Table S1. TRIPOD Checklist for Prediction Model Validation.

Section/Topic Item  Checklist Item Page
Title and abstract
Title 1 Identify the study as developing and/or validating a multivariable prediction model, the
target population, and the outcome to be predicted.
Abstract ) Provide a summary of objectives, study design, setting, participants, sample size, predictors,
outcome, statistical analysis, results, and conclusions.
Introduction
Explain the medical context (including whether diagnostic or prognostic) and rationale for
Background and 3a developing or validating the multivariable prediction model, including references to existing
objectives modfels. — - - - —
3b Specify the objectives, including whether the study describes the development or validation
of the model or both.
Methods
42 Describe the study design or source of data (e.g., randomized trial, cohort, or registry data),
separately for the development and validation data sets, if applicable.
Source of data - - - - -
b Specify the key study dates, including start of accrual; end of accrual; and, if applicable, end
of follow-up.
54 Specify key elements of the study setting (e.g., primary care, secondary care, general
L population) including number and location of centres.
Participants - — . .
5b Describe eligibility criteria for participants.
5c Give details of treatments received, if relevant.
6a Clearly define the outcome that is predicted by the prediction model, including how and
Outcome when assessed.
6b Report any actions to blind assessment of the outcome to be predicted.
7a Clearly define all predictors used in developing or validating the multivariable prediction
Predictors model, including how and when they were measured.
7b Report any actions to blind assessment of predictors for the outcome and other predictors.
Sample size 8 Explain how the study size was arrived at.
Missing data 9 Describe how missing data were handled (e.g., complete-case analysis, single imputation,
multiple imputation) with details of any imputation method.
10c For validation, describe how the predictions were calculated.
Statistical analysis 104 Specify all measures used to assess model performance and, if relevant, to compare multiple
methods models.
10e Describe any model updating (e.g., recalibration) arising from the validation, if done.
Risk groups 11 Provide details on how risk groups were created, if done.
Development vs. 12 For validation, identify any differences from the development data in setting, eligibility
validation criteria, outcome, and predictors.
Results
Describe the flow of participants through the study, including the number of participants with
13a and without the outcome and, if applicable, a summary of the follow-up time. A diagram may
be helpful.
. Describe the characteristics of the participants (basic demographics, clinical features,
Participants . . . . - . . .
13b available predictors), including the number of participants with missing data for predictors
and outcome.
13¢ For validation, show a comparison with the development data of the distribution of
important variables (demographics, predictors and outcome).
Model 16 Report performance measures (with Cls) for the prediction model.
performance
Model-updating 17 If done, report the results from any model updating (i.e., model specification, model
performance).
Discussion
Limitations 18 Discgss any I.im.itations of the study (such as nonrepresentative sample, few events per
predictor, missing data).
19a For validation, discuss the results with reference to performance in the development data,
. and any other validation data.
Interpretation - - - . — .
19b Give an overall interpretation of the results, considering objectives, limitations, results from

similar studies, and other relevant evidence.




Implications ‘ 20 | Discuss the potential clinical use of the model and implications for future research.

Other information

Supplementary

information 21 Provide information about the availability of supplementary resources, such as study

protocol, Web calculator, and data sets.

Funding 22 Give the source of funding and the role of the funders for the present study.




Table S2: PICOTS items framing the review aim, search strategy, and study inclusion and exclusion

criteria for the systematic review

Item

Description

Population

Intervention or Model
Comparator
Outcome(s)

Timing

Setting

People with type 2 diabetes or applicable to people with type 2 diabetes by including it
as predictor

All prognostic models from discovery studies to predict risk of nephropathy

Not applicable

Albuminuria, diabetic kidney disease, chronic kidney disease and end-stage renal

At least 1 year follow-up

Applicable to people with type 2 diabetes treated in primary care




Table S3 Search strings used for the systematic review.

PubMed

"Diabetic Nephropathies"[Mesh] OR "Albuminuria"[Mesh] OR "Renal Insufficiency"[Mesh] OR
nephropath*[tiab] OR albuminuria*[tiab] OR microalbuminuria*[tiab] OR macroalbuminuria*[tiab] OR
kidney disease*[tiab] OR kidney disorder*[tiab] OR kidney failure*[tiab] OR kidney insufficien*[tiab] OR
renal disorder*[tiab] OR renal failure*[tiab] OR renal insufficien*[tiab] AND "Diabetes Mellitus, Type
2"[Mesh] OR diabetes[tiab] OR (diabetic*[tiab] AND (non insulin depend*[tiab] OR noninsulin
depend*[tiab] OR noninsulindepend*[tiab] OR non insulindepend*[tiab])) OR dm2[tiab] OR niddm[tiab]
OR dm 2[tiab] OR t2d*[tiab] OR dm type 2[tiab] OR type 2 diabet*[tiab] OR type two diabet*[tiab] OR
type Il diabet*[tiab] OR dm type II[tiab] AND "Decision Support Techniques"[Mesh] OR
"Prognosis"[Mesh] OR ((predict*[tiab] OR prognos*[tiab]) AND (model*[tiab] OR rule*[tiab] OR
score*[tiab] OR tool[tiab])) OR risk score*[tiab] OR risk assessment*[tiab] OR risk algorithm*[tiab] OR
risk engine*[tiab] OR risk equation*[tiab] OR risk prediction*[tiab] OR risk calculation*[tiab] NOT
("Animals"[Mesh] NOT "Humans"[Mesh])

Embase

'diabetic nephropathy'/exp OR 'albuminuria'/exp OR 'kidney failure'/de OR 'chronic kidney failure'/exp
OR nephropath*:ab,ti OR albuminuria*:ab,ti OR microalbuminuria*:ab,ti OR macroalbuminuria*:ab,ti
OR (kidney NEAR/3 disease*):ab,ti OR (kidney NEAR/3 disorder*):ab,ti OR (kidney NEAR/3
failure*):ab,ti OR (kidney NEAR/3 insufficien*):ab,ti OR ‘renal disorder*’:ab,ti OR ‘renal failure*’:ab,ti
OR ‘renal insufficien*’:ab,ti AND 'non insulin dependent diabetes mellitus'/exp OR diabetes:ab,ti OR
(diabetic* NEAR/3 ('non insulin depend*' OR 'noninsulin depend*' OR noninsulindepend* OR 'non
insulindepend*')):ab,ti OR dm2:ab,ti OR niddm:ab,ti OR 'dm 2":ab,ti OR t2d*:ab,ti OR 'dm type 2':ab,ti
OR 'type 2 diabet*':ab,ti OR 'type two diabet*'":ab,ti OR 'type ii diabet*':ab,ti OR 'dm type ii':ab,ti AND
'decision support system'/exp OR 'prognosis'/de OR (predict* NEAR/3 model*):ab,ti OR (predict*
NEAR/3 rule*):ab,ti OR (predict* NEAR/3 score*):ab,ti OR (predict* NEAR/3 tool*):ab,ti OR (prognos*
NEAR/3 model*):ab,ti OR (prognos* NEAR/3 rule*):ab,ti OR (prognos* NEAR/3 score*):ab,ti OR
(prognos* NEAR/3 tool*):ab,ti OR (risk NEAR/3 score*):ab,ti OR (risk NEAR/3 assessment*):ab,ti OR
(risk NEAR/3 algorithm*):ab,ti OR (risk NEAR/3 engine*):ab,ti OR (risk NEAR/3 equation*):ab,ti OR
(risk* NEAR/3 prediction*):ab,ti OR (risk NEAR/3 calculation*):ab,ti NOT ([animals]/lim NOT
[humans]/lim) NOT (‘conference abstract'/it OR 'conference review'/it OR 'editorial'/it OR 'letter'/it OR
'note'/it)




Table S4. Characteristics of prediction models for the risk of nephropathy developed in the type 2 diabetes population

Predicted .. Calibration Method of
Development . n events/ n . Number of Discrimination (Hosmer- .
Study A Country Design Type of model Outcome time Model . internal
population total predictors (AUC) Lemeshow p- L
(years) validation
value)
Albuminuria
Afghahi . - (microalbuminuria urine albumin p-value = not
20111 T2D Sweden Registry  Logistic excretion 20-200 g/min o 729/3,667 5 - 8 0.67-0.87 significant N.R.
macroalbuminuria > 200 pg/min)
Afghahi . - Renal impairment p-value = not
20111 T2D Sweden Registry  Logistic (MDRD eGFR < 60 mL/min/1.73 m?) 407/3,667 5 - 6 0.67-0.87 significant N.R.
Afghahi . - Renal impairment p-value = not
20111 T2D Sweden Registry  Logistic (eCrCl < 60 mL/min) 407/3,667 5 - 6 0.67-0.87 significant N.R.
S . Progression of diabetic kidney
g(l)tf;tam giz:’thol:g;eoy lKJirr:ItZim Registry  Logistic disease 94/270 5 - 5 N.R. N.R. N.R.
g g (> 2 mL/min decline in MDRD eGFR)
Micro-albuminuria %
(UACR 2 30 mg/e) 1551/9635 0.62 0.77
Macro-albuminuria %
(UACR > 300 mg/g) 627/9635 0.84 <0.001
Renal failure or end-stage renal
disease 292/9635 0.60 <0.001*
(Serum creatinine > 3.3 mg/L)
Basu Doubling serum creatinine or >20 External
1 - .7 <0.001*
20173 T2D USA Cohort  Cox mL/min/1.73m? decrease in eGFR 5910/9635 4.7 L 0.76 0.00 validation set
Macro-albuminuria, renal failure,
dst I di , doubli f
end stage renal disease, doubling ot ¢195/9635 0.73 <0.001*
serum creatinine or >20
mL/min/1.73m? decrease in eGFR
Macroalbuminuria,
microalbuminuria, renal failure, or 2321/9635 0.61 0.87*
end-stage renal disease
Clinical 3 0.626 0.315 DI
. . iscovery
Cheng . . - Kidney failure Laboratory 5 0.986 0.755
20204 T2D with CKD China Cohort Logistic (Dialysis, renal transplantation) 272/641 3 Lab-medication 6 0.986 0.438 an(fi .
validation set
Full 8 0.986 0.540
Clarke United . Renal failure (creatinine level > 250
2004° 72D Kingdom RCT Weibull umol/I or death caused by renal failure) 24/3,642 N-R. 2 N-R. N-R. N-R.
3Y:0.647
Dagliati - Nephropathy : Leave-one-
20186 T2D Italy Cohort Logistic (<60 mL/min/1.73m? or UACR230 me/e) 121/943 3,57 - 4 5Y: 0.693 N.R. out
7Y:0.686
Laborator Calibration
. CKD v 5 0.68 slope = 0.98
Dunkler T2D with vascular 40 Multinominal (UACR > 30 mg/g and 300 mg/g or model
5 disease or organ ) RCT .. doubling creatinine) 1,079/6,766 5.5 - - Bootstrap
2015 damage countries logistic or ESRD Calibration
(CKD-EPI eGFR < 15 mL/min/1.73 m?) Clinical model 14 0.69 slope = 0.88
to0 0.90
Elley New . ESRD
20138 T2D Zealand Registry  Cox (RRT or death by CKD or ESRD) 637/25,736 5 - 10 0.89 N.R. N.R.




Table S4. Continued

Calibration Method of
Development . n events/ n Predicted Number of Discrimination (Hosmer- .
Study . Country Design  Type of model Outcome . Model N internal
population total time (years) predictors (AUC) Lemeshow p- .
validation
value)
Fernandez- Rapid progression All: 48/261 All: 5 All: 0.81
T1D and T2D Spain Cohort  Logistic N ) Men: 33 2.5 - Men: 6 Men: 0.92 N.R. N.R.
Fernandez 2020 (>5 mL/min/1.73 m2/year) Women: 15 Women:a Women: 0.9
Goldfarb- Artificial Renal insufficienc Random split
Rumyantzev T2D United States Cohort  neural R v 40/86 4 - 13 0.91 N.R. P
(GFR < 71 mL/min) sample
2002° network
- - N -
Hu 20201 T2D China Cohort  Logistic Diabetic nephropathy (UACR =30 701/3489 4 : 3 0.744 Medium Bootstrap
ug/mg) calibration
Imbroll 201711 T20 Malta Cohort Albuminuria progression 59/243 8 - 4 N.R. N.R. N.R.
(Normo to micro, micro to macro)
Jardine . Major kidney event (doubling serum
201212 T2D 20 countries RCT Cox creatinine level to > 200 pmol/l) 166/11,140 5 7 0.85 0.90 Bootstrap
fardine T20 20 countries RCT Cox New-onset albuminuria 2,715/7377 5 - 8 0.65 0.06 Bootstra
201212 (UACR > 30 pg/mg) ’ i ) ) P
Asia, Europe, Latin America, . . .
Keane T2D and ESRD Calibration Naive and
20061 nephropathy New ;ealand and North RCT Cox (RRT) 341/1513 N.R. - 4 N.R. table jackknife
America
U ESRD All: 0.94
T2D Taiwan Cohort  Cox o 22/604 Variable - 4 CKD Stage 3- N.R. Leave-one-out
20161 (dialysis)
5:0.91
Derivation: 3 years: 0.90
Lin 201715 20 Chinese Cohort  Cox ESRD (MDRD eGFR < 15 mL/min/1.73 813./16_,070 3,5and 8 1 5 years: 0.86 p>0.05 Random split
mZ2or RRT) Validation years 8 vears: 0.81 sample
402/8,034 years: &
CKD progression (worsening in MDRD R .
Low T2D Malaysia Cohort  Logistic eGFR category coupled with  25% 679/1,582 6 - 6 Training: 0.80 0.93 Random split
2017 L ) Test: 0.83 sample
reduction in eGFR from baseline)
Diabetic nephropathy Training:
) ’ Persistent albuminuria and diabetic 45/5,705 Women: 6 Women: 0.84 Calibration .
17 4 -
Miao 2017 72D China Cohort  Cox retinopathy in absence other kidney Validation: 20 Men: 8 Men: 0.80 plot Split sample
or urinary tract diseases 32/6,066
Nelson N Multivariable CKD GP: 313,646/ Calibration Discovery and
T2D Mul | h ! - 12 .801
201918 ultinationa Cohort ompeting risk  (CKD-EPI eGFR < 60 ml/min/1.73 m?) 660,856 > 0-80 plot validation cohort
CKD
(eGFR < 60 mL/min/1.73 m2 and >
Parrinello 2016° T1D and T2D United States Cohort  Fine and Gray 25% decline in eGFR since visit 2, 152/654 10 - 22 0.716 Well calibrated Bootstrap

hospitalization due to kidney disease,
RRT, or death from kidney disease)




Table S4. Continued

Development . Type of n events/ n Predicted time Number of Discrimination Calibration !Vlethod of
Study . Country Design Outcome Model N (Hosmer-Lemeshow internal
population model total (years) predictors (AuUC) I
p-value) validation
Calibration plot =
Riphagen The Cox and (Micro)albuminuria 0.69 Z;ij::s)
phag T2D Cohort Fine and (UACR > 2.5 mg/mmol in men and > 3.5 183/640 10 - 7 (both standard and R . N.R.
20152 Netherlands Gra me/mmol in women) competing risk) Calibration plot =
v g peting good (competing
risk)
073 Calibration plot.
Riphagen The Cox and Progressive renal function loss (standard) Standard: over-
20152 12D Netherlands Cohort Fine and (60% increase of baseline SCr) 79/1,143 10 ) 5 0.74 estlmat!on; . N-R.
Gray (competing risk) competing risk:
peting good
Nephropathy
Rodriguez- . (doubling of baseline SCr, >20
Romero 20 ::gz:::zzes RCT Ez:‘e‘i‘t’m mL/minute/1.73-m2 decline in eGFR, 6,777/10251 7 - 18 0.768-0.840 N.R. S:ljisd:ﬁon
2019 UACR = 30 mg/g, RRT or a rise of SCr >
291.72 umol/L)
ESRD
| h, hospitalizati - R li
Sun20202  T2D China Cohort Logistic (renal death, hospitalization due to non 225/968 3 Clinical 4 0.86 0.558 andom split
fatal renal failure, or eGFR < 15 sample
mL/min/1.73 m?)
ESRD
Sun 20202 20 China Cohort Logistic (renal death,‘hospltallzatlon due to non- 225/968 3 Clinical- . 5 0.87 0.909 Random split
fatal renal failure, or eGFR < 15 pathological sample
mL/min/1.73 m?)
ESRD
Sun 20202 2D China Cohort Logistic (renal death,‘hosp|tallzat|on due to non- 225/968 3 Clln|?al» 5 0.84 0418 Random split
fatal renal failure, or eGFR < 15 medical sample
mL/min/1.73 m?)
ESRD
Sun20202  T2D China Cohort Logistic (renal death, hospitalization due to non- 225/968 3 Full model 7 0.87 0.623 Random split
fatal renal failure, or eGFR < 15 sample
mL/min/1.73 m?)
Nephropathy
Tanaka - . . Cross-
20133 T2D Japan RCT Cox (spot urinary alt.)u'mln excretion >33.9 71/1,748 5 - 5 0.77 0.11 validation
mg/mmol creatinine)
Wada 2D Japan Cohort  Cox Renal event 419/4,328 N.R - 5 NR Calibration table N.R
201424 P (RRT or half reduction in eGFR) ! o T N
ESRD Male 0.87 Random split
Wan 2017% T2D China Cohort Cox (ICD-9: 250.3x, 585.x and 586.x or eGFR 239/116,509 5 7 ’ Calibration plot P
R Female 0.86 sample
<15 ml/min/1.73m2)
T2D and at least
1 risk factor for
Woodward . . Major renal event
20162 micro- or 20 countries RCT Cox (renal death or RRT) 84/7,301 10 - 13 0.81 0.13 N.R.
macrovascular
disease
Moderate to severe DKD 6-months . . Random split
Wysham . . - . 5 6,219/ X Calibration plot
202077 T2D United States Registry Logistic (>2 measurements < 60 mL/min/1.73 m 160,031 windows (0 13 0.71 ~good sample

or CKD stage 3/4)

>60 months)




Table S4 Continued

Predicted Calibration Method of
Development . Type of n events/ n . Number of Discrimination (Hosmer- .
Study . Country Design Outcome time Model . internal
population model total predictors (AUC) Lemeshow p- .
(years) validation
value)
Wysham United . . ESRD 1,619/ Random split
20207 20 States Registry  Logistic (CKD stage 5, ESRD medical claim, RRT) 160,031 . 12 0.82 sample
Wysham United ) . Renal death 2,135/ Random split
20207 20 States Registry  Logistic (Death <30 days after CKD diagnosis) 160,031 ) 17 085 sample
ESRD
Yang . . (renal death, hospitalization due to non-fatal Random split
2006% T2D China Registry  Cox renal failure, or MDRD eGFR < 15 159/4,438 4 8 0.97 >0.10 sample

mL/min/1.73 m?)

* The study of Base et al. uses the Greenwood-D’Agostino-Nam test instead of the Hosmer-L



Table S5. Predictors included in the prediction models developed in the type 2 diabetes population
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Table S5. Continued
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(Baseline) eGFR

UACR
ACR

11
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Serum creatinine
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Cystatin C

HDL cholesterol

LDL cholesterol

Haemoglobin

B-type natriuretic peptide
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Proteinuria
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Serum uric acid
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Urinary albumin

Cr

eGFR:

Urinary creatinine

VLDL cholesterol

TC/HDL ratio

Haematocrit

Serum VAP-1
1/B2 microglobin

1gG-creatinine ratio
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Interaction terms

Male * glucose lowering

medication

White * antihypertensive

medication

Male * triglycerides

eGFR * sex

Age completion education * sex

Other

End of baseline period

Insurance type

Payer type

Time interval




Table S6. Characteristics of prediction models for the risk of nephropathy developed in the general population

Predicted . Calibration Method of
Development . Type of n events/ n . Number of Discrimination (Hosmer- .
Study A Country Design Outcome time Model . internal
population model total predictors (AUC) Lemeshow p- L.
(years) validation
value)
0.77 0.21
(point-based (point-based
. CKD stage 3 _
Chien GP Taiwan Cohort  Cox (MDRD eGFR < 60 190/5,168 4 Clinical 5 model) model) cross
2010 mL/min/1.73 m?) 0.78 0.01 validation
’ (coefficient-based (coefficient-
model) based model)
Chang GP with CKD . o N
2019% stage 1-5 Taiwan Cohort Cox Initiation of dialysis 1,017/1,549 1.8 - 4 N.R. N.R. N.R.
Hanratty GP with United CkD
33 . Registry  Logistic (MDRD eGFR < 60 429/10,420 N.R. - 5 0.81 0.01 N.R.
2010 hypertension States :
mL/min/1.73 m2)
Rapid progression of
Hemmelgarn . L kidney dysfunction HL goodness Random split
P R L 1,216/10,184 2 - . -
20073 G Canada egistry  Logistic (> 25% decline in MDRD 216/10,18 > 0.59 of fitX2=0.77 sample
eGFR)
CKD
Hippisley Moderate/severe CKD 23,786/775,091 model 14 0.88
) England ) (RRT, diagnosis of women Random split
Cox GP 5 Registry  Cox nephropathy, MDRD eGFR < 5 N.R. P
and Wales ’ CKD sample
2010% 45 mL/min/1.73 m2 or
proteinuria) 17,333/799,658 model 12 0.88
men
ESRD
Hippisley ESRD 1,266/775,091 model 13 0.84
) England women Rand lit
Cox GP nefan Registry  Cox (RRT or MDRD eGFR < 15 5 N.R. andom spil
and Wales ; ESRD sample
201035 mL/min/1.73 m2)
1,543/799,658 model 11 0.85
men
United
Johnson GP with CKD
tat Regist C RRT 2 782 - . A Bootst
20083 stage 3-4 States and egistry (o) 323/9,78 5 6 0.89 0.99 ootstrap

Canada




Table S6. Continued

] ii "
Predicted s Calibration Method of
Development . Type of n events/ n . Number of Discrimination (Hosmer- .
Study R Country Design Outcome time Model . internal
population model total predictors (AUC) Lemeshow p- .
(years) validation
value)
Best-fitting
o ::)decl’”ca' 10 0.70
ggggffgar GP ;’tr;'tt:j Cohort  Logistic  (MDRD eGFR < 60 1,605/14,155 <10 >0.20 SR::da;n split
mL/min/1.73 m?) Simplified P
categorical 8 0.69
model
; CKD
! hdh
goie;sg dha  Gp ;’t”'tted Cohort  Logistic ~ (MDRD eGFR < 60 229/2,490 10 - 5 0.79 0.60 Bootstrap
ates mL/min/1.73 m?)
Saranburut CKD Discovery and
2017% GP Thailand Cohort Logistic (CKD-EPI eGFR < 60 271/3,186 10 Clinical 5 0.72 0.35 validation
mL/min/1.73 m?) cohort
Saranburut CKD Clinical+ Discovery and
20175 GP Thailand Cohort Logistic (CKD-EPI eGFR < 60 271/3,186 10 Limited 6 0.79 0.21 validation
mL/min/1.73 m?) laboratory cohort
Saranburut CKD Clinical+ Discovery and
20175 GP Thailand Cohort Logistic (CKD-EPI eGFR < 60 271/3,186 10 Full 9 0.80 0.41 validation
mL/min/1.73 m?) laboratory cohort
United
Schroeder GP with CKD . High
20174 stage 3-4 zgar:;:nd Registry  Cox RRT 737/22,460 5 - 8 0.96 calibration Bootstrap
CKD
Umesawa _— (eGFR < 60 Simple risk Men: 0.827 Calibration
5018% GP Japan Cohort Logistic mL/min/1.73m?and/or 16,464/135,007 10 model 4 Women: 0.814 plot External set
proteinuria 2+/3+)
CKD
Umesawa - (eGFR < 60 Full risk Men: 0.823 Calibration
20184 GP Japan Cohort Logistic mL/min/1.73m2and/or 16,464/135,007 10 model 11 Women: 0.824 plot External set
proteinuria 2+/3+)
CKD
Wen 202042  GP China Cohort  Logistic ~ (eGFR<60 590/3,266 56 Simple risk 5 0.717 0.769 Random split
mL/min/1.73m2 or model sample
UACR 230 mg/g)
CKD
Wen 20202  GP China Cohort  Logistic ~ (®GFR<60 590/3,266 56 Bestfit risk 7 0.721 0.961 Random split
mL/min/1.73m2 or score sample

UACR 230 mg/g)




Table S7. Predictors included in the prediction models developed in the general population
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Clinical + Full laboratory

Saranburut 20173
Schroeder 20174
Umesawa 2018%
Simple model
Umesawa 2018%
Full model

Wen 2020
Simple risk score
Wen 2020%
Best-fit risk score

Total

Study variables
Period of

observation

-

Demographic variables

Age L) L] [ ] [ ] [ ] [ ] L[] L] L[] L] 14
Sex [ ] [ ] [ ] [ ] 9
Ethnicity ° ° ° ° ° 5
Towr}ser?d ° ° ° 4
deprivation

Education 2

Lifestyle variables

Smoking [ [ ° [ )

5
Alcohol intake 1
DM-related variables
DM [ ] o [ ] [ ] L] L] L] L]
DM type 1 [ [ ] o
DM type 2 ® [ [ [ o [ ]

o))

Glucose tolerance

Glucose-lowering
drugs

Anthropometric variables

Walst ° °
circumference

BMI [

Physical examination variables

SBP

DBP [

Laboratory variables

eGFR [

HDL cholesterol

Haemoglobin
Proteinuria

NN (N[N

Albuminuria/protei
nuria

Uric acid

Kidney function o

Albuminuria

Creatinine [

Urea nitrogen [

UACR

Triglycerides

C-reactive protein

Medical (history) variables
Hypertension [J [ [J [J [J o o °

Rlr(r|kr|Rr|rR|R] ~

(Peripheral)
vascular disease

Cf)rdlovascular ° ° ° ° ° °
disease




Table S7. Continued
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Heart failure

Familial kidney

disease

Rheumatoid
arthritis

Anaemia

Systemic lupus

erythematosis
Kidney stones

Antihypertensi
ve medication

NSAID use

Hematuria

Gout

Cardiac
disease

Anti-emetic
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Table S8. Reasons for excluding studies in people with type 2 diabetes for external validation.

Study

Exclusion reason

Altemtam et al. 2011%

The model contains variables that are not available
in DCS including uric acid levels

Basu et al. 20173

The frequency of cases in the renal failure outcome
was too low to perform external validation

Cheng et al. 2020*

The frequency of cases was too low to perform
external validation

Clarke et al. 2004%*

The algorithm for retinopathy is part of larger
simulation model, and could not be applied to the
Diabetes Care System cohort

Elley et al. 2013%

The frequency of cases was too low to perform
external validation

Fernandez-Fernandez et al. 2020%°

Multiple variables that are not available in DCS,
including FE phosphate and uric acid

Goldfarb-Rumyantzev et al. 2002°

The model contains variables that are not available
in DCS including 1gG/Cr ratio

Hu et al. 2020%°

The model contains variables that are not available
in DCS including blood urea nitrogen

Imbroll et al. 2017*?

The model contains variables that are not available
in DCS including white cell count

Jardine et al. 2012

The frequency of cases in the major kidney-related
events outcome was too low to perform external
validation

Keane et al. 2006%’

The frequency of ESRD cases was too low in DCS to
perform external validation

Li et al. 2016

The frequency of ESRD cases was too low in DCS to
perform external validation

Lin et al. 2017%°

The frequency of ESRD cases was too low in DCS to
perform external validation

Parrinello et al. 2016*°

The model contains variables that are not available
in DCS including alcohol consumption and physical
activity

Riphagen et al. 2015%°

The frequency of progressive renal function loss
outcome was too low in DCS to perform external
validation

Rodriguez-Romero et al. 2019?!

The models contain variables that are not available
in DCS

Sun et al. 2020?22

The frequency of ESRD cases was too low in DCS to
perform external validation

Tanaka et al. 2013%3

The models contain variables that are not available
in DCS

Wada et al. 2014%

The frequency of ESRD cases was too low in DCS to
perform external validation

Wan et al. 2017%

The frequency of ESRD cases was too low in DCS to
perform external validation

Woodward et al. 2016%°

The frequency of ESRD cases was too low in DCS to
perform external validation

Wysham et al. 2020%7

The models contain variables that are not available
in DCS

Yang et al. 200628

The frequency of ESRD cases was too low in DCS to
perform external validation




Table S9 Reasons for excluding studies in the general population for external validation.

Study

Exclusion reason

Chang et al. 201932

The frequency of cases was too low in DCS to
perform external validation

Hemmelgarn et al. 200748

The models contain variables that are not available
in DCS

Hippisley-Cox et al. 2010*°

The frequency of ESRD cases was too low in DCS to
perform external validation

Johnson et al. 2008>°

The frequency of RRT cases was too low in DCS to
perform external validation

Kshirsagar et al. 20081

The models contain variables that are not available
in DCS

Saranburut et al. 2017%°

One of the three models could not be validated
because uric acid was not available in DCS

Schroeder et al. 2017>?

The frequency of RRT cases was too low in DCS to
perform external validation

Umesawa et al. 2018*

The models contain variables that are not available
in DCS

Wen et al. 2020*

Only one of the two models could be validated. The
best fit model contain variables that are not
available in DCS, the simple clinical model was
valdiated




Table $10 Number of cases and controls used in the external validation in DCS.

Author Type Horizon Ntotal Nevert  Definition Group
Type 2 diabetes
Logistic 2 9015 1474
Afghahit Logistic 5 6649 1413 UACR 20-200 pg/min or UACR > 200 pg/min Albuminuria
Logistic 10 2977 827
Cox 2 10063 1691
Basu (Micro)? Cox 5 7126 1760  UACR = 300mg/g Albuminuria
Cox 10 3106 1119
Cox 2 10063 263
Basu (Macro)? Cox 5 7126 267 UACR > 300mg/g Albuminuria
Cox 10 3106 173
Cox 2 8204 221 UACR at baseline <30 ug/mg
Jardine®? Cox 5 6108 440 UACR = 30ug/mg Albuminuria
Cox 10 2754 421
Cox 2 8799 395 R i
Riphagen® Cox 5 6362 749 UACR > 2.5 mg/mmol in men and > 3.5 mg/mmol in Albuminuria
Cox 10 2796 627 women
Logistic 2 9411 1765
. Logistic 5 6840 1657  eCrCl < 60 mL/min DKD
Afghahi (eCrCl)* Logistic 10 3022 925
Logistic  GoDARTS 7403 1827
Logistic 2 9603 2159
. Logistic 5 6912 2036 .
Afghahi (MDRD)* Lozistic 10 3034 1205 MDRD < 60 mL/min/1.73m? DKD
Logistic  GoDARTS 7403 2883
Cox 2 10063 614 . . . ,
Basu (Composite 1)° Cox 5 7126 1068 Doubling §erum creatinine or >20 mL/min/1.73m DKD
decrease in eGFR
Cox 10 3106 721
Cox 2 10063 861 Macro-albuminuria, renal failure, end stage renal
Basu (Composite 2)3 Cox 5 7126 1262  disease, doubling of serum creatinine or >20 DKD
Cox 10 3106 825 mL/min/1.73m? decrease in eGFR
Cox 2 10063 1693 o X N .
Basu (Composite 3)° Cox 5 7126 1761 Macroalbumlnun.a, microalbuminuria, renal failure, or DKD
end-stage renal disease
Cox 10 3106 1120
Logistic 2 9858 1676 UACR > 30 mg/g and 300 mg/g, doubling creatinine
Dunkler (Clinical)? Log!st!c 5 7061 1779 CKD-EPI eGFR < 15 mL/min/1.7,3 m2 ! DKD
Logistic 10 3088 1141
Logistic 2 9858 1676 UACR > 30 mg/g and 300 mg/g, doubling creatinine
Dunkler (Laboratory)’ Log!st!c 5 7061 1779 CKD-EPI eGFR < 15 mL/min/1.7,3 m2 ! DKD
Logistic 10 3088 1141
Logistic 2 9888 278 . .
Low1s Logistic 5 6980 705 :\:ZZI?RefG;EI:ncszgﬁ;\;coupled with > 25% reduction DKD
Logistic 10 3054 613
18 cox 2 8577 810 CKD-EPI eGFR > 60 mL/min/1.73 m? at baseline
Nelson Cox 3 0294 1098 (1 Pl eGFR < 60 mL/min/L.73 m? DKD
Cox 10 2810 802
Logistic 2 9879 3871
Dagliati® Logistic 5 6978 3342  eGFR<60 mL/min/1.73m? or UACR>30 mg/g DKD
Logistic 10 3054 1761
General population
Logistic 2 8577 810
Saranburut (Clinical)3® Logistic 5 6294 1098  CKD-EPI eGFR < 60 mL/min/1.73 m? CKD
Logistic 10 2810 802
Logistic 2 8577 810
Saranburut (Laboratory)3® tzg:z::i iO 2;?3 ;828 CKD-EPI eGFR < 60 mL/min/1.73 m? CKD
Logistic GoDARTS 8552 3199
Cox 2 9603 2159
Hanratty33 gzz iO gg;z iggg MDRD eGFR < 60 mL/min/1.73 m? CKD
Cox GoDARTS 8607 3210
Cox 2 9603 2159
0'seaghdha® gzz io gg;i igzg MDRD eGFR < 60 mL/min/1.73 m? CKD
Cox GoDARTS 5322 2883
Logisti 2 77 1
Wen® ngiZtiz 5 2?94 ?088 €GFR <60 mL/min/1.73m2 or KD
o UACR 230 mg/g
Logistic 10 2810 802
Cox 2 9603 2159
Chien3! Cox 5 6912 2036  MDRD eGFR < 60 mL/min/1.73 m? CKD
Cox 10 3034 1205




In Basu et al composite outcomes were used. Composite 1, doubling serum creatinine or >20 mL/min/1.73m2 decrease in eGFR; composite 2,
macro-albuminuria, renal failure, end stage renal disease, doubling of serum creatinine or >20 mL/min/1.73m2 decrease in eGFR; Composite 3,
Macroalbuminuria, microalbuminuria, renal failure, or end-stage renal disease.CKD, chronic kidney disease; ESRD, end-stage renal disease.

Table S11 Comparison of discovery and external validation

Discovery Model Population | Horizon | Outcome | Cois Cval Cocs Cocs Cocs Reporting
(2y) (5Y) (10Y) study
Nelson?® Diabetes Diabetes 5 DKD 0.81 0.81 0.87 0.81 0.76 Nelson?®
Dunkler” Laboratory | Diabetes 5 DKD 0.68 0.68 0.65 0.68 0.69 Dunkler’
Dunkler’ Clinical Diabetes 5 DKD 0.69 0.69 0.66 0.70 0.70 Dunkler’
0’Seaghdha®® Diabetes 5 CKD 0.79 0.76 0.74 0.76 0.77 Nelson®
0’Seaghdha®® GP 5 CKD 0.79 0.91 0.74 0.76 0.77 Fraccaro®?
Chien3! Diabetes 5 CKD 0.78 0.69 0.69 0.66 0.65 Nelson?®
Chien3! GP 5 CKD 0.78 0.90 0.69 0.66 0.65 Fraccaro®?

Coisc, C-statistic observed in the development study; Cva, C-statistic observed in the validation study, Cocs, C-statistic observed in the current
study.



Table S12 Best performing models across outcomes and horizons

Outcome

2-year horizon

5-year horizon

10-year horizon

Macroalbuminuria

Basul

Basul

Basu?

DKD Afghahi! Afghahit Afghahit!
CKD* Saranburut® Saranburut3 Saranburut®
Hanratty?? Hanratty33 Hanratty33

* The model of Saranburut showed better calibration, while the model of Hanratty showed

better discrimination.
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