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Supplemental materials

Supplementary table 1

Characteristics of the study populations

at baseline (%) *

PROVALID Validation p-value
cohort cohort
(n =860) (n=178)
Baseline age (years) 64.0 £ 9.6 66.3+11.4 0.005
Males (n/%) 471 (54.8) 91(51.1) 0.375
Baseline eGFR (ml/min/1.73m?) 81.8+23.1 72.5+16.7 0.001
eGFR last follow up | 74.6 £22.9 65.7 £ 18.2 0.001
(ml/min/1.73m?)
Mean duration of diabetes at | 10.9+8.3 6.5+5.9 0.001
baseline (years)
Systolic blood pressure at baseline | 136.5 + 16.4 1455+ 17.6 0.001
(mmHg)
Diastolic blood pressure at baseline | 79.1 £ 9.6 85.5+84 0.001
(mmHg)
BMI at baseline (kg/m?) 30.1+4.1 27.8+4.1 0.001
HbA1lc at baseline (%) 6.9+1.0 6.4+1.0 0.001
stable on RAS blocking therapy | 77.1 80.3 0.343
during follow up (%)
Prevalent heart failure at baseline | 2.2 6.2 0.004
(%)
Prevalent other CV or peripheral | 18.4 26.4 0.014
arterial disease at baseline (%)
Prevalent cerebrovascular disease | 6.6 6.2 0.826

" history of myocardial infarction or coronary revascularization.

* history of stroke or TIA




Supplementary table 2

Intra-individual stability of an eGFR decline 225, 235 or 240 over time

eGFR decline 225% from baseline until

15t year of | 2" year of | 3 year of | 4" year of | 5™ year of

FU FU FU FU FU
PROVALID (n=860)
FU1 (n/%) 51 (100) 25(49.0) |17(33.3) |14(27.5) |12(23.5)
FU2 (n/%) 25(25.3) | 99 (100) 54 (54.5) |42 (42.4) |39(39.4)
FU3 (n/%) 27(21.3) | 54(42.5) | 127(100) |82(64.6) |67 (52.8)
FU4 (n/%) 27(18.0) |55(36.7) | 82(54.7) 150 (100) | 98 (65.3)
FUS (n/%) 33(19.0) |63(36.2) |80(46.0) |98(46.0) | 174 (100)

eGFR decline 235% from baseline until

15t year of | 2" year of | 3 year of | 4" year of | 5™ year of

FU FU FU FU FU
PROVALID (n=860)
FU1 (n/%) 10 (100) 2 (20.0) 2 (20.0) 2 (20.0) 2 (20.0)
FU2 (n/%) 2(5.7) 35 (100) 17 (48.6) |11(31.4) |10(28.6)
FU3 (n/%) 5(8.3) 17 (35.4) | 48 (100) 29 (60.4) |21 (43.8)
FU4 (n/%) 8 (13.8) 12 (20.7) |29 (50.0) 58(100) | 30(51.7)
FUS5 (n/%) 7(9.9) 17 (23.9) 29 (40.8) | 40(42.3) | 71(100)

eGFR decline 240% from baseline until

15t year of | 2" year of | 3@ year of | 4" year of | 5™ year of

FU FU FU FU FU
PROVALID (n=860)
FU1 (n/%) 5 (100) 1 (20.0) 1(20.0) 1(20.0) 1(20.0)
FU2 (n/%) 1(5.3) 19 (100) 8 (42.1) 5 (26.3) 4(21.1)
FU3 (n/%) 3(12.0) 8 (32.0) 25 (100) 14 (56.0) | 9(36.0)
FU4 (n/%) 4(11.1) 9 (25.0) 14 (38.9) 36 (100) | 20 (55.6)
FUS (n/%) 5(11.9) 10(23.8) |15(35.7) |20(47.6) |42 (100)

FU: follow up; bold numbers: Number of individuals (%) persistently meeting the definition of

eGFR decline over time




Supplementary table 3

Intra-individual stability of an eGFR decline 230% of patients on stable medication in the
PROVALID study over time

eGFR decline 230% from baseline until

1%t year of | 2" year of | 3™ year of | 4" year of | 5% year of
FU FU FU FU FU
RAAS inhibitors and SGLT2 inhibitors stable (PROVALID) (n=552)
FU1 (n/%) 18 (100) 5 (27.8) 3 (16.7) 3(16.7) 3(16.7)
FU2 (n/%) 5 (13.2) 38 (100) 19 (50.0) |14 (36.8) |12 (31.6)
FU3 (n/%) 5 (10.4) 19(39.6) | 48 (100) 30 (62.5) | 23 (47.9)
FU4 (n/%) 10(16.7) |18(30.0) |30 (50.0) 60 (100) | 35 (58.3)
FUS (n/%) 11(15.3) |22(30.6) |29(40.3) |35(48.6) | 72(100)
eGFR decline 230% from baseline until
1%t year of | 2" year of | 3" year of | 4" year of | 5% year of
FU FU FU FU FU

RAAS inhibitors, SGLT2 inhibitors, calcium antagonists, diuretics and non steroidal anti-
inflammatory agents stable (n=277)

FU1 (n/%) 6 (100) 2 (33.3) 1(16.7) 1(16.7) 1(16.7)
FU2 (n/%) 2 (11.1) 18 (100) 9 (50.0) 8 (44.4) 7 (38.9)
FU3 (n/%) 1(6.3) 9 (56.3) 16 (100) 10 (62.5) | 8(50.0)
FU4 (n/%) 1(3.7) 10 (37.0) 10 (37.0) 27 (100) 13 (48.1)
FUS (n/%) 4 (13.8) 11 (37.9) 9 (31.0) 13 (44.8) 29 (100)

FU: follow up; bold numbers: Number of individuals (%) persistently meeting the definition of

eGFR decline over time




Supplementary table 4

Intra-individual stability of an eGFR decline 225%, >35% and 240% for the PROVALID cohort
on stable RAAS blocking and SGLT-2 inhibitor therapy over time

eGFR decline 225% from baseline until

1%t year of | 2" year of | 3™ year of | 4" year of | 5% year of

FU FU FU FU FU
PROVALID (n=552)
FU1 (n/%) 35 (100) 21(60.0) |13(37.1) |10(28.6) |8(22.9)
FU2 (n/%) 21(33.3) | 63 (100) 34 (54.0) | 26(41.3) |23(36.5)
FU3 (n/%) 19 (23.5) | 34(42.0) |81 (100) 55 (67.9) | 45 (55.6)
FU4 (n/%) 18(19.8) |34(36.4) |55 (60.4) 91(100) | 61(67.0)
FUS (n/%) 21(19.1) | 40(36.4) |53(482) |61(55.5) | 110 (100)

eGFR decline 235% from baseline until

1%t year of | 2" year of | 3" year of | 4" year of | 5% year of

FU FU FU FU FU
PROVALID (n=552)
FU1 (n/%) 6 (100) 1(16.7) 1(16.7) 1(16.7) 1(16.7)
FU2 (n/%) 1(4.3) 23 (100) 10 (43.5) | 9(39.1) 8 (34.8)
FU3 (n/%) 2 (6.7) 10(33.3) | 30(100) 21(70.0) | 15(50.0)
FU4 (n/%) 4(10.3) 10(25.6) | 21(53.8) |39 (100) 22 (56.4)
FUS (n/%) 4(9.3) 12 (27.9) | 18(41.9) |22(51.2) |43 (100)

eGFR decline 240% from baseline until

1%t year of | 2" year of | 3" year of | 4" year of | 5% year of

FU FU FU FU FU
PROVALID (n=552)
FU1 (n/%) 2 (100) 1(0.0) 1(50.0) 1 (50.0) 1 (50.0)
FU2 (n/%) 1(8.3) 12 (100) 4 (33.3) 4(33.3) 3(25.0)
FU3 (n/%) 2 (11.8) 4 (23.5) 17 (100) 11(64.7) |8(47.1)
FU4 (n/%) 2 (8.0) 8 (32.0) 11(44.0) | 25 (100) 16 (64.0)
FUS (n/%) 2(7.1) 7 (25.0) 10(35.7) | 16(57.2) | 28(100)

FU: follow up; bold numbers: Number of individuals (%) persistently meeting the definition of

eGFR decline over time




Supplementary table 5

Intra-individual stability of an eGFR decline >5 ml/min/1.73m?/year in a cohort of patients
with stable RAAS and SGLT-2 inhibitor therapy in the PROVALID study over time

eGFR decline >5ml/min/1.73m?/year

2nd year of | 3rd year of | 4th year of | 5th year of

FU FU FU FU
PROVALID (n=552)
FU2 (n/%) 184 (100) 107 (58.2) 69 (37.5) | 49(26.6)
FU3 (n/%) 107 (83.6) 128(100) 73 (57.0) | 52 (40.6)
FU4 (n/%) 69 (82.1) 73 (86.9) 84(100) 52 (61.9)
FUS5 (n/%) 49 (76.6) 52 (81.3) 52 (81.3) | 64 (100)

FU: follow up; bold numbers: Number of individuals (%) persistently meeting the definition of
eGFR decline over time. The calculation of the slopes is based on linear regressions using at
least 3 eGFR observations for each patient. For this reason, a comparison between baseline
and FU1 is missing.



Supplementary table 6

Intra-individual stability of an eGFR decline 230% in different eGFR-cohorts in the PROVALID
population over time

eGFR decline 230% from baseline until

1%t year of | 2" year of | 3™ year of | 4" year of | 5% year of

FU FU FU FU FU
eGFR < 60 ml/min (n=149)
FU1 (n/%) 4 (100) 1(25.0) 1(25.0) 1(25.0) 1(25.0)
FU2 (n/%) 1(9.1) 11 (100) 7 (63.5) 4 (36.4) 4 (36.4)
FU3 (n/%) 2 (11.8) 7 (41.2) 17 (100) 10 (58.8) 8 (47.1)
FU4 (n/%) 3(20.0) 4(26.7) 10 (66.7) 15 (100) 11 (73.3)
FUS (n/%) 3(18.8) 7 (43.8) 10 (62.5) 11 (68.8) 16 (100)
eGFR > 60 ml/min (n=711)
FU1 (n/%) 21 (100) 5 (23.8) 3 (14.3) 3(14.3) 3 (14.3)
FU2 (n/%) 5(11.4) 44 (100) 22 (50.0) 16 (36.4) 12 (27.3)
FU3 (n/%) 6 (10.7) 22 (39.3) 56 (100) 34 (60.7) 25 (44.6)
FU4 (n/%) 12 (15.2) 22 (27.8) 34 (43.0) 79 (100) 42 (53.2)
FUS (n/%) 11 (10.9) 25 (24.8) 34 (33.7) 42 (41.6) 101 (100)

FU: follow up; bold numbers: Number of individuals (%) persistently meeting the definition of
eGFR decline over time.




Supplementary table 7

Intra-individual stability of eGFR decline =5 ml/min/1.73m?/year for different eGFR-cohorts in

the PROVALID study over time

eGFR decline >5ml/min/1.73m?/year

2nd vyear of | 3rd year of | 4th year of | 5th year of
FU FU FU FU
eGFR < 60 ml/min (n=149)
FU2 (n/%) 18 (100) 9 (60.0) 3 (16.7) 1(5.6)
FU3 (n/%) 9 (69.2) 13 (100) 5 (38.5) 2 (15.4)
FU4 (n/%) 3 (60.0) 5 (100) 5(100) 2 (40.0)
FU5 (n/%) 1(50.0) 2 (100) 2 (100) 2 (100)
eGFR = 60 ml/min (n=711)
FU2 (n/%) 270 (100) 160 (59.3) 109 (40.4) | 78 (28.9)
FU3 (n/%) 160 (82.9) 193 (100) 114 (59.1) | 78 (40.4)
FU4 (n/%) 109 (76.8) 114 (80.3) 142 (100) | 85 (59.9)
FU5 (n/%) 78 (75.0) 78 (75.0) 85 (81.7) | 105 (100)

FU: follow up; bold numbers: Number of individuals (%) persistently meeting the definition of

eGFR decline over time.




Supplementary table 8

Intra-individual stability of an eGFR decline 230% for different urine albumin-to-creatinine
ratios (UACR) cohorts in the PROVALID study over time

eGFR decline 230% from baseline until

15t year of | 2" year of | 3@ year of | 4" year of | 57 year of

FU FU FU FU FU
UACR < 30 mg/g (n=691)
FU1 (n/%) 16 (100) 4 (25.0) 3 (18.8) 3(18.8) 3 (18.8)
FU2 (n/%) 4(10.8) 37 (100) 19(51.4) |13(35.1) | 10(27.0)
FU3 (n/%) 6(12.2) 19(38.8) | 49 (100) 30(61.2) | 22 (44.9)
FU4 (n/%) 10 (15.4) 17 (26.2) 30 (46.2) 65 (100) 33 (50.8)
FUS (n/%) 9 (10.6) 19 (22.4) 31(36.5) 33 (38.8) 85 (100)
UACR = 30 mg/g (n=169)
FU1 (n/%) 9 (100) 2 (22.2) 1(11.1) 1(11.1) 1(11.1)
FU2 (n/%) 2 (11.1) 18 (100) 10 (55.6) | 7 (38.9) 6 (33.3)
FU3 (n/%) 2 (8.3) 10 (41.7) | 24 (100) 14 (58.3) | 11 (45.8)
FU4 (n/%) 5(17.2) 9 (31.0) 14 (48.3) | 29 (100) 20 (69.0)
FUS (n/%) 5 (15.6) 13 (40.6) 13 (40.6) 20 (62.5) 32 (100)

FU: follow up; bold numbers: Number of individuals (%) persistently meeting the definition of
eGFR decline over time.




Supplementary table 9

Intra-individual stability of an eGFR decline >5 ml/min/1.73m?/year for different urine

albumin-to-creatinine ratios (UACR) subgroups in the PROVALID study over time

eGFR decline >5ml/min/1.73m?/year

2nd year of | 3rd year of | 4th year of | 5th year of
FU FU FU FU
UACR < 30 mg/g (n=691)
FU2 (n/%) 227 (100) 128 (56.4) | 83(36.6) |57 (25.1)
FU3 (n/%) 128 (81.1) 158 (100) 90 (57.0) |57 (36.1)
FU4 (n/%) 83 (74.8) 90 (81.1) 111 (100) | 64 (57.7)
FUS (n/%) 57 (71.3) 57 (71.3) 64 (80.0) | 80 (100)
UACR = 30 mg/g (n=169)
FU2 (n/%) 61 (100) 41 (67.2) 29 (47.5) | 22(36.1)
FU3 (n/%) 41 (85.4) 48 (100) 29 (60.4) | 23 (47.9)
FU4 (n/%) 29 (80.6) 29 (80.6) 36 (100) | 23 (63.9)
FUS (n/%) 22 (84.6) 23 (88.5) 23(88.5) | 26(100)

FU: follow up; bold numbers: Number of individuals (%) persistently meeting the definition of

eGFR decline over time.

10



Supplementary table 10a:

Characteristics of prognostic biomarker studies using a two point-method to describe eGFR

decline
Reference N Follow- Baseline | Definition of kidney function decline
up eGFR
(months) | (ml/min
/1.73m?)
Chungetal! | 676 48 83 eGFR decline 225 %
Petersetal 2 | 345 48 80.6 - >30 % eGFR decline
- incident eGFR < 60
- GFR-decline 25ml/min/ 1,73m?/year
- “rapid decline”: - 4 ml/min/1,73m?/year
Mise et al 3 675 48 71.4 eGFR decline 2 30 % or incident dialysis
Lin et al 4 516 112 84.3 eGFR decline 225 %
Velhoetal> |3101 72 79.2 Doubling of sCr or ESRD
Fernandez- 103 32 47 50% increase in sCr (increase had to be
Juarez et al ® confirmed after 1 month) or incident ESRD
Changetal’ | 2367 55.2 67.3 Stable: CKD stage stable
Regression: change of CKD stage
downwards
Progression: change of CKD stage upwards
Von Scholten | 177 58.8 89.8 eGFR decline >30 %
etal®
Nadkarnietal | 380 60 88.6 > 40 % vs. < 10 % eGFR decline (had to be
° confirmed in 2 or more visits, at least 3
months apart)
Satirapoj et al | 303 12.3 50 > 25 % eGFR decline per year
10
Saulnier et al | 1135 52.8 76 > 40 % eGFR decline from baseline
1 Rapid: 25 ml/min/1,73m?/year (absolute
GFR slopes determined by linear regression

11



(at least 3 measures, at least 6 months
between first and last)
Annual GFR trajectory

Global pattern of absolute annual eGFR

20

decline

Jenksetal 12 | 701 80.4 86 Two eGFR values < 60 ml/min at least 3
months apart with a > 25 % decline

Tanetal 13 1320 108 84.5 Doubling of sCR or incident ESRD

Fountoulakis | 101 108 90.7 > 50 % decline in GFR (linear regression

etal 14 model of time on GFR was created and the
slope of the regression line was used to
estimate the patient’s changes of eGFR over
time)

Fanetal ¥ 80 24 115 Doubling of sCr or ESRD or renal death

Hanaietal 16 | 7033 66 69.9 > 30 % decrease in eGFR (at least for 3
months) or ESRD
> 50 % decrease in eGFR or ESRD

Rotbain 192 73.2 89 > 30 % decline in eGFR

Curovic et al

17

Bhensdadia 204 72 85 > 50 % increase in sCR

etal 18

Chauhan et al | 1245 55.2 74.3 > 40 % decline in eGFR or ESRD

19

Colomboetal | 840 80.2 55.1 > 20 % decline in eGFR

Supplementary table 10b:

Characteristics of prognostic biomarker studies using a slope calculation to describe eGFR

decline

12




Reference N Follow- | Baseline | Definition of kidney function decline
up eGFR
(months) | (ml/min
/1.73m?)
Petersetal 2 | 345 48 80.6 - GFR-decline >5ml/min/ 1,73m?/year
- “rapid decline”: - 4 ml/min/1,73m?/year
Penaetal 2! | 82 48 77.9 Accelerated decline: >23ml/min/1,73m?/year
Solini et al %2 | 286 36 85 eGFR decline > 10 ml/min/1,73m?
Liu et al 23 422 48 80.7 Progression: = 3ml/min/1,73m?/year decline
(at least 3 measures, at least 1 year follow-up)
Stable: + 2 ml/min/1,73m?/year (at least 5
years of follow-up)
Saulnier et | 1135 | 52.8 76 Rapid: =5 ml/min/1,73m?/year (absolute GFR
al 1! slopes determined by linear regression (at least
3 measures, at least 6 months between first
and last)
Annual GFR trajectory
Global pattern of absolute annual eGFR decline
Bhensdadia | 204 72 85 minus 3,3 % eGFR per year
etal 18
Nielsen et al | 177 42 90 Rate of decline ml/min/1,73m?/year
24
Yamamoto | 161 24 89.6 >3ml/min/year averaged over 2 years
etal 2
Chou et al 2¢ | 140 20.4 86.4 eGFR decline rate =
€GFRiast-€GFRbpaseline
€GFRpaseline X follow-up
Boertien et | 756 78 65 Annual change in log transformed eGFR were
al %/ calculated from the slope of the regression line

13




through all available eGFR values (at least 3
values, median 6 values)

Narayanan | 436 96 72 Longitudinal change in eGFR

etal %

Agarwal et | 67 22 43 - Slope progression based on inspection

al ¥ - ESRD

Heinzel et al | 481 24 84 Progression: 4-5%" quintile of eGFR slope

30

Mayer et al | 1765 | 48 49.2 Annual eGFR loss

31
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