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eMethods

We used sub-distribution hazard and standard hazard regression (Cox regression) to model the association between
eGFR and risks of kidney failure and death, stratified by age (65-69, 70-74, 75-79, and >80 years). We estimated
stratified sub-distributional hazard ratios using Cox regression weighted for the probability of censoring. To obtain
individual record weights, we first restructured the data in an expanded risk set and calculated time-dependent
probability of censoring weights for study participants who experienced a competing event (i.e., death as a
competing event for the kidney failure analysis and kidney failure for mortality). These individuals have a weight of
1 in the analysis until they experience the competing event, after which they are kept in the risk set, but their weight
decreases. The decrease is based on the conditional probability of being censored, which we estimated using a non-
parametric (Kaplan—Meier) estimate of the censoring distribution. The weights only change at times when there is a
failure for the event of interest and the value of censoring distribution has changed. Similar to the Fine and Gray
model this method requires to model each sub-distribution hazard separately, although it is computationally faster
and relaxes the assumption of common censoring distribution of the Fine and Gray model. We used the multistate
package in R for theses analyses.
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eTable 1. Baseline characteristics, captured in the fixed-threshold CKD cohort

Characteristics Same day Earlier® Later® Only Only®
(N=37,018) (N=16,157) (N=731) (N=72,703) (N=523)

Male 17,069 (46.1) 7,377 (45.7) 376 (51.4) 32,548 (44.8) 216 (41.3)

First age®, y 60 (18-105) 76 (53-101) 37 (18-51) 75 (55-105) 41 (19-52)
18-39 749 (2.0) - 545 (74.6) - 224 (42.8)
40-64 30,142 (81.4) 290 (1.8) 186 (25.4) 2,429 (3.3) 299 (57.2)
265 6,127 (16.6) 15,867 (98.2) - 70,274 (96.7) -

Index age?, y 61 (18-106) 77 (65-102) 37 (19-51) 76 (65-107) 42 (19-54)
18-39 677 (1.8) - 504 (68.9) - 203 (38.8)
40-64 29,777 (80.4) - 227 (31.1) - 320 (61.2)
265 6,564 (17.7) 16,157 (100) - 72,703 (100) -

First eGFR® 53.5(15.0-59) 53.3 (16.3-59) 55.0 (16.8-59) 55.6 (15.0-59) 55.8 (15.4-59)
60-74 - - - - -

45-59 27,222 (73.5) 14,435 (89.3) 647 (88.5) 68,455 (94.2) 486 (92.9)
15-44 9,796 (26.5) 1,722 (10.7) 84 (11.5) 4,248 (5.8) 37 (7.1)

Index eGFR¢ 51.7 (15-59) 48.9 (15.1-59) 52.3 (15.7-59) 54.5(15.1-59) 54.5 (15.3-59)
60-74 - - - - -

45-59 24,869 (67.2) 10,991 (68.0) 561 (76.7) 66,870 (92.0) 458 (87.6)
15-44 12,149 (32.8) 5,166 (32.0) 170 (23.3) 5,833 (8.0) 65 (12.4)

Albuminuria®
Unmeasured 2,091 (5.6) 1,002 (6.2) 19 (2.6) 3,373 (4.6) 18 (3.4)
Normal/mild 25,471 (68.8) 10,949 (67.8) 324 (44.3) 58,557 (80.5) 301 (57.6)
Moderate 5,310 (14.3) 2,860 (17.7) 113 (15.5) 8,514 (11.7) 84 (16.1)
Severe 4,146 (11.2) 1,346 (8.3) 275 (37.6) 2,259 (3.1) 120 (22.9)

CVDMf
Neither 20,128 (54.4) 5,857 (36.3) 499 (68.3) 36,093 (49.6) 370 (70.8)
CV only 4,882 (13.2) 3,766 (23.3) 44 (6.0) 16,299 (22.4) 34 (6.5)
DM only 7,801 (21.1) 3,500 (21.7) 153 (20.9) 12,034 (16.6) 98 (18.7)
Both 4,207 (11.4) 3,034 (18.8) 35 (4.8) 8,277 (11.4) 21 (4.0)

Values are median (range) or number (%). Percentages do not add to 100% because of rounding.

2Earlier/later: the fixed eGFR threshold algorithm identified the study participants at an earlier or later date, as compared to the age-
adapted algorithm.

bCaptured by the fixed-threshold algorithm only during the accrual period and by the age-adapted algorithm before the study start
date (April 1, 2009).

°First age and first eGFR refer to the values at the beginning of the qualifying period. eGFR: estimated glomerular filtration rate
(mL/min/1.73 m?).

dLast age (baseline age) and last eGFR (index eGFR) refer to the values at the end of the qualifying period (study entry or index
date).

®Albuminuria was categorized as normal or mild, moderate, severe, or unmeasured based on the most recent outpatient values, with
the following types of measurement in descending order of preference: albumin-to-creatinine ratio (<30, 30 to 300, or >300 mg/g),
protein-to-creatinine ratio (<150, 150 to 500, or >500 mg/g), and urine dipstick protein (negative or trace, 1+, or 22+).

fCVDM: presence of cardiovascular disease (CV: congestive heart failure, myocardial infarction, peripheral vascular disease, or
stroke) or diabetes mellitus (DM) at baseline.
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eTable 2. Baseline characteristics, captured in the age-adapted CKD cohort

Characteristics Same day Later® Earlier? Only Only®
(N=37,018) (N=16,157) (N=731) (N=7,817) (N=19,486)

Male 17,069 (46.1) 7,377 (45.7) 376 (51.4) 3,636 (46.5) 8,169 (41.9)
First age®, y 60 (18-105) 79 (65-106) 34 (18-39) 34 (18-39) 82 (65-109)

18-39 749 (2.0) - 731 (100) 7,817 (100) -

40-64 30,142 (81.4) - - - -

265 6,127 (16.6) 16,157 (100) - - 19,486 (100)
Index age?, y 61 (18-106) 80 (65-106) 36 (19-51) 36 (18-51) 83 (66-111)

18-39 677 (1.8) - 651 (89.1) 7,635 (97.7) -

40-64 29,777 (80.4) - 80 (10.9) 182 (2.3) -

265 6,564 (17.7) 16,157 (100) - - 19,486 (100)
First eGFR® 53.4 (15.0-74) 40.6 (15.3-44) 66.9(36.3-74) 70.4 (16.1-74)  41.0 (15.2-44)

60-74 47 (0.1) - 631 (86.3) 7,322 (93.7) -

45-59 26,719 (72.2) - 94 (12.9) 454 (5.8) -

15-44 10,252 (27.7) 16,157 (100) 6 (0.8) 41 (0.5) 19,486 (100)
Index eGFR¢ 51.7 (15-59) 39.0 (15-44) 59.1 (16.8-74) 69.6 (18.6-74)  39.6 (15.0-44)

60-74 - - 338 (46.2) 7,070 (90.4) -

45-59 24,869 (67.2) - 332 (45.4) 699 (8.9) -

15-44 12,149 (32.8) 16,157 (100) 61 (8.3) 48 (0.6) 19,486 (100)
Albuminuria®

Unmeasured 2,091 (5.6) 505 (3.1) 43 (5.9) 695 (8.9) 649 (3.3)

Normal/mild 25,471 (68.8) 10,663 (66.0) 322 (44.0) 6,291 (80.5) 13,756 (70.6)

Moderate 5,310 (14.3) 3,373 (20.9) 113 (15.5) 529 (6.8) 3,717 (19.1)

Severe 4,146 (11.2) 1,616 (10.0) 253 (34.6) 302 (3.9) 1,364 (7.0)
CVDMf

Neither 20,128 (54.4) 4,493 (27.8) 514 (70.3) 7,251 (92.8) 6,243 (32.0)

CV only 4,882 (13.2) 4,523 (28.0) 35 (4.8) 194 (2.5) 6,154 (31.6)

DM only 7,801 (21.1) 3,156 (19.5) 157 (21.5) 335 (4.3) 3,043 (15.6)

Both 4,207 (11.4) 3,985 (24.7) 25(3.4) 37 (0.5) 4,046 (20.8)

Values are median (range) or number (%). Percentages do not add to 100% because of rounding.

2Earlier/later: the age-adapted algorithm identified the study participants at an earlier or later date, as compared to the fixed eGFR
threshold algorithm.

bCaptured by the age-adapted algorithm only during the accrual period and by the fixed-threshold algorithm before the study start
date (April 1, 2009).

°First age and first eGFR refer to the values at the beginning of the qualifying period. eGFR: estimated glomerular filtration rate
(mL/min/1.73 m?).

dLast age (baseline age) and last eGFR (index eGFR) refer to the values at the end of the qualifying period (study entry or index
date).

®Albuminuria was categorized as normal or mild, moderate, severe, or unmeasured based on the most recent outpatient values, with
the following types of measurement in descending order of preference: albumin-to-creatinine ratio (<30, 30 to 300, or >300 mg/g),
protein-to-creatinine ratio (<150, 150 to 500, or >500 mg/g), and urine dipstick protein (negative or trace, 1+, or 22+).

fCVDM: presence of cardiovascular disease (CV: congestive heart failure, myocardial infarction, peripheral vascular disease, or
stroke) or diabetes mellitus (DM) at baseline.
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eTable 3. Baseline characteristics of people aged 265 years with normal/mild
albuminuria, by index eGFR

Characteristics eGFR 45-59° eGFR 60-89°
(N=54,342) (N=90,393)

Male 23,473 (43.2) 42,529 (47.1)
Index age, y

Median (IQR) 76 (71-82) 70 (67-75)

65-69 11,469 (21.1) 43,643 (48.3)

70-74 12,880 (23.7) 25,778 (28.5)

75-79 12,009 (22.1) 11,484 (12.7)

=280 17,984 (33.1) 9,488 (10.5)
Index eGFR

Median (IQR) 55.2 (51.8-57.8) 80.5 (71.5-86.7)

45-59 54,342 (100) -

60-74 - 30,398 (33.6)

75-89 - 59,995 (66.4)
Albuminuria®

Normal/mild 54,342 (100) 90,393 (100)
CvDM¢

Neither 29,148 (53.6) 62,991 (69.7)

CV only 11,978 (22.0) 11,120 (12.3)

DM only 8,364 (15.4) 12,422 (13.7)

Both 4,852 (8.9) 3,860 (4.3)

Values are number (%), otherwise stated. Percentages do not add to 100% because of rounding.

CKD: chronic kidney disease; eGFR: estimated glomerular filtration rate (mL/min/1.73 m?); IQR: inter-quartile range.

Incident CKD cases identified only by the fixed-eGFR-threshold definition

PNon-CKD controls.

‘Albuminuria normal or mild was defined based on the most recent outpatient values prior to cohort entry, with the following types of
measurement in descending order of preference: albumin-to-creatinine ratio (<30 mg/g), protein-to-creatinine ratio (<150 mg/g), and
urine dipstick protein (negative or trace).

dCVDM: presence of cardiovascular disease (CV: congestive heart failure, myocardial infarction, peripheral vascular disease, or
stroke) or diabetes mellitus (DM) at baseline.
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eFigure 1. Study design and data sources
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eFigure 2. Cohort formation for two eGFR-based CKD cohorts

4,983,956 Residentsinthe Alberta Health
Registry (April 1, 1994 - March 31, 2017)

—  » Excluded 1,813,123
No (outpatient) serum creatinine 1,775,053
All outpatient serum creatinine at age <18 years 31,971
Outpatient eGFR after outmigration, end of registration or accrual 6,099
v
3,170,833 3,043,701 3,089,624
Residents | © Excluded Fixed- Age-adapted
threshold thresholds
Never had an outpatient eGFR <threshold(s) 2,697,464 2,789,499
Only 1 eGFR <threshold(s) 129,412 153,353
FirsteGFR <15 mL/min/1.73 m? 4,967 5,471
Did not meet the »90-day sustained criterion 72,455 67,417
Index date was on the study start or end date 97 46
Index date was not between April1, 2009 - March 31, 2017 137,363 71,762
At least1 eGFR <15 mL/min/1.73 m? on or beforeindexdate 1,108 1,307
Started kidney replacement therapy on orbeforeindexdate 835 769
523 Captured by the age-adapted algorithm before April1, 2009
L, Fixed-threshold
cohort (N =127,132)
72,703 Capturedinthe fixed-threshold cohortonly
53,906 Capturedinboth cohorts
Age-adapted cohort
Sl (N =81,209) 7,817 Captured inthe age-adapted cohortonly

19,486 Captured by the fix-threshold algorithm before April 1, 2009

Legend: Algorithms to identify CKD, defined by sustained eGFR below a fixed or age-adapted eGFR threshold for >3 months.

The Alberta population registry started in 1994. Serum creatinine data started on May 1, 2002, with nearly complete coverage
(~98% of the Alberta population) from July 1, 2003 and complete coverage from January 1, 2005. About 1/3 of the population
(n=1,573,084) who never had an eGFR measurement largely comprises people who were in the registry before the study start date
(April 1, 2009). We considered all the available information preceding Apr 1, 2009 (look-back window for eGFR measurements and
other data) to minimize the inclusion of prevalent cases in the incident CKD cohorts between Apr 1, 2009 and Mar 31, 2017.

Of note, Alberta residents who did not have an outpatient serum creatinine measurement comprised 18.5% of those who were
registered for at least 1 fiscal year between Apr 1, 2009 and Mar 31, 2017. Most of these people without a creatinine measure
(~85%) were younger than 40 years, an expected figure considering that a screening test for serum creatinine is not recommended
under 40 years of age in the absence of clinical indications.
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eFigure 3. Cohort formation for non-CKD controls

4,983,956 Residentsinthe Alberta Health
Registry (April 1,1994 - March 31, 2017)

v
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No (outpatient) serum creatinine
All outpatient serum creatinine atage <18 years

Outpatient eGFR after outmigration, end of registration or accrual

Excluded

Never had an outpatient eGFR of 60-89 mL/min/1.73 m?
Only 1 outpatient eGFR of 60-89 mL/min/1.73m?

Did not meet the >90-day sustained criterion

Index date was on the study start or end date

Index date was not between April1, 2009-March 31, 2017
At least 1 outpatienteGFR <15 mL/min/1.73 m? on/before index date
Started kidney replacement therapy on/before index date
Baseline age <65 years

Baseline albuminuria: A2, A3, or unmeasured

Ever captured by fixed-threshold CKD cohort

Ever captured by age-adapted-threshold CKD cohort

Non-CKD cohort, eGFR 60-89
mL/min/1.73 m2(N =90,393)

1,813,123
1,775,053
31,971
6,099

3,080,440

1,481,167
440,507
161,133
266

545,923
855

736
427,457
20,418
1,812
166

Legend: Algorithms to identify a non-CKD cohort with sustained eGFR of 60-89 mL/min/1.73 m? for >3 months, age 265 years and
normal/mild albuminuria at baseline, without prior entry into the fixed and age-adapted cohorts.
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eFigure 4. Risks of kidney failure and death at 5 years, in subgroups defined by
the agreement between the fixed and age-adapted eGFR threshold for CKD
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Legend: Risks were estimated from entry in each of the two cohorts (fixed-threshold, top; age-adapted, bottom).

Earlier/later: one algorithm identified the study participants earlier or later than the other algorithm.

*Captured by one algorithm only during the accrual period but captured by the other algorithm before the study start date (April 1,
2009).
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eFigure 5. Sub-distribution hazard model

Outcome |[Age |eGFR N (N) Sub-hazard ratios SHR (95% ClI)
Kidney 65-69 |15-29 (60-89) [178  (43643) : — 1 —|224.5 (120.3, 419.0)
30-44 1617 i — 27.9 (154, 50.3)
45-59 11469 i 29(15,5.8)
70-74 |15-29 (60-89) |226  (25778) ! — 66.0 (32.1, 135.8)
30-44 1910 —— 9.4 (4.8, 18.3)
45-59 12880 —-—— 1.2 (0.6, 2.4)
75-79 |15-29 (60-89) |227  (11484) ! —— 83.6 (43.0, 162.7)
30-44 2106 ! — 8.7 (4.5, 16.9)
45-59 12009 — 1.0 (0.4,2.2)
>=80 |15-29 (60-89) |613  (9488) , —— 57.9 (29.7, 112.6)
30-44 4525 ' — 4.3(1.8,10.1)
45-59 17984 —— 1.1 (0.5, 2.6)
Death 65-69 [15-29 (60-89) [178  (43643) : - 6.5 (4.9, 8.5)
30-44 1617 : ] 3.3(2.9,3.7)
45-59 11469 ‘. 14(1.3,15)
70-74 |15-29 (60-89) |226  (25778) ! - 4.2(33,54)
30-44 1910 | 25(22,27)
45-59 12880 ™ 12(1.1,1.3)
75-79 |15-29 (60-89) |227  (11484) A 3.3(2.7,4.1)
30-44 2106 ' 1.9(1.7, 2.0)
45-59 12009 [ ] 1.0(1.0,1.1)
>=80 |15-29 (60-89) |613  (9488) ; 2.0(1.8,2.2)
30-44 4525 ‘. 1.3(1.3,1.4)
45-59 17984 = 0.9 (0.8, 0.9)
05 1 2 5 10 20 50 100 200

Legend: Analyses were restricted to people aged 265 years with normal/mild albuminuria. Outcomes were kidney failure and death.
Age in years. eGFR (estimated glomerular filtration rate in mL/min/1.73 m?) indicates the level of comparison vs. an eGFR of 60-89
mL/min/1.73 m? (reference category). CKD was defined using the fixed-threshold approach. Study participants were assigned to
each eGFR category based on the index eGFR at cohort entry. People without CKD were defined using sustained eGFR 60-89
mL/min/1.73 m? for >3 months. N indicates the number of individuals defined by age and index eGFR. SHR indicates sub-hazard
ratio; Cl indicates confidence interval.

10

© 2021 American Medical Association. All rights reserved.



eFigure 6. Hazard model

Outcome |Age |eGFR N (N) Hazard ratios HR (95% CI)
Kidney 65-69 |15-29 (60-89) |178  (43643) i ——|(272.7 (146.1, 509.0)
30-44 1617 , —— 30.1 (16.6, 54.3)
45-59 11469 D — 29(15,5.7)
70-74 |15-29 (60-89) |226  (25778) ' —— 80.2 (39.0, 165.0)
30-44 1910 : —— 10.2 (5.3, 19.9)
45-59 12880 _..— 1.2 (0.6, 2.5)
75-79 |15-29 (60-89) |227  (11484) s —— 101.2 (52.0, 197.0)
30-44 2106 —— 94 (4.8,18.2)
45-59 12009 —— 1.0 (0.4, 2.2)
>= 80 [15-29 (60-89) |613  (9488) , —— 73.7 (37.8, 143.4)
30-44 4525 l —— 4.7 (2.0, 11.0)
45-59 17984 —. 1.1 (0.5, 2.5)
Death 65-69 |15-29 (60-89) |178  (43643) : - 6.9(5.2,9.1)
30-44 1617 . [ | 3.3(2.9,3.8)
45-59 11469 'm 14 (1.3, 1.5)
70-74 |15-29 (60-89) |226  (25778) e ] 44(34,5.8)
30-44 1910 . | 25(22,27)
45-59 12880 l 1.2(1.1,1.3)
75-79 [15-29 (60-89) |227  (11484) : & 35(2.8,4.3)
30-44 2106 | 1.9(1.7,2.1)
45-59 12009 | 1.0 (1.0, 1.1)
>= 80 |15-20 (60-89) |613  (9488) . [ | 2.0(1.8,2.3)
30-44 4525 ' 1.3(1.3,1.4)
45-59 17984 n 0.9 (0.8,0.9)
05 1 2 5 10 20 50 100 200 500

Legend: Analyses were restricted to people aged 265 years with normal/mild albuminuria. Outcomes were kidney failure and death.
Age in years. eGFR (estimated glomerular filtration rate in mL/min/1.73 m?) indicates the level of comparison vs. an eGFR of 60-89

mL/min/1.73 m? (reference category). CKD was defined using the fixed-threshold approach. Study participants were assigned to
each eGFR category based on the index eGFR at cohort entry. People without CKD were defined using sustained eGFR 60-89

mL/min/1.73 m? for >3 months. N indicates the number of individuals defined by age and index eGFR. HR indicates hazard ratio;
Cl indicates confidence interval.
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