 (5-11) 4.7 (3.3) 639 8866 
KP Hawaii 3484 11 (8-6) 0.7 (0.4) 69 150 
Maccabi 28039 8 (5-11) 3.2 (1.4) 806 8434 
MASTERPLAN 481 11 (9-12) 2.7 (1.1) 91 64 
MDRD 301 11 (10-11) 6.1 (5.1) 229 142 
NZDCS 909 4 (3-6) 5.1 (1.9) 69 340 
RENAAL 728 17 (16-19) 0.6 (0.4) 81 93 
SCREAM 33122 7 (5-10) 2.5 (1.3) 384 14838 
Sunnybrook 732 9 (6-13) 2.2 (1.7) 83 206 

Total 108,954 9 (7-11) 2.8 (2.2) 4,659 37,606 
eGFR 60+ 
ml/min/1.73m2           
ADVANCE 7970 5 (5-5) 2.0 (0.4) 14 275 
Geisinger 144273 4 (3-7) 5.7 (3.1) 449 21196 
KP Hawaii 9866 7 (5-10) 0.7 (0.4) 14 137 
Maccabi 758347 4 (3-6) 3.0 (1.3) 335 21173 
NZDCS 3479 4 (3-7) 5.7 (1.4) 53 539 
RCAV 2430178 6 (4-9) 3.3 (0.6) 4763 381615 
SCREAM 480145 4 (3-6) 2.8 (1.0) 99 43471 

Subtotal 3,834,258 6 (4-9) 3.3 (1.2) 5,727 468,406 
Total 3,943,212 6 (4-9) 3.3 (1.2) 10,386 506,012 
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eTable 6. Mean and standard deviation of change in estimated glomerular filtration rate over time in cohorts, separately by 1- 2- and 3-year observation 
period, stratified by baseline estimated glomerular filtration rate, estimated using linear mixed models and linear regression 
  1-year eGFR Slope, ml/min/1.73m2/year 2-year, ml/min/1.73m2/year 3-year, ml/min/1.73m2/year 
  Mean slope SD slope Mean slope SD slope Mean slope SD slope 
eGFR<60 
ml/min/1.73m2 

Mixed 
Effects 

Least 
Squares 

Mixed 
Effects 

Least 
Squares 

Mixed 
Effects 

Least 
Squares 

Mixed 
Effects 

Least 
Squares 

Mixed 
Effects 

Least 
Squares 

Mixed 
Effects 

Least 
Squares 

AASK -0.31 -0.27 5.69 8.34 -1.06 -1.09 4.19 5.09 -1.11 -1.11 3.20 3.65 
BC CKD -1.14 -1.17 6.44 8.06 -1.12 -1.14 4.13 4.68 -1.12 -1.14 3.21 3.50 
CCF 0.82 0.94 7.07 11.09 -0.30 -0.23 4.27 5.82 -0.55 -0.48 3.23 4.11 
Geisinger 1.91 1.95 9.03 12.80 0.02 0.07 5.01 6.61 -0.41 -0.36 3.59 4.54 
KP Hawaii 1.69 2.04 6.97 11.51 0.27 0.39 4.60 5.92 -0.37 -0.32 3.34 3.92 
Maccabi 1.09 1.17 6.24 10.12 -0.33 -0.26 4.05 5.37 -0.38 -0.34 3.19 3.85 
MASTERPLAN -1.92 -1.97 3.68 5.87 -1.42 -1.39 2.89 3.59 -1.27 -1.27 2.44 2.76 
MDRD -4.01 -4.13 5.07 6.73 -3.19 -3.20 3.47 4.00 -2.58 -2.58 2.76 3.01 
NZDCS 1.22 1.32 8.83 14.73 -0.33 -0.12 4.42 7.29 -1.03 -0.91 3.36 4.56 
RENAAL -6.04 -6.05 6.86 8.26 -4.92 -4.92 4.56 4.99 -4.12 -4.12 3.18 3.38 
SCREAM 1.41 1.47 7.61 11.31 0.02 0.09 4.61 6.14 -0.42 -0.36 3.47 4.33 
Sunnybrook -0.52 -0.33 9.29 12.25 -1.43 -1.43 5.25 6.06 -1.63 -1.62 3.60 3.96 
eGFR 60+ 
ml/min/1.73m2 

Mixed 
Effects 

Least 
Squares 

Mixed 
Effects 

Least 
Squares 

Mixed 
Effects 

Least 
Squares 

Mixed 
Effects 

Least 
Squares 

Mixed 
Effects 

Least 
Squares 

Mixed 
Effects 

Least 
Squares 

ADVANCE -3.67 -3.67 6.44 13.29 -2.24 -2.24 3.70 6.80 -1.83 -1.84 3.42 4.89 
Geisinger -2.83 -2.67 5.99 12.18 -2.28 -2.17 3.73 6.38 -1.87 -1.78 2.82 4.33 
KP Hawaii -1.42 -1.24 4.09 12.78 -1.49 -1.35 3.95 6.37 -1.29 -1.21 3.29 4.42 
Maccabi -1.24 -1.20 2.81 9.15 -1.06 -1.04 2.16 4.64 -0.75 -0.72 1.71 3.10 
NZDCS -4.54 -4.72 7.14 16.95 -3.71 -3.72 3.98 8.54 -3.35 -3.30 3.35 5.66 
RCAV -2.54 -2.42 6.07 12.71 -2.14 -2.07 4.03 6.62 -1.43 -1.36 3.19 4.57 
SCREAM -1.69 -1.62 5.15 10.87 -1.39 -1.32 3.12 5.67 -1.36 -1.30 2.45 3.95 

Mixed effects indicates the best linear unbiased prediction from linear mixed models; the least squares is the beta coefficient from linear regression of eGFR on 
time. All eGFR values within a given observation period (1-, 2-, 3- years +/- 30%) were used to estimate slope coefficient. 

 



13 
 

eTable 7. Hazard ratios for end-stage kidney disease associated with a 0.75 ml/min per 1.73 m2 per year change in estimated glomerular filtration rate 
over time, separately by 1- 2- and 3-year observation period, stratified by baseline estimated glomerular filtration rate, estimated using linear mixed 
models and linear regression 
  1-year 2-year 3-year 
eGFR<60 Mixed Effects Least Squares Mixed Effects Least Squares Mixed Effects Least Squares 
AASK 0.72 (0.69, 0.76) 0.87 (0.84, 0.90) 0.69 (0.66, 0.72) 0.77 (0.74, 0.80) 0.65 (0.62, 0.69) 0.72 (0.68, 0.75) 
BC CKD 0.84 (0.83, 0.85) 0.89 (0.88, 0.90) 0.77 (0.76, 0.78) 0.81 (0.80, 0.82) 0.72 (0.70, 0.73) 0.75 (0.74, 0.76) 
CCF 0.74 (0.72, 0.76) 0.87 (0.86, 0.89) 0.67 (0.65, 0.70) 0.78 (0.76, 0.80) 0.63 (0.61, 0.66) 0.72 (0.69, 0.75) 
Geisinger 0.82 (0.80, 0.83) 0.91 (0.90, 0.92) 0.76 (0.74, 0.78) 0.86 (0.84, 0.87) 0.71 (0.69, 0.73) 0.79 (0.77, 0.81) 
KP Hawaii 0.70 (0.66, 0.74) 0.84 (0.80, 0.87) 0.62 (0.58, 0.67) 0.72 (0.68, 0.76) 0.54 (0.48, 0.60) 0.65 (0.59, 0.71) 
Maccabi 0.76 (0.75, 0.78) 0.87 (0.86, 0.88) 0.71 (0.70, 0.73) 0.79 (0.78, 0.81) 0.61 (0.59, 0.62) 0.69 (0.67, 0.70) 
MASTERPLAN 0.76 (0.70, 0.84) 0.88 (0.84, 0.93) 0.61 (0.56, 0.67) 0.72 (0.67, 0.78) 0.57 (0.50, 0.64) 0.64 (0.58, 0.70) 
MDRD 0.90 (0.87, 0.93) 0.94 (0.92, 0.96) 0.82 (0.79, 0.85) 0.86 (0.84, 0.89) 0.71 (0.67, 0.76) 0.75 (0.71, 0.79) 
NZDCS 0.89 (0.88, 0.91) 0.96 (0.95, 0.96) 0.72 (0.68, 0.76) 0.82 (0.79, 0.86) 0.64 (0.58, 0.70) 0.73 (0.68, 0.78) 
RENAAL 0.80 (0.77, 0.83) 0.85 (0.82, 0.88) 0.71 (0.68, 0.75) 0.75 (0.71, 0.78) 0.64 (0.58, 0.70) 0.68 (0.62, 0.73) 
SCREAM 0.78 (0.76, 0.80) 0.85 (0.84, 0.87) 0.71 (0.69, 0.73) 0.82 (0.80, 0.83) 0.62 (0.60, 0.64) 0.70 (0.68, 0.73) 
Sunnybrook 0.81 (0.77, 0.85) 0.86 (0.83, 0.89) 0.70 (0.65, 0.75) 0.78 (0.74, 0.82) 0.52 (0.46, 0.59) 0.62 (0.56, 0.68) 

Meta-analysis 0.79 (0.76, 0.83) 0.88 (0.86, 0.91) 0.71 (0.68, 0.74) 0.79 (0.77, 0.81) 0.63 (0.60, 0.67) 0.71 (0.68, 0.73) 
eGFR 60+ Mixed Effects Least Squares Mixed Effects Least Squares Mixed Effects Least Squares 
ADVANCE 0.83 (0.76, 0.90) 0.95 (0.92, 0.97) 0.63 (0.56, 0.71) 0.85 (0.82, 0.89) 0.64 (0.56, 0.74) 0.80 (0.74, 0.86) 
Geisinger 0.80 (0.78, 0.82) 0.95 (0.93, 0.97) 0.73 (0.71, 0.75) 0.90 (0.88, 0.92) 0.69 (0.67, 0.71) 0.83 (0.81, 0.85) 
KP Hawaii 0.60 (0.55, 0.66) 0.92 (0.91, 0.94) 0.75 (0.70, 0.80) 0.83 (0.79, 0.87) 0.64 (0.57, 0.72) 0.76 (0.71, 0.82) 
Maccabi 0.64 (0.63, 0.66) 0.93 (0.90, 0.95) 0.70 (0.69, 0.71) 0.82 (0.79, 0.84) 0.67 (0.66, 0.68) 0.72 (0.70, 0.75) 
NZDCS 0.82 (0.78, 0.86) 0.92 (0.89, 0.95) 0.68 (0.63, 0.74) 0.83 (0.79, 0.87) 0.72 (0.66, 0.79) 0.76 (0.71, 0.82) 
RCAV 0.79 (0.78, 0.80) 0.93 (0.93, 0.94) 0.71 (0.71, 0.72) 0.85 (0.84, 0.85) 0.67 (0.66, 0.67) 0.76 (0.76, 0.77) 
SCREAM 0.75 (0.71, 0.78) 0.89 (0.85, 0.93) 0.63 (0.61, 0.66) 0.83 (0.79, 0.86) 0.58 (0.55, 0.61) 0.74 (0.70, 0.78) 

Meta-analysis 0.74 (0.69, 0.80) 0.93 (0.92, 0.94) 0.70 (0.68, 0.72) 0.84 (0.82, 0.87) 0.66 (0.64, 0.68) 0.77 (0.74, 0.80) 
Mixed effects indicates the best linear unbiased prediction from linear mixed models; the least squares is the beta coefficient from linear regression of eGFR on 
time. All eGFR values within a given observation period (1-, 2-, 3- years +/- 30%) were used to estimate slope coefficient.
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eTable 8. Hazard ratios for all-cause mortality associated with a 0.75 ml/min per 1.73 m2 per year improvement in estimated glomerular filtration rate 
decline over time, separately by 1- 2- and 3-year observation period, stratified by baseline estimated glomerular filtration rate, estimated using linear 
mixed models and linear regression 

  1-year 2-year 3-year 
eGFR<60 Mixed Effects Least Squares Mixed Effects Least Squares Mixed Effects Least Squares 
AASK 0.90 (0.84, 0.98) 0.95 (0.90, 0.99) 0.87 (0.81, 0.94) 0.92 (0.87, 0.97) 0.84 (0.76, 0.92) 0.91 (0.84, 0.99) 
BC CKD 0.93 (0.92, 0.94) 0.96 (0.95, 0.96) 0.89 (0.88, 0.90) 0.91 (0.90, 0.92) 0.87 (0.86, 0.89) 0.89 (0.88, 0.90) 
CCF 0.89 (0.88, 0.90) 0.95 (0.95, 0.96) 0.85 (0.83, 0.86) 0.91 (0.90, 0.93) 0.82 (0.80, 0.84) 0.88 (0.86, 0.89) 
Geisinger 0.94 (0.93, 0.95) 0.98 (0.97, 0.98) 0.91 (0.90, 0.92) 0.96 (0.95, 0.96) 0.90 (0.89, 0.90) 0.93 (0.93, 0.94) 
KP Hawaii 0.86 (0.84, 0.89) 0.94 (0.92, 0.95) 0.81 (0.79, 0.84) 0.88 (0.85, 0.90) 0.80 (0.76, 0.85) 0.85 (0.81, 0.89) 
Maccabi 0.92 (0.91, 0.93) 0.96 (0.96, 0.97) 0.89 (0.89, 0.90) 0.93 (0.93, 0.94) 0.87 (0.87, 0.88) 0.90 (0.90, 0.91) 
MASTERPLAN 0.87 (0.79, 0.95) 0.93 (0.88, 0.98) 0.78 (0.70, 0.86) 0.85 (0.79, 0.93) 0.83 (0.72, 0.94) 0.84 (0.76, 0.94) 
MDRD 0.96 (0.93, 1.00) 0.98 (0.96, 1.01) 0.97 (0.93, 1.02) 0.98 (0.94, 1.02) 0.98 (0.91, 1.06) 0.98 (0.92, 1.05) 
NZDCS 0.94 (0.93, 0.96) 0.96 (0.95, 0.98) 0.92 (0.89, 0.95) 0.95 (0.93, 0.97) 0.88 (0.84, 0.93) 0.92 (0.89, 0.95) 
RENAAL 0.96 (0.93, 0.99) 0.97 (0.94, 1.00) 0.92 (0.88, 0.96) 0.93 (0.89, 0.97) 0.89 (0.84, 0.95) 0.90 (0.84, 0.95) 
SCREAM 0.93 (0.93, 0.94) 0.97 (0.97, 0.98) 0.90 (0.90, 0.91) 0.95 (0.94, 0.95) 0.89 (0.88, 0.89) 0.92 (0.92, 0.93) 
Sunnybrook 0.91 (0.89, 0.94) 0.95 (0.92, 0.97) 0.88 (0.84, 0.92) 0.92 (0.89, 0.95) 0.84 (0.79, 0.89) 0.87 (0.83, 0.92) 

Meta-analysis 0.92 (0.91, 0.94) 0.96 (0.95, 0.97) 0.89 (0.87, 0.90) 0.93 (0.92, 0.94) 0.87 (0.86, 0.89) 0.90 (0.89, 0.92) 
eGFR 60+ Mixed Effects Least Squares Mixed Effects Least Squares Mixed Effects Least Squares 
ADVANCE 0.95 (0.93, 0.98) 0.98 (0.96, 1.00) 0.89 (0.86, 0.93) 0.96 (0.94, 0.99) 0.87 (0.83, 0.90) 0.93 (0.90, 0.96) 
Geisinger 0.98 (0.97, 0.98) 0.99 (0.99, 0.99) 0.95 (0.95, 0.96) 0.98 (0.98, 0.99) 0.94 (0.93, 0.94) 0.96 (0.96, 0.97) 
KP Hawaii 0.88 (0.84, 0.92) 0.99 (0.97, 1.01) 0.86 (0.83, 0.89) 0.94 (0.91, 0.96) 0.82 (0.78, 0.86) 0.89 (0.85, 0.93) 
Maccabi 0.95 (0.94, 0.96) 0.99 (0.99, 0.99) 0.90 (0.90, 0.91) 0.96 (0.96, 0.97) 0.86 (0.86, 0.87) 0.93 (0.93, 0.93) 
NZDCS 0.97 (0.95, 0.98) 0.98 (0.97, 0.99) 0.95 (0.93, 0.98) 0.98 (0.97, 1.00) 0.93 (0.90, 0.97) 0.95 (0.93, 0.98) 
RCAV 0.98 (0.98, 0.98) 1.00 (0.99, 1.00) 0.96 (0.96, 0.97) 0.98 (0.98, 0.98) 0.93 (0.93, 0.94) 0.96 (0.96, 0.96) 
SCREAM 0.96 (0.95, 0.96) 0.99 (0.99, 0.99) 0.93 (0.93, 0.93) 0.97 (0.97, 0.97) 0.92 (0.91, 0.92) 0.95 (0.95, 0.96) 

Meta-analysis 0.96 (0.95, 0.97) 0.99 (0.99, 0.99) 0.93 (0.91, 0.95) 0.97 (0.96, 0.98) 0.90 (0.88, 0.92) 0.95 (0.94, 0.96) 
Mixed effects indicates the best linear unbiased prediction from linear mixed models; the least squares is the beta coefficient from linear regression of eGFR on 
time. All eGFR values within a given observation period (1-, 2-, 3- years +/- 30%) were used to estimate slope coefficient. 
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eFigure 1. Adjusted hazard ratios and density of 1-year (top row) and 3-year (bottom row) eGFR slopes 

 

  

Mixed effects indicates the best linear unbiased prediction from linear mixed models; the least squares is the beta 
coefficient from linear regression of eGFR on time.
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eFigure 2. Forest plot of adjusted hazard ratios for end-stage kidney disease associated with a 0.75 ml/min 
per 1.73 m2 per year change in estimated glomerular filtration rate over 2-years estimated using linear mixed 
models, stratified by baseline estimated glomerular filtration rate and age 
 
eGFR<60 ml/min/1.73 m2; Age <65 years  

 
eGFR<60 ml/min/1.73 m2; Age ≥65 years  

 
  

NOTE: Weights are from random effects analysis
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eGFR 60+ ml/min/1.73 m2; Age <65 years  

 
eGFR 60+ ml/min/1.73 m2; Age ≥65 years

 
  

NOTE: Weights are from random effects analysis
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eFigure 3. Forest plot of adjusted hazard ratios for end-stage kidney disease associated with a 0.75 ml/min 
per 1.73 m2 per year change in estimated glomerular filtration rate over 2-years estimated using linear mixed 
models, stratified by baseline estimated glomerular filtration rate and sex 
 
eGFR<60 ml/min/1.73 m2; Male  

 
eGFR<60 ml/min/1.73 m2; Female 
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eGFR 60+ ml/min/1.73 m2; Male 
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eFigure 4. Forest plot of adjusted hazard ratios for end-stage kidney disease associated with a 0.75 ml/min 
per 1.73 m2 per year change in estimated glomerular filtration rate over 2-years estimated using linear mixed 
models, stratified by baseline estimated glomerular filtration rate and diabetes status 
 
eGFR<60 ml/min/1.73 m2; diabetes 
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NOTE: Weights are from random effects analysis
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eGFR 60+ ml/min/1.73 m2; diabetes 
 

 
 
eGFR 60+ ml/min/1.73 m2; no diabetes 

 
  

NOTE: Weights are from random effects analysis
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eFigure 5. Forest plot of adjusted hazard ratios for end-stage kidney disease associated with a 0.75 ml/min 
per 1.73 m2 per year change in estimated glomerular filtration rate over 2-years estimated using linear mixed 
models, stratified by baseline estimated glomerular filtration rate and hypertension status  
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NOTE: Weights are from random effects analysis
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eGFR 60+ ml/min/1.73 m2; hypertension 
 

 
 
eGFR 60+ ml/min/1.73 m2; no hypertension 

 
  

NOTE: Weights are from random effects analysis
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NOTE: Weights are from random effects analysis
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eFigure 6. Forest plot of adjusted hazard ratios for end-stage kidney disease associated with a 0.75 ml/min 
per 1.73 m2 per year change in estimated glomerular filtration rate over 2-years estimated using linear mixed 
models, stratified by baseline estimated glomerular filtration rate and history of cardiovascular disease status  
eGFR<60 ml/min/1.73 m2; history of cardiovascular disease 

 
 
eGFR<60 ml/min/1.73 m2; no history of cardiovascular disease 

 
  

NOTE: Weights are from random effects analysis
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NOTE: Weights are from random effects analysis
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eGFR 60+ ml/min/1.73 m2; history of cardiovascular disease 
 

 
 
eGFR 60+ ml/min/1.73 m2; no history of cardiovascular disease 
 

 
  

NOTE: Weights are from random effects analysis
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NOTE: Weights are from random effects analysis
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eFigure 7. Adjusted hazard ratios for end-stage kidney disease associated with a 0.75 ml/min/1.73 m2 per year 
change eGFR over 2-years estimated using linear mixed models, stratified by baseline estimated glomerular 
filtration rate and including an interaction term for category of ACE/ARB use at first and last visit (e.g. New 
use corresponds to no use at the first visit and use at the last visit of the baseline period used to calculate the 
slope of eGFR decline). 
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