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Tables S1- S19 cover the study design; baseline characteristics; missingness and UACR distribution; events and rates; Cox estimates; direct contrasts; interaction and heterogeneity; standardized risks; sensitivity analyses; proportional-hazards robustness; continuous kidney markers and UACR severity; adiposity definitions; age, subgroup, and multiple-imputation analyses; selection and completeness audits; comparison with Zhao et al.; the inferential hierarchy; prediction and calibration; and age top-code sensitivity. Supplementary Figures S1-S3 appear in this file.
Supplementary methods
We pooled 10 NHANES cycles from 1999-2000 through 2017-2018. Analyses used the public-use MEC examination weights, masked strata, and masked PSUs. The main Methods describe the 20-year pooled and complete-follow-up weight rules; Supplementary Table S1 provides the audit. We defined the survey design before restricting the analytic subpopulation.
The primary cohort included adults aged >=20 years with complete data for single-visit phenotype classification, mortality linkage, and baseline CVD classification. We excluded participants with known or unclassifiable baseline CVD. The eight phenotypes are study-specific epidemiologic descriptors motivated by the CKM framework; they are not AHA CKM stages. Because albuminuria and reduced eGFR were measured once, we did not consider them confirmed clinical CKD diagnoses.
[bookmark: OLE_LINK12]The primary estimand was the fully adjusted association between the eight phenotypes and all-cause mortality. Heart or cerebrovascular mortality and direct U-only versus E-only contrasts were key secondary analyses. Interaction, age, continuous-marker, severity, subgroup, prediction, and other robustness analyses were exploratory. We interpreted them according to effect size, precision, and consistency rather than nominal P values alone. Direct contrasts were linear combinations from the same eight-phenotype model.
Age was modeled with a natural spline. Tables S13 and S19 summarize flexible-age, attained-age, common-age-support, and top-code sensitivity analyses. Continuous analyses modeled UACR and eGFR with separate natural splines and reported contrasts only within densely observed ranges. UACR severity categories were secondary descriptors and do not establish persistence.
[bookmark: OLE_LINK10]We estimated all-cause standardized-risk intervals with 500 full-refit Rao-Wu survey-bootstrap replicates. For heart or cerebrovascular cumulative-incidence intervals, we used 200 replicates because each required two cause-specific model fits. All bootstrap replicates yielded finite estimates; Table S8 documents the replicate counts and methods.These absolute risks are population-standardized estimates, not patient-specific predictions.
[bookmark: OLE_LINK11]Multiple imputation used 20 completed datasets and 10 iterations per chain. Table S14 summarizes the pooled phenotype estimates. Supplementary Table S18 and Supplementary Figure S2 summarize fixed-horizon metrics and five-year internal temporal-split calibration. We do not interpret these metrics as survey-valid Uno C statistics, integrated Brier scores, or external-validation estimates.
Supplementary Table S1. Pooled survey weights and design audit.
	Analysis
	Cycles
	Stored weight
	Formula
	Note

	20-year pooled
	1999-2002
	wtmec20yr
	WTMEC4YR / 5
	Weights sum to the target pooled population period.

	20-year pooled
	2003-2018
	wtmec20yr
	WTMEC2YR / 10
	Weights sum to the target pooled population period.

	5-year complete-follow-up pooled
	1999-2002
	wtmec14yr
	WTMEC4YR * 2 / 7
	Weights sum to the target pooled population period.

	5-year complete-follow-up pooled
	2003-2012
	wtmec14yr
	WTMEC2YR / 7
	Weights sum to the target pooled population period.

	5-year temporal development
	1999-2002
	wtmec14yr
	WTMEC4YR * 2 / 7
	The pooled-horizon weight differs from a split-specific weight only by a constant within this subset; Cox estimates, predictions, and normalized weighted metrics are invariant to that constant.

	5-year temporal development
	2003-2008
	wtmec14yr
	WTMEC2YR / 7
	The pooled-horizon weight differs from a split-specific weight only by a constant within this subset; Cox estimates, predictions, and normalized weighted metrics are invariant to that constant.

	5-year temporal validation
	2009-2012
	wtmec14yr
	WTMEC2YR / 7
	The pooled-horizon weight differs from a split-specific weight only by a constant within this subset; Cox estimates, predictions, and normalized weighted metrics are invariant to that constant.

	10-year complete-follow-up pooled
	1999-2002
	wtmec10yr
	WTMEC4YR * 2 / 5
	The pooled-horizon weight differs from a split-specific weight only by a constant within this subset; Cox estimates, predictions, and normalized weighted metrics are invariant to that constant.

	10-year complete-follow-up pooled
	2003-2008
	wtmec10yr
	WTMEC2YR / 5
	The pooled-horizon weight differs from a split-specific weight only by a constant within this subset; Cox estimates, predictions, and normalized weighted metrics are invariant to that constant.

	10-year temporal development
	1999-2002
	wtmec10yr
	WTMEC4YR * 2 / 5
	The pooled-horizon weight differs from a split-specific weight only by a constant within this subset; Cox estimates, predictions, and normalized weighted metrics are invariant to that constant.

	10-year temporal development
	2003-2004
	wtmec10yr
	WTMEC2YR / 5
	The pooled-horizon weight differs from a split-specific weight only by a constant within this subset; Cox estimates, predictions, and normalized weighted metrics are invariant to that constant.

	10-year temporal validation
	2005-2008
	wtmec10yr
	WTMEC2YR / 5
	The pooled-horizon weight differs from a split-specific weight only by a constant within this subset; Cox estimates, predictions, and normalized weighted metrics are invariant to that constant.


Notes: We audited weights, strata, and PSU identifiers before restricting the analytic subpopulation.
Supplementary Table S2. Baseline characteristics by phenotype.
	Characteristic
	A0 U0 E0
	A0 U0 E1
	A0 U1 E0
	A0 U1 E1
	A1 U0 E0
	A1 U0 E1
	A1 U1 E0
	A1 U1 E1

	Age, years
	43.5 (0.2)
	70.5 (0.6)
	50.4 (0.6)
	71.3 (0.8)
	44.9 (0.2)
	68.1 (0.5)
	49.4 (0.5)
	63.3 (1.3)

	BMI, kg/m2
	24.9 (0.0)
	25.4 (0.1)
	24.4 (0.1)
	25.1 (0.2)
	35.7 (0.1)
	35.2 (0.2)
	37.0 (0.2)
	36.5 (0.4)

	Waist circumference, cm
	89.2 (0.1)
	93.7 (0.4)
	88.8 (0.4)
	94.3 (0.5)
	113.4 (0.2)
	114.0 (0.6)
	117.5 (0.6)
	117.4 (1.1)

	eGFR, mL/min/1.73 m2
	101.2 (0.2)
	51.3 (0.3)
	98.8 (0.5)
	43.8 (0.9)
	100.1 (0.3)
	50.6 (0.4)
	98.8 (0.6)
	42.4 (1.0)

	Mean SBP, mmHg
	118.8 (0.2)
	134.2 (1.1)
	128.2 (0.6)
	145.5 (1.9)
	123.6 (0.2)
	130.4 (1.1)
	134.0 (0.7)
	142.2 (1.9)

	Mean DBP, mmHg
	70.4 (0.2)
	65.9 (0.8)
	71.0 (0.4)
	67.0 (1.4)
	73.1 (0.2)
	65.2 (0.8)
	76.5 (0.4)
	71.1 (1.4)

	Total cholesterol, mg/dL
	196.3 (0.4)
	202.0 (2.0)
	200.6 (1.5)
	194.4 (3.7)
	198.6 (0.6)
	194.8 (2.3)
	202.7 (1.5)
	195.4 (4.0)

	HDL cholesterol, mg/dL
	56.4 (0.2)
	57.6 (0.7)
	58.2 (0.7)
	56.0 (1.4)
	47.8 (0.2)
	52.6 (1.0)
	46.3 (0.4)
	47.7 (0.9)

	Poverty-income ratio
	3.1 (0.0)
	3.0 (0.1)
	2.6 (0.1)
	2.6 (0.1)
	3.0 (0.0)
	2.9 (0.1)
	2.7 (0.1)
	2.3 (0.1)

	Diabetes, %
	4.1 (0.2)
	13.3 (1.4)
	16.1 (1.0)
	33.3 (3.3)
	12.6 (0.4)
	31.4 (2.5)
	37.1 (1.7)
	52.6 (3.7)

	Ever smoking, %
	45.2 (0.6)
	44.3 (2.0)
	48.8 (1.5)
	49.2 (3.2)
	43.2 (0.6)
	43.0 (3.2)
	48.9 (1.7)
	47.4 (3.9)

	Sex: Male, %
	49.9 (0.4)
	36.3 (2.4)
	38.2 (1.5)
	50.2 (3.2)
	46.0 (0.6)
	32.9 (2.5)
	46.4 (1.7)
	39.5 (3.7)

	Sex: Female, %
	50.1 (0.4)
	63.7 (2.4)
	61.8 (1.5)
	49.8 (3.2)
	54.0 (0.6)
	67.1 (2.5)
	53.6 (1.7)
	60.5 (3.7)

	Race/ethnicity: Mexican American, %
	7.9 (0.5)
	1.5 (0.3)
	9.5 (0.8)
	4.4 (0.9)
	10.3 (0.8)
	3.2 (0.6)
	12.5 (1.0)
	7.3 (1.6)

	Race/ethnicity: Other Hispanic, %
	5.9 (0.5)
	2.4 (0.5)
	6.3 (0.8)
	4.0 (1.3)
	5.7 (0.5)
	2.2 (0.4)
	8.4 (1.0)
	3.6 (1.1)

	Race/ethnicity: Non-Hispanic White, %
	69.5 (1.0)
	80.6 (1.6)
	61.9 (1.7)
	65.5 (2.7)
	66.2 (1.3)
	70.8 (2.4)
	58.2 (2.0)
	57.9 (3.9)

	Race/ethnicity: Non-Hispanic Black, %
	8.5 (0.4)
	12.2 (1.2)
	11.2 (0.8)
	18.2 (2.1)
	13.3 (0.8)
	21.3 (2.0)
	15.3 (1.2)
	23.9 (2.9)

	Race/ethnicity: Non-Hispanic Asian, %
	3.2 (0.3)
	1.4 (0.3)
	4.3 (0.5)
	3.9 (1.1)
	0.9 (0.1)
	0.2 (0.2)
	1.2 (0.2)
	0.7 (0.7)

	Race/ethnicity: Other race, %
	5.0 (0.3)
	1.9 (0.6)
	6.7 (0.8)
	4.1 (1.4)
	3.5 (0.3)
	2.3 (0.7)
	4.4 (0.8)
	6.6 (2.4)

	Education: Less than grade 9, %
	5.0 (0.2)
	9.1 (1.1)
	10.2 (0.7)
	13.1 (1.8)
	4.9 (0.3)
	8.3 (1.1)
	8.8 (0.7)
	11.5 (2.0)

	Education: Grades 9-11, %
	10.2 (0.4)
	11.1 (1.2)
	12.1 (0.9)
	15.8 (2.0)
	11.1 (0.4)
	12.8 (1.6)
	14.9 (1.0)
	14.7 (2.3)

	Education: High school graduate, %
	22.2 (0.5)
	27.1 (1.8)
	25.3 (1.4)
	27.1 (2.7)
	25.3 (0.6)
	30.6 (2.3)
	25.7 (1.7)
	27.9 (3.8)

	Education: Some college, %
	29.7 (0.5)
	27.9 (2.1)
	28.4 (1.5)
	23.8 (3.1)
	34.8 (0.6)
	30.3 (2.4)
	33.4 (1.7)
	30.9 (3.9)

	Education: College graduate or above, %
	32.9 (0.9)
	24.8 (2.2)
	23.9 (1.6)
	20.2 (3.0)
	23.9 (0.7)
	18.0 (1.8)
	17.2 (1.6)
	14.9 (2.4)


Notes: The table combines numeric, binary, and categorical characteristics. Estimates are survey-weighted; the source column identifies each component panel.
Supplementary Table S3. Missingness and UACR distribution summary.
	Variable
	A0 U0 E0
	A0 U0 E1
	A0 U1 E0
	A0 U1 E1
	A1 U0 E0
	A1 U0 E1
	A1 U1 E0
	A1 U1 E1

	Education
	23/23913 (0.1%)
	3/903 (0.3%)
	3/2084 (0.1%)
	3/439 (0.7%)
	7/12622 (0.1%)
	1/609 (0.2%)
	1/1635 (0.1%)
	0/291 (0.0%)

	Waist circumference, cm
	464/23913 (1.9%)
	43/903 (4.8%)
	63/2084 (3.0%)
	39/439 (8.9%)
	361/12622 (2.9%)
	32/609 (5.3%)
	53/1635 (3.2%)
	19/291 (6.5%)

	Mean SBP, mmHg
	772/23913 (3.2%)
	27/903 (3.0%)
	74/2084 (3.6%)
	24/439 (5.5%)
	440/12622 (3.5%)
	19/609 (3.1%)
	77/1635 (4.7%)
	15/291 (5.2%)

	Mean DBP, mmHg
	772/23913 (3.2%)
	27/903 (3.0%)
	74/2084 (3.6%)
	24/439 (5.5%)
	440/12622 (3.5%)
	19/609 (3.1%)
	77/1635 (4.7%)
	15/291 (5.2%)

	Total cholesterol, mg/dL
	13/23913 (0.1%)
	0/903 (0.0%)
	1/2084 (0.0%)
	0/439 (0.0%)
	5/12622 (0.0%)
	0/609 (0.0%)
	2/1635 (0.1%)
	0/291 (0.0%)

	HDL cholesterol, mg/dL
	14/23913 (0.1%)
	0/903 (0.0%)
	1/2084 (0.0%)
	0/439 (0.0%)
	5/12622 (0.0%)
	0/609 (0.0%)
	1/1635 (0.1%)
	0/291 (0.0%)

	Poverty-income ratio
	2037/23913 (8.5%)
	78/903 (8.6%)
	205/2084 (9.8%)
	51/439 (11.6%)
	1049/12622 (8.3%)
	48/609 (7.9%)
	141/1635 (8.6%)
	38/291 (13.1%)

	Ever smoking, %
	20/23913 (0.1%)
	1/903 (0.1%)
	2/2084 (0.1%)
	0/439 (0.0%)
	8/12622 (0.1%)
	0/609 (0.0%)
	4/1635 (0.2%)
	0/291 (0.0%)

	UACR, median (IQR), mg/g
	5.7 (4.0-8.8)
	7.8 (4.9-13.2)
	53.2 (38.7-114.7)
	86.2 (45.8-302.8)
	6.0 (4.1-9.6)
	7.3 (4.3-11.7)
	63.1 (40.4-132.0)
	107.9 (48.4-825.0)


Supplementary Table S4. Events, follow-up, and weighted mortality rates.
	Phenotype
	N
	Median follow-up, years
	All-cause deaths
	All-cause rate (95% CI)
	H/C deaths
	H/C rate (95% CI)

	No obesity; neither kidney abnormality
	23913
	10.08
	2115
	0.61 (0.58-0.65)
	504
	0.13 (0.12-0.14)

	No obesity; reduced eGFR only
	903
	7.25
	365
	3.99 (3.50-4.48)
	114
	1.29 (1.00-1.58)

	No obesity; albuminuria only
	2084
	8.25
	539
	2.17 (1.92-2.43)
	164
	0.65 (0.52-0.77)

	No obesity; both kidney abnormalities
	439
	5.667
	259
	8.51 (7.26-9.77)
	73
	2.31 (1.75-2.87)

	Obesity; neither kidney abnormality
	12622
	9.417
	923
	0.62 (0.56-0.67)
	239
	0.16 (0.13-0.19)

	Obesity; reduced eGFR only
	609
	7.833
	177
	3.09 (2.61-3.57)
	63
	1.11 (0.82-1.40)

	Obesity; albuminuria only
	1635
	8.75
	287
	1.80 (1.56-2.04)
	93
	0.58 (0.43-0.74)

	Obesity; both kidney abnormalities
	291
	5.333
	127
	6.29 (4.81-7.77)
	43
	2.17 (1.30-3.04)


Notes: Counts are unweighted and rates are survey-weighted. Four participants with zero follow-up are included in descriptive counts but excluded from person-time denominators.
Supplementary Table S5. Sequential Cox phenotype estimates.
	Outcome
	Phenotype
	Model1
	Model2
	Model3
	Model 3 N/events
	Global phenotype P

	All-cause mortality
	No obesity; reduced eGFR only
	1.26 (1.13-1.41)
	1.29 (1.13-1.46)
	1.28 (1.12-1.46)
	37533/4180
	2.529e-25

	All-cause mortality
	No obesity; albuminuria only
	2.09 (1.85-2.36)
	2.00 (1.75-2.28)
	1.86 (1.63-2.13)
	37533/4180
	2.529e-25

	All-cause mortality
	No obesity; both kidney abnormalities
	2.69 (2.25-3.22)
	2.62 (2.16-3.18)
	2.28 (1.89-2.76)
	37533/4180
	2.529e-25

	All-cause mortality
	Obesity; neither kidney abnormality
	1.07 (0.98-1.17)
	1.06 (0.96-1.16)
	1.04 (0.94-1.15)
	37533/4180
	2.529e-25

	All-cause mortality
	Obesity; reduced eGFR only
	1.21 (1.02-1.43)
	1.18 (0.99-1.40)
	1.12 (0.93-1.35)
	37533/4180
	2.529e-25

	All-cause mortality
	Obesity; albuminuria only
	2.32 (1.98-2.72)
	2.14 (1.80-2.55)
	1.92 (1.60-2.30)
	37533/4180
	2.529e-25

	All-cause mortality
	Obesity; both kidney abnormalities
	3.48 (2.73-4.42)
	3.33 (2.60-4.27)
	2.79 (2.15-3.61)
	37533/4180
	2.529e-25

	Heart or cerebrovascular mortality
	No obesity; reduced eGFR only
	1.64 (1.28-2.09)
	1.71 (1.32-2.21)
	1.69 (1.30-2.20)
	37533/1125
	2.394e-12

	Heart or cerebrovascular mortality
	No obesity; albuminuria only
	2.65 (2.13-3.30)
	2.53 (2.02-3.17)
	2.13 (1.68-2.69)
	37533/1125
	2.394e-12

	Heart or cerebrovascular mortality
	No obesity; both kidney abnormalities
	2.86 (2.14-3.83)
	2.79 (2.04-3.80)
	2.21 (1.62-3.01)
	37533/1125
	2.394e-12

	Heart or cerebrovascular mortality
	Obesity; neither kidney abnormality
	1.38 (1.13-1.69)
	1.34 (1.09-1.65)
	1.27 (1.02-1.59)
	37533/1125
	2.394e-12

	Heart or cerebrovascular mortality
	Obesity; reduced eGFR only
	1.79 (1.31-2.44)
	1.60 (1.16-2.23)
	1.59 (1.16-2.18)
	37533/1125
	2.394e-12

	Heart or cerebrovascular mortality
	Obesity; albuminuria only
	3.51 (2.65-4.67)
	3.33 (2.44-4.55)
	2.82 (2.05-3.87)
	37533/1125
	2.394e-12

	Heart or cerebrovascular mortality
	Obesity; both kidney abnormalities
	5.12 (3.35-7.81)
	4.88 (3.06-7.76)
	3.57 (2.17-5.89)
	37533/1125
	2.394e-12


Notes: Models 1-3 show sequential adjustment; Model 3 is the primary, fully adjusted specification.
Supplementary Table S6. Unified direct kidney-marker contrasts.
	Panel
	Analysis
	Outcome
	Comparison
	HR
	Lower 95% CI
	Upper 95% CI
	P value
	N
	Events

	Primary direct contrasts
	Primary fully adjusted eight-phenotype model
	All-cause mortality
	U-only vs E-only: no obesity
	1.456
	1.228
	1.726
	1.492e-05
	37533
	4180

	Primary direct contrasts
	Primary fully adjusted eight-phenotype model
	All-cause mortality
	U-only vs E-only: obesity
	1.71
	1.324
	2.207
	3.846e-05
	37533
	4180

	Primary direct contrasts
	Primary fully adjusted eight-phenotype model
	All-cause mortality
	Both vs E-only: no obesity
	1.784
	1.443
	2.205
	8.829e-08
	37533
	4180

	Primary direct contrasts
	Primary fully adjusted eight-phenotype model
	All-cause mortality
	Both vs U-only: no obesity
	1.225
	0.9903
	1.516
	0.06151
	37533
	4180

	Primary direct contrasts
	Primary fully adjusted eight-phenotype model
	All-cause mortality
	Both vs E-only: obesity
	2.486
	1.826
	3.386
	7.501e-09
	37533
	4180

	Primary direct contrasts
	Primary fully adjusted eight-phenotype model
	All-cause mortality
	Both vs U-only: obesity
	1.454
	1.075
	1.966
	0.01503
	37533
	4180

	Primary direct contrasts
	Primary fully adjusted eight-phenotype model
	All-cause mortality
	Ratio of U-only-vs-E-only HRs: obesity / no obesity
	1.175
	0.8726
	1.581
	0.2886
	37533
	4180

	Primary direct contrasts
	Primary fully adjusted eight-phenotype model
	Heart or cerebrovascular mortality
	U-only vs E-only: no obesity
	1.257
	0.9119
	1.733
	0.1624
	37533
	1125

	Primary direct contrasts
	Primary fully adjusted eight-phenotype model
	Heart or cerebrovascular mortality
	U-only vs E-only: obesity
	1.773
	1.176
	2.674
	0.006265
	37533
	1125

	Primary direct contrasts
	Primary fully adjusted eight-phenotype model
	Heart or cerebrovascular mortality
	Both vs E-only: no obesity
	1.306
	0.8804
	1.938
	0.1844
	37533
	1125

	Primary direct contrasts
	Primary fully adjusted eight-phenotype model
	Heart or cerebrovascular mortality
	Both vs U-only: no obesity
	1.039
	0.7413
	1.456
	0.8245
	37533
	1125

	Primary direct contrasts
	Primary fully adjusted eight-phenotype model
	Heart or cerebrovascular mortality
	Both vs E-only: obesity
	2.251
	1.311
	3.866
	0.003272
	37533
	1125

	Primary direct contrasts
	Primary fully adjusted eight-phenotype model
	Heart or cerebrovascular mortality
	Both vs U-only: obesity
	1.269
	0.7302
	2.207
	0.3978
	37533
	1125

	Primary direct contrasts
	Primary fully adjusted eight-phenotype model
	Heart or cerebrovascular mortality
	Ratio of U-only-vs-E-only HRs: obesity / no obesity
	1.411
	0.8324
	2.391
	0.2011
	37533
	1125


Notes: All contrasts use the same fully adjusted model and covariance matrix. Tables S10 and S13 report proportional-hazards and age-model robustness analyses.
Supplementary Table S7. Interaction and heterogeneity summaries.
	Panel
	Analysis
	Outcome
	Parameter
	Effect estimate
	Lower 95% CI
	Upper 95% CI
	P value
	N
	Events
	Global interaction P

	Multiplicative interaction
	Obesity × albuminuria
	All-cause mortality
	Obesity × albuminuria
	1.052
	0.8486
	1.305
	0.6427
	37533
	4180
	0.6435

	Multiplicative interaction
	Obesity × albuminuria
	Heart or cerebrovascular mortality
	Obesity × albuminuria
	1.171
	0.7862
	1.745
	0.4372
	37533
	1125
	0.4386

	Multiplicative interaction
	Obesity × reduced eGFR
	All-cause mortality
	Obesity × reduced eGFR
	0.9534
	0.7931
	1.146
	0.6108
	37533
	4180
	0.6117

	Multiplicative interaction
	Obesity × reduced eGFR
	Heart or cerebrovascular mortality
	Obesity × reduced eGFR
	0.8873
	0.6198
	1.27
	0.5135
	37533
	1125
	0.5146

	Multiplicative interaction
	Albuminuria × reduced eGFR
	All-cause mortality
	Albuminuria × reduced eGFR
	1.074
	0.8694
	1.327
	0.5074
	37533
	4180
	0.5085

	Multiplicative interaction
	Albuminuria × reduced eGFR
	Heart or cerebrovascular mortality
	Albuminuria × reduced eGFR
	0.7367
	0.4899
	1.108
	0.1421
	37533
	1125
	0.1445

	Multiplicative interaction
	Obesity × albuminuria × reduced eGFR
	All-cause mortality
	Obesity × albuminuria
	0.987
	0.774
	1.259
	0.9156
	37533
	4180
	0.4112

	Multiplicative interaction
	Obesity × albuminuria × reduced eGFR
	All-cause mortality
	Obesity × reduced eGFR
	0.8405
	0.669
	1.056
	0.1354
	37533
	4180
	0.4112

	Multiplicative interaction
	Obesity × albuminuria × reduced eGFR
	All-cause mortality
	Albuminuria × reduced eGFR
	0.9559
	0.7489
	1.22
	0.717
	37533
	4180
	0.4112

	Multiplicative interaction
	Obesity × albuminuria × reduced eGFR
	All-cause mortality
	Obesity × albuminuria × reduced eGFR
	1.411
	0.9377
	2.122
	0.09869
	37533
	4180
	0.4112

	Multiplicative interaction
	Obesity × albuminuria × reduced eGFR
	Heart or cerebrovascular mortality
	Obesity × albuminuria
	1.04
	0.6542
	1.655
	0.8672
	37533
	1125
	0.1556

	Multiplicative interaction
	Obesity × albuminuria × reduced eGFR
	Heart or cerebrovascular mortality
	Obesity × reduced eGFR
	0.7366
	0.4908
	1.106
	0.14
	37533
	1125
	0.1556

	Multiplicative interaction
	Obesity × albuminuria × reduced eGFR
	Heart or cerebrovascular mortality
	Albuminuria × reduced eGFR
	0.6129
	0.3937
	0.9542
	0.03017
	37533
	1125
	0.1556

	Multiplicative interaction
	Obesity × albuminuria × reduced eGFR
	Heart or cerebrovascular mortality
	Obesity × albuminuria × reduced eGFR
	1.666
	0.7965
	3.485
	0.1752
	37533
	1125
	0.1556

	HR-scale additive summary
	Obesity × albuminuria
	All-cause mortality
	RERI
	0.1125
	-0.2607
	0.4858
	0.5545
	37533
	4180
	NA

	HR-scale additive summary
	Obesity × albuminuria
	All-cause mortality
	AP
	0.05676
	-0.1253
	0.2388
	0.5411
	37533
	4180
	NA

	HR-scale additive summary
	Obesity × albuminuria
	All-cause mortality
	SI
	1.129
	0.6765
	1.582
	0.5757
	37533
	4180
	NA

	HR-scale additive summary
	Obesity × albuminuria
	Heart or cerebrovascular mortality
	RERI
	0.5791
	-0.2462
	1.404
	0.169
	37533
	1125
	NA

	HR-scale additive summary
	Obesity × albuminuria
	Heart or cerebrovascular mortality
	AP
	0.2163
	-0.0479
	0.4805
	0.1086
	37533
	1125
	NA

	HR-scale additive summary
	Obesity × albuminuria
	Heart or cerebrovascular mortality
	SI
	1.527
	0.6281
	2.427
	0.2503
	37533
	1125
	NA

	HR-scale additive summary
	Obesity × reduced eGFR
	All-cause mortality
	RERI
	-0.05143
	-0.2737
	0.1709
	0.6502
	37533
	4180
	NA

	HR-scale additive summary
	Obesity × reduced eGFR
	All-cause mortality
	AP
	-0.04133
	-0.2239
	0.1412
	0.6572
	37533
	4180
	NA

	HR-scale additive summary
	Obesity × reduced eGFR
	All-cause mortality
	SI
	0.8262
	0.1323
	1.52
	0.6235
	37533
	4180
	NA

	HR-scale additive summary
	Obesity × reduced eGFR
	Heart or cerebrovascular mortality
	RERI
	-0.08288
	-0.6207
	0.4549
	0.7626
	37533
	1125
	NA

	HR-scale additive summary
	Obesity × reduced eGFR
	Heart or cerebrovascular mortality
	AP
	-0.05068
	-0.389
	0.2877
	0.7691
	37533
	1125
	NA

	HR-scale additive summary
	Obesity × reduced eGFR
	Heart or cerebrovascular mortality
	SI
	0.8846
	0.1719
	1.597
	0.751
	37533
	1125
	NA

	HR-scale additive summary
	Albuminuria × reduced eGFR
	All-cause mortality
	RERI
	0.346
	-0.09256
	0.7846
	0.122
	37533
	4180
	NA

	HR-scale additive summary
	Albuminuria × reduced eGFR
	All-cause mortality
	AP
	0.1433
	-0.01977
	0.3064
	0.085
	37533
	4180
	NA

	HR-scale additive summary
	Albuminuria × reduced eGFR
	All-cause mortality
	SI
	1.324
	0.8728
	1.775
	0.1593
	37533
	4180
	NA

	HR-scale additive summary
	Albuminuria × reduced eGFR
	Heart or cerebrovascular mortality
	RERI
	-0.2624
	-1.101
	0.5766
	0.5399
	37533
	1125
	NA

	HR-scale additive summary
	Albuminuria × reduced eGFR
	Heart or cerebrovascular mortality
	AP
	-0.1085
	-0.4763
	0.2593
	0.5633
	37533
	1125
	NA

	HR-scale additive summary
	Albuminuria × reduced eGFR
	Heart or cerebrovascular mortality
	SI
	0.8439
	0.3784
	1.31
	0.5112
	37533
	1125
	NA

	Risk-scale interaction
	Albuminuria reduced egfr fixed horizon risk
	All-cause mortality
	5-year risk difference-in-differences: no obesity
	0.001983
	-0.007535
	0.0115
	0.683
	25871
	1019
	NA

	Risk-scale interaction
	Albuminuria reduced egfr fixed horizon risk
	All-cause mortality
	5-year risk difference-in-differences: obesity
	0.01081
	-0.004127
	0.02575
	0.156
	25871
	1019
	NA

	Risk-scale interaction
	Albuminuria reduced egfr fixed horizon risk
	All-cause mortality
	5-year risk difference-in-differences: obesity minus no obesity
	0.008829
	-0.00737
	0.02503
	0.2854
	25871
	1019
	NA

	Risk-scale interaction
	Albuminuria reduced egfr fixed horizon risk
	All-cause mortality
	10-year risk difference-in-differences: no obesity
	-0.004901
	-0.02667
	0.01687
	0.659
	17688
	1742
	NA

	Risk-scale interaction
	Albuminuria reduced egfr fixed horizon risk
	All-cause mortality
	10-year risk difference-in-differences: obesity
	0.02267
	-0.01169
	0.05703
	0.1959
	17688
	1742
	NA

	Risk-scale interaction
	Albuminuria reduced egfr fixed horizon risk
	All-cause mortality
	10-year risk difference-in-differences: obesity minus no obesity
	0.02757
	-0.011
	0.06614
	0.1612
	17688
	1742
	NA


Notes: HR-scale rows summarize associations; risk-scale rows report differences in differences. Nominal P values alone do not imply biological synergy. NA indicates that the quantity does not apply.
Supplementary Table S8. Standardized risks and direct risk differences.
	Panel
	Horizon (years)
	Outcome
	Phenotype or comparison
	Risk or difference
	Lower 95% CI
	Upper 95% CI
	N
	Events
	Bootstrap replicates
	Finite replicates

	Standardized risk
	5
	All-cause mortality
	No obesity; UACR <30; eGFR preserved
	0.02287
	0.02099
	0.02491
	25871
	1019
	500
	500

	Standardized risk
	5
	All-cause mortality
	No obesity; UACR <30; reduced eGFR
	0.02694
	0.02347
	0.03091
	25871
	1019
	500
	500

	Standardized risk
	5
	All-cause mortality
	No obesity; albuminuria only
	0.03915
	0.03453
	0.04435
	25871
	1019
	500
	500

	Standardized risk
	5
	All-cause mortality
	No obesity; both kidney abnormalities
	0.0452
	0.03794
	0.05378
	25871
	1019
	500
	500

	Standardized risk
	5
	All-cause mortality
	Obesity; UACR <30; eGFR preserved
	0.0233
	0.02084
	0.02603
	25871
	1019
	500
	500

	Standardized risk
	5
	All-cause mortality
	Obesity; UACR <30; reduced eGFR
	0.02499
	0.02116
	0.0295
	25871
	1019
	500
	500

	Standardized risk
	5
	All-cause mortality
	Obesity; albuminuria only
	0.04111
	0.03408
	0.04951
	25871
	1019
	500
	500

	Standardized risk
	5
	All-cause mortality
	Obesity; both kidney abnormalities
	0.05362
	0.0422
	0.06791
	25871
	1019
	500
	500

	Standardized risk
	10
	All-cause mortality
	No obesity; UACR <30; eGFR preserved
	0.05773
	0.05299
	0.06286
	17688
	1742
	500
	500

	Standardized risk
	10
	All-cause mortality
	No obesity; UACR <30; reduced eGFR
	0.07021
	0.06097
	0.08074
	17688
	1742
	500
	500

	Standardized risk
	10
	All-cause mortality
	No obesity; albuminuria only
	0.08985
	0.08016
	0.1006
	17688
	1742
	500
	500

	Standardized risk
	10
	All-cause mortality
	No obesity; both kidney abnormalities
	0.09743
	0.08065
	0.1173
	17688
	1742
	500
	500

	Standardized risk
	10
	All-cause mortality
	Obesity; UACR <30; eGFR preserved
	0.05951
	0.05416
	0.06534
	17688
	1742
	500
	500

	Standardized risk
	10
	All-cause mortality
	Obesity; UACR <30; reduced eGFR
	0.0597
	0.05005
	0.07106
	17688
	1742
	500
	500

	Standardized risk
	10
	All-cause mortality
	Obesity; albuminuria only
	0.09354
	0.07931
	0.11
	17688
	1742
	500
	500

	Standardized risk
	10
	All-cause mortality
	Obesity; both kidney abnormalities
	0.1164
	0.08809
	0.1523
	17688
	1742
	500
	500

	Standardized risk
	5
	Heart or cerebrovascular mortality
	No obesity; UACR <30; eGFR preserved
	0.004882
	0.004017
	0.005932
	25871
	272
	200
	200

	Standardized risk
	5
	Heart or cerebrovascular mortality
	No obesity; UACR <30; reduced eGFR
	0.006804
	0.004742
	0.009753
	25871
	272
	200
	200

	Standardized risk
	5
	Heart or cerebrovascular mortality
	No obesity; albuminuria only
	0.009509
	0.007417
	0.01218
	25871
	272
	200
	200

	Standardized risk
	5
	Heart or cerebrovascular mortality
	No obesity; both kidney abnormalities
	0.009122
	0.006756
	0.01231
	25871
	272
	200
	200

	Standardized risk
	5
	Heart or cerebrovascular mortality
	Obesity; UACR <30; eGFR preserved
	0.00568
	0.004494
	0.007178
	25871
	272
	200
	200

	Standardized risk
	5
	Heart or cerebrovascular mortality
	Obesity; UACR <30; reduced eGFR
	0.007463
	0.005531
	0.01006
	25871
	272
	200
	200

	Standardized risk
	5
	Heart or cerebrovascular mortality
	Obesity; albuminuria only
	0.01269
	0.009021
	0.01781
	25871
	272
	200
	200

	Standardized risk
	5
	Heart or cerebrovascular mortality
	Obesity; both kidney abnormalities
	0.01225
	0.007348
	0.02035
	25871
	272
	200
	200

	Standardized risk
	10
	Heart or cerebrovascular mortality
	No obesity; UACR <30; eGFR preserved
	0.01285
	0.01086
	0.01519
	17688
	472
	200
	200

	Standardized risk
	10
	Heart or cerebrovascular mortality
	No obesity; UACR <30; reduced eGFR
	0.01835
	0.01341
	0.02506
	17688
	472
	200
	200

	Standardized risk
	10
	Heart or cerebrovascular mortality
	No obesity; albuminuria only
	0.0228
	0.01824
	0.02846
	17688
	472
	200
	200

	Standardized risk
	10
	Heart or cerebrovascular mortality
	No obesity; both kidney abnormalities
	0.02482
	0.01826
	0.03364
	17688
	472
	200
	200

	Standardized risk
	10
	Heart or cerebrovascular mortality
	Obesity; UACR <30; eGFR preserved
	0.01425
	0.01139
	0.0178
	17688
	472
	200
	200

	Standardized risk
	10
	Heart or cerebrovascular mortality
	Obesity; UACR <30; reduced eGFR
	0.01946
	0.01447
	0.02613
	17688
	472
	200
	200

	Standardized risk
	10
	Heart or cerebrovascular mortality
	Obesity; albuminuria only
	0.02967
	0.02123
	0.04133
	17688
	472
	200
	200

	Standardized risk
	10
	Heart or cerebrovascular mortality
	Obesity; both kidney abnormalities
	0.03024
	0.0171
	0.05292
	17688
	472
	200
	200

	Direct risk difference
	5
	All-cause mortality
	U-only minus E-only standardized all-cause risk; no obesity
	0.0122
	0.006932
	0.01747
	25871
	1019
	500
	500

	Direct risk difference
	5
	All-cause mortality
	U-only minus E-only standardized all-cause risk; obesity
	0.01612
	0.007844
	0.02439
	25871
	1019
	500
	500

	Direct risk difference
	10
	All-cause mortality
	U-only minus E-only standardized all-cause risk; no obesity
	0.01963
	0.007295
	0.03197
	17688
	1742
	500
	500

	Direct risk difference
	10
	All-cause mortality
	U-only minus E-only standardized all-cause risk; obesity
	0.03384
	0.01647
	0.05121
	17688
	1742
	500
	500

	Direct risk difference
	5
	Heart or cerebrovascular mortality
	U-only minus E-only standardized heart or cerebrovascular risk; no obesity
	0.002705
	9.922e-05
	0.00531
	25871
	272
	200
	200

	Direct risk difference
	5
	Heart or cerebrovascular mortality
	U-only minus E-only standardized heart or cerebrovascular risk; obesity
	0.005223
	0.0005763
	0.00987
	25871
	272
	200
	200

	Direct risk difference
	10
	Heart or cerebrovascular mortality
	U-only minus E-only standardized heart or cerebrovascular risk; no obesity
	0.004447
	-0.002891
	0.01178
	17688
	472
	200
	200

	Direct risk difference
	10
	Heart or cerebrovascular mortality
	U-only minus E-only standardized heart or cerebrovascular risk; obesity
	0.01021
	-0.0006968
	0.02113
	17688
	472
	200
	200


Notes: All-cause intervals used 500 full-refit replicates; heart or cerebrovascular intervals used 200. Risks are population-standardized. NA indicates that the quantity does not apply.
Supplementary Table S9. Sensitivity phenotype estimates.
	Panel
	Analysis
	Outcome
	N/events
	A0 U0 E1
	A0 U1 E0
	A0 U1 E1
	A1 U0 E0
	A1 U0 E1
	A1 U1 E0
	A1 U1 E1

	Sensitivity phenotype estimates
	Five-degree-of-freedom age spline
	All-cause mortality
	37533/4180
	1.27 (1.12-1.44)
	1.85 (1.62-2.12)
	2.26 (1.87-2.72)
	1.04 (0.94-1.15)
	1.12 (0.94-1.35)
	1.92 (1.60-2.31)
	2.77 (2.14-3.59)

	Sensitivity phenotype estimates
	Five-degree-of-freedom age spline
	Heart or cerebrovascular mortality
	37533/1125
	1.68 (1.29-2.19)
	2.10 (1.65-2.67)
	2.18 (1.60-2.98)
	1.28 (1.02-1.59)
	1.59 (1.16-2.19)
	2.82 (2.05-3.88)
	3.56 (2.16-5.88)

	Sensitivity phenotype estimates
	Attained age as the time scale
	All-cause mortality
	37529/4176
	1.18 (1.03-1.34)
	1.80 (1.56-2.08)
	2.08 (1.72-2.51)
	1.05 (0.95-1.16)
	1.05 (0.88-1.27)
	1.91 (1.59-2.29)
	2.65 (2.05-3.43)

	Sensitivity phenotype estimates
	Attained age as the time scale
	Heart or cerebrovascular mortality
	37529/1124
	1.52 (1.16-2.00)
	2.01 (1.58-2.56)
	1.97 (1.46-2.67)
	1.28 (1.03-1.60)
	1.47 (1.08-2.02)
	2.77 (2.01-3.80)
	3.35 (2.06-5.47)

	Sensitivity phenotype estimates
	Additional adjustment for NHANES cycle
	All-cause mortality
	37533/4180
	1.26 (1.11-1.44)
	1.85 (1.62-2.12)
	2.27 (1.88-2.73)
	1.04 (0.94-1.15)
	1.13 (0.94-1.36)
	1.91 (1.59-2.29)
	2.81 (2.17-3.65)

	Sensitivity phenotype estimates
	Additional adjustment for NHANES cycle
	Heart or cerebrovascular mortality
	37533/1125
	1.66 (1.27-2.17)
	2.11 (1.65-2.68)
	2.18 (1.59-2.97)
	1.27 (1.02-1.59)
	1.58 (1.15-2.19)
	2.81 (2.04-3.87)
	3.55 (2.13-5.91)

	Sensitivity phenotype estimates
	Excluded BMI <18.5 kg/m2
	All-cause mortality
	36957/4082
	1.28 (1.12-1.46)
	1.86 (1.62-2.14)
	2.29 (1.90-2.78)
	1.06 (0.96-1.17)
	1.14 (0.95-1.37)
	1.95 (1.62-2.35)
	2.82 (2.17-3.66)

	Sensitivity phenotype estimates
	Excluded BMI <18.5 kg/m2
	Heart or cerebrovascular mortality
	36957/1107
	1.75 (1.34-2.29)
	2.19 (1.72-2.78)
	2.28 (1.67-3.11)
	1.30 (1.05-1.62)
	1.63 (1.19-2.25)
	2.86 (2.08-3.95)
	3.60 (2.18-5.95)

	Sensitivity phenotype estimates
	Two-year landmark analysis
	All-cause mortality
	35257/3715
	1.28 (1.12-1.46)
	1.80 (1.56-2.08)
	2.13 (1.71-2.66)
	1.04 (0.93-1.15)
	1.11 (0.92-1.33)
	1.91 (1.56-2.34)
	2.85 (2.13-3.80)

	Sensitivity phenotype estimates
	Two-year landmark analysis
	Heart or cerebrovascular mortality
	35257/1023
	1.64 (1.25-2.17)
	2.09 (1.62-2.69)
	1.93 (1.39-2.68)
	1.26 (1.00-1.59)
	1.63 (1.17-2.27)
	2.78 (1.98-3.90)
	3.79 (2.22-6.47)

	Sensitivity phenotype estimates
	All five baseline CVD items observed; primary model 3 specification
	All-cause mortality
	37533/4180
	1.28 (1.13-1.46)
	1.87 (1.63-2.14)
	2.29 (1.90-2.77)
	1.04 (0.94-1.15)
	1.12 (0.94-1.35)
	1.92 (1.60-2.31)
	2.79 (2.16-3.61)

	Sensitivity phenotype estimates
	All five baseline CVD items observed; primary model 3 specification
	Heart or cerebrovascular mortality
	37533/1125
	1.69 (1.30-2.21)
	2.13 (1.68-2.69)
	2.21 (1.62-3.01)
	1.27 (1.02-1.59)
	1.59 (1.16-2.18)
	2.82 (2.05-3.87)
	3.60 (2.18-5.92)

	Sensitivity phenotype estimates
	Excluded known pregnancy
	All-cause mortality
	36350/4156
	1.27 (1.12-1.44)
	1.85 (1.61-2.12)
	2.26 (1.88-2.72)
	1.04 (0.94-1.16)
	1.12 (0.94-1.35)
	1.93 (1.60-2.31)
	2.75 (2.12-3.56)

	Sensitivity phenotype estimates
	Excluded known pregnancy
	Heart or cerebrovascular mortality
	36350/1121
	1.68 (1.29-2.19)
	2.10 (1.65-2.68)
	2.18 (1.60-2.98)
	1.28 (1.02-1.60)
	1.59 (1.16-2.19)
	2.83 (2.06-3.88)
	3.57 (2.16-5.88)

	Sensitivity phenotype estimates
	Excluded 1999-2000 and 2005-2006 cycles
	All-cause mortality
	30886/2951
	1.26 (1.08-1.47)
	1.95 (1.65-2.29)
	2.31 (1.85-2.89)
	1.04 (0.93-1.17)
	1.16 (0.94-1.44)
	2.01 (1.59-2.53)
	3.11 (2.35-4.13)

	Sensitivity phenotype estimates
	Excluded 1999-2000 and 2005-2006 cycles
	Heart or cerebrovascular mortality
	30886/776
	1.74 (1.28-2.35)
	2.09 (1.52-2.87)
	1.84 (1.25-2.71)
	1.29 (1.00-1.65)
	1.55 (1.04-2.31)
	3.13 (2.08-4.73)
	3.53 (1.90-6.59)

	Sensitivity phenotype estimates
	All eligible adults retained; adjusted for baseline CVD
	All-cause mortality
	41945/6029
	1.23 (1.10-1.38)
	1.83 (1.64-2.05)
	2.22 (1.88-2.62)
	1.02 (0.94-1.11)
	1.24 (1.08-1.41)
	1.76 (1.50-2.07)
	2.55 (2.03-3.20)

	Sensitivity phenotype estimates
	All eligible adults retained; adjusted for baseline CVD
	Heart or cerebrovascular mortality
	41945/1886
	1.40 (1.11-1.77)
	2.15 (1.79-2.59)
	2.12 (1.65-2.72)
	1.09 (0.90-1.33)
	1.73 (1.37-2.18)
	2.33 (1.79-3.04)
	3.06 (2.09-4.47)

	Sensitivity phenotype estimates
	Restricted to common age range 55-79 years
	All-cause mortality
	11282/2350
	1.14 (0.95-1.38)
	1.90 (1.61-2.24)
	2.13 (1.52-2.97)
	1.03 (0.90-1.18)
	1.27 (1.00-1.62)
	1.68 (1.34-2.11)
	3.19 (2.33-4.36)

	Sensitivity phenotype estimates
	Restricted to common age range 55-79 years
	Heart or cerebrovascular mortality
	11282/613
	1.80 (1.23-2.62)
	2.27 (1.70-3.03)
	2.17 (1.31-3.58)
	1.42 (1.04-1.94)
	1.80 (1.13-2.87)
	2.83 (1.91-4.18)
	4.28 (2.10-8.72)

	Sensitivity phenotype estimates
	Never/former/current smoking adjustment
	All-cause mortality
	37531/4180
	1.30 (1.14-1.48)
	1.80 (1.56-2.07)
	2.27 (1.89-2.74)
	1.09 (0.99-1.21)
	1.17 (0.97-1.41)
	2.02 (1.68-2.43)
	2.97 (2.29-3.85)

	Sensitivity phenotype estimates
	Never/former/current smoking adjustment
	Heart or cerebrovascular mortality
	37531/1125
	1.72 (1.32-2.24)
	2.06 (1.62-2.63)
	2.20 (1.61-3.00)
	1.32 (1.06-1.66)
	1.64 (1.20-2.26)
	2.93 (2.13-4.03)
	3.77 (2.29-6.21)

	Medication and split-cause sensitivity
	Never smokers
	All-cause mortality
	20981/1726
	1.33 (1.12-1.58)
	1.80 (1.44-2.25)
	2.43 (1.81-3.25)
	1.10 (0.89-1.35)
	1.10 (0.81-1.49)
	2.15 (1.58-2.94)
	3.04 (1.99-4.65)

	Medication and split-cause sensitivity
	Never smokers
	Heart or cerebrovascular mortality
	20981/514
	1.72 (1.21-2.45)
	2.26 (1.64-3.13)
	2.46 (1.59-3.79)
	1.37 (0.94-2.01)
	1.58 (1.02-2.46)
	3.05 (1.87-4.98)
	3.09 (1.41-6.73)

	Medication and split-cause sensitivity
	Additional adjustment for current antihypertensive use
	All-cause mortality
	35497/3960
	1.20 (1.04-1.37)
	1.79 (1.56-2.06)
	2.22 (1.84-2.68)
	1.03 (0.93-1.14)
	1.06 (0.87-1.28)
	1.93 (1.61-2.33)
	2.85 (2.17-3.74)

	Medication and split-cause sensitivity
	Additional adjustment for current antihypertensive use
	Heart or cerebrovascular mortality
	35497/1078
	1.52 (1.17-1.97)
	2.06 (1.59-2.68)
	2.13 (1.55-2.93)
	1.25 (1.00-1.57)
	1.46 (1.06-2.00)
	2.83 (2.06-3.90)
	3.61 (2.18-5.97)

	Medication and split-cause sensitivity
	Heart-disease mortality
	Heart-disease mortality
	37533/924
	1.64 (1.19-2.26)
	2.27 (1.75-2.94)
	2.47 (1.79-3.41)
	1.26 (0.99-1.62)
	1.62 (1.10-2.39)
	3.10 (2.15-4.47)
	4.20 (2.39-7.36)

	Medication and split-cause sensitivity
	Cerebrovascular mortality
	Cerebrovascular mortality
	37533/201
	1.81 (1.07-3.08)
	1.43 (0.74-2.74)
	1.11 (0.38-3.26)
	1.32 (0.80-2.18)
	1.49 (0.65-3.39)
	1.66 (0.80-3.42)
	1.16 (0.36-3.71)


Notes: The table includes phenotype-level sensitivity estimates and the medication and cause-specific analyses. 
Supplementary Table S10. Proportional-hazards robustness analyses.
	Panel
	Analysis
	Outcome
	Phenotype or comparison
	HR
	Lower 95% CI
	Upper 95% CI
	P value
	N
	Events

	PH-robust phenotype estimates
	Attained-age and non-ph-covariate-stratified model
	All-cause mortality
	No obesity; reduced eGFR only vs reference
	1.11
	0.9728
	1.267
	0.121
	37529
	4176

	PH-robust phenotype estimates
	Attained-age and non-ph-covariate-stratified model
	All-cause mortality
	No obesity; albuminuria only vs reference
	1.747
	1.524
	2.003
	1.266e-15
	37529
	4176

	PH-robust phenotype estimates
	Attained-age and non-ph-covariate-stratified model
	All-cause mortality
	No obesity; both kidney abnormalities vs reference
	2.226
	1.864
	2.658
	9.618e-19
	37529
	4176

	PH-robust phenotype estimates
	Attained-age and non-ph-covariate-stratified model
	All-cause mortality
	Obesity; neither kidney abnormality vs reference
	0.9959
	0.8996
	1.102
	0.9362
	37529
	4176

	PH-robust phenotype estimates
	Attained-age and non-ph-covariate-stratified model
	All-cause mortality
	Obesity; reduced eGFR only vs reference
	0.935
	0.763
	1.146
	0.517
	37529
	4176

	PH-robust phenotype estimates
	Attained-age and non-ph-covariate-stratified model
	All-cause mortality
	Obesity; albuminuria only vs reference
	1.786
	1.5
	2.126
	6.816e-11
	37529
	4176

	PH-robust phenotype estimates
	Attained-age and non-ph-covariate-stratified model
	All-cause mortality
	Obesity; both kidney abnormalities vs reference
	2.908
	2.289
	3.695
	2.296e-18
	37529
	4176

	PH-robust phenotype estimates
	Attained-age and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	No obesity; reduced eGFR only vs reference
	1.391
	1.058
	1.827
	0.01792
	37529
	1124

	PH-robust phenotype estimates
	Attained-age and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	No obesity; albuminuria only vs reference
	1.943
	1.549
	2.436
	8.689e-09
	37529
	1124

	PH-robust phenotype estimates
	Attained-age and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	No obesity; both kidney abnormalities vs reference
	2.243
	1.656
	3.038
	1.813e-07
	37529
	1124

	PH-robust phenotype estimates
	Attained-age and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	Obesity; neither kidney abnormality vs reference
	1.226
	0.9744
	1.542
	0.0821
	37529
	1124

	PH-robust phenotype estimates
	Attained-age and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	Obesity; reduced eGFR only vs reference
	1.219
	0.8887
	1.673
	0.219
	37529
	1124

	PH-robust phenotype estimates
	Attained-age and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	Obesity; albuminuria only vs reference
	2.669
	2.014
	3.536
	8.194e-12
	37529
	1124

	PH-robust phenotype estimates
	Attained-age and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	Obesity; both kidney abnormalities vs reference
	3.445
	2.297
	5.166
	2.228e-09
	37529
	1124

	PH-robust phenotype estimates
	Time-on-study and non-ph-covariate-stratified model
	All-cause mortality
	No obesity; reduced eGFR only vs reference
	1.212
	1.06
	1.387
	0.004897
	37529
	4176

	PH-robust phenotype estimates
	Time-on-study and non-ph-covariate-stratified model
	All-cause mortality
	No obesity; albuminuria only vs reference
	1.885
	1.637
	2.171
	1.455e-18
	37529
	4176

	PH-robust phenotype estimates
	Time-on-study and non-ph-covariate-stratified model
	All-cause mortality
	No obesity; both kidney abnormalities vs reference
	2.4
	1.991
	2.893
	4.054e-20
	37529
	4176

	PH-robust phenotype estimates
	Time-on-study and non-ph-covariate-stratified model
	All-cause mortality
	Obesity; neither kidney abnormality vs reference
	0.9857
	0.8877
	1.094
	0.7867
	37529
	4176

	PH-robust phenotype estimates
	Time-on-study and non-ph-covariate-stratified model
	All-cause mortality
	Obesity; reduced eGFR only vs reference
	1.049
	0.8616
	1.277
	0.6339
	37529
	4176

	PH-robust phenotype estimates
	Time-on-study and non-ph-covariate-stratified model
	All-cause mortality
	Obesity; albuminuria only vs reference
	1.768
	1.459
	2.143
	6.241e-09
	37529
	4176

	PH-robust phenotype estimates
	Time-on-study and non-ph-covariate-stratified model
	All-cause mortality
	Obesity; both kidney abnormalities vs reference
	3.027
	2.302
	3.979
	2.072e-15
	37529
	4176

	PH-robust phenotype estimates
	Time-on-study and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	No obesity; reduced eGFR only vs reference
	1.541
	1.204
	1.973
	0.0005895
	37529
	1124

	PH-robust phenotype estimates
	Time-on-study and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	No obesity; albuminuria only vs reference
	2.118
	1.668
	2.69
	7.619e-10
	37529
	1124

	PH-robust phenotype estimates
	Time-on-study and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	No obesity; both kidney abnormalities vs reference
	2.283
	1.658
	3.144
	4.233e-07
	37529
	1124

	PH-robust phenotype estimates
	Time-on-study and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	Obesity; neither kidney abnormality vs reference
	1.209
	0.9469
	1.543
	0.128
	37529
	1124

	PH-robust phenotype estimates
	Time-on-study and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	Obesity; reduced eGFR only vs reference
	1.467
	1.083
	1.986
	0.01322
	37529
	1124

	PH-robust phenotype estimates
	Time-on-study and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	Obesity; albuminuria only vs reference
	2.611
	1.887
	3.612
	6.858e-09
	37529
	1124

	PH-robust phenotype estimates
	Time-on-study and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	Obesity; both kidney abnormalities vs reference
	3.829
	2.339
	6.267
	9.278e-08
	37529
	1124

	PH-robust direct contrasts
	Attained-age and non-ph-covariate-stratified model
	All-cause mortality
	U-only vs E-only: no obesity
	1.574
	1.321
	1.875
	3.847e-07
	37529
	4176

	PH-robust direct contrasts
	Attained-age and non-ph-covariate-stratified model
	All-cause mortality
	U-only vs E-only: obesity
	1.91
	1.468
	2.486
	1.471e-06
	37529
	4176

	PH-robust direct contrasts
	Attained-age and non-ph-covariate-stratified model
	All-cause mortality
	Both vs E-only: no obesity
	2.005
	1.665
	2.414
	2.144e-13
	37529
	4176

	PH-robust direct contrasts
	Attained-age and non-ph-covariate-stratified model
	All-cause mortality
	Both vs U-only: no obesity
	1.274
	1.032
	1.573
	0.0244
	37529
	4176

	PH-robust direct contrasts
	Attained-age and non-ph-covariate-stratified model
	All-cause mortality
	Both vs E-only: obesity
	3.11
	2.287
	4.231
	4.879e-13
	37529
	4176

	PH-robust direct contrasts
	Attained-age and non-ph-covariate-stratified model
	All-cause mortality
	Both vs U-only: obesity
	1.628
	1.245
	2.129
	0.0003673
	37529
	4176

	PH-robust direct contrasts
	Attained-age and non-ph-covariate-stratified model
	All-cause mortality
	Ratio of U-only-vs-E-only HRs: obesity / no obesity
	1.214
	0.8863
	1.662
	0.2271
	37529
	4176

	PH-robust direct contrasts
	Attained-age and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	U-only vs E-only: no obesity
	1.397
	1.007
	1.938
	0.04541
	37529
	1124

	PH-robust direct contrasts
	Attained-age and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	U-only vs E-only: obesity
	2.188
	1.459
	3.282
	0.0001531
	37529
	1124

	PH-robust direct contrasts
	Attained-age and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	Both vs E-only: no obesity
	1.613
	1.091
	2.385
	0.01659
	37529
	1124

	PH-robust direct contrasts
	Attained-age and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	Both vs U-only: no obesity
	1.155
	0.8088
	1.649
	0.4285
	37529
	1124

	PH-robust direct contrasts
	Attained-age and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	Both vs E-only: obesity
	2.825
	1.7
	4.694
	6.143e-05
	37529
	1124

	PH-robust direct contrasts
	Attained-age and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	Both vs U-only: obesity
	1.291
	0.8251
	2.02
	0.2636
	37529
	1124

	PH-robust direct contrasts
	Attained-age and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	Ratio of U-only-vs-E-only HRs: obesity / no obesity
	1.566
	0.9516
	2.579
	0.07761
	37529
	1124

	PH-robust direct contrasts
	Time-on-study and non-ph-covariate-stratified model
	All-cause mortality
	U-only vs E-only: no obesity
	1.555
	1.291
	1.873
	3.380e-06
	37529
	4176

	PH-robust direct contrasts
	Time-on-study and non-ph-covariate-stratified model
	All-cause mortality
	U-only vs E-only: obesity
	1.686
	1.289
	2.205
	0.0001381
	37529
	4176

	PH-robust direct contrasts
	Time-on-study and non-ph-covariate-stratified model
	All-cause mortality
	Both vs E-only: no obesity
	1.98
	1.625
	2.411
	1.170e-11
	37529
	4176

	PH-robust direct contrasts
	Time-on-study and non-ph-covariate-stratified model
	All-cause mortality
	Both vs U-only: no obesity
	1.273
	1.029
	1.576
	0.02643
	37529
	4176

	PH-robust direct contrasts
	Time-on-study and non-ph-covariate-stratified model
	All-cause mortality
	Both vs E-only: obesity
	2.885
	2.059
	4.043
	7.398e-10
	37529
	4176

	PH-robust direct contrasts
	Time-on-study and non-ph-covariate-stratified model
	All-cause mortality
	Both vs U-only: obesity
	1.712
	1.237
	2.368
	0.001167
	37529
	4176

	PH-robust direct contrasts
	Time-on-study and non-ph-covariate-stratified model
	All-cause mortality
	Ratio of U-only-vs-E-only HRs: obesity / no obesity
	1.084
	0.7908
	1.486
	0.6157
	37529
	4176

	PH-robust direct contrasts
	Time-on-study and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	U-only vs E-only: no obesity
	1.374
	1.016
	1.86
	0.0394
	37529
	1124

	PH-robust direct contrasts
	Time-on-study and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	U-only vs E-only: obesity
	1.78
	1.16
	2.731
	0.008275
	37529
	1124

	PH-robust direct contrasts
	Time-on-study and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	Both vs E-only: no obesity
	1.481
	1.013
	2.166
	0.04257
	37529
	1124

	PH-robust direct contrasts
	Time-on-study and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	Both vs U-only: no obesity
	1.078
	0.7614
	1.526
	0.6721
	37529
	1124

	PH-robust direct contrasts
	Time-on-study and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	Both vs E-only: obesity
	2.61
	1.536
	4.437
	0.0003937
	37529
	1124

	PH-robust direct contrasts
	Time-on-study and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	Both vs U-only: obesity
	1.466
	0.844
	2.548
	0.1743
	37529
	1124

	PH-robust direct contrasts
	Time-on-study and non-ph-covariate-stratified model
	Heart or cerebrovascular mortality
	Ratio of U-only-vs-E-only HRs: obesity / no obesity
	1.295
	0.7669
	2.187
	0.3333
	37529
	1124


Notes: The Schoenfeld diagnostics are descriptive. Models using attained age and stratified hazards address the main proportional-hazards concern. NA indicates that the quantity does not apply.
Supplementary Table S11. Continuous kidney-marker and UACR-severity analyses.
	Panel
	Outcome
	Phenotype or comparison
	Result or support range
	P value
	N/events
	Details

	Spline support
	NA
	UACR
	1st-99th percentile: 1.57-528.67
	NA
	37533/NA
	Unweighted empirical quantiles used by natural-spline basis; below/above 1%-99%: 373/376

	Spline support
	NA
	eGFR (2021 CKD-EPI)
	1st-99th percentile: 40.21-137.31
	NA
	37533/NA
	Unweighted empirical quantiles used by natural-spline basis; below/above 1%-99%: 376/368

	Continuous-marker contrasts
	All-cause mortality
	UACR 30 vs 10 mg/g at eGFR 90
	1.33 (1.23-1.44)
	3.948e-13
	37533/4180
	Spline contrast

	Continuous-marker contrasts
	All-cause mortality
	UACR 300 vs 10 mg/g at eGFR 90
	2.19 (1.92-2.50)
	8.305e-31
	37533/4180
	Spline contrast

	Continuous-marker contrasts
	All-cause mortality
	eGFR 60 vs 90 at UACR 10 mg/g
	1.00 (0.91-1.11)
	0.9928
	37533/4180
	Spline contrast

	Continuous-marker contrasts
	All-cause mortality
	eGFR 45 vs 90 at UACR 10 mg/g
	1.22 (1.06-1.39)
	0.004046
	37533/4180
	Spline contrast

	Continuous-marker contrasts
	Heart or cerebrovascular mortality
	UACR 30 vs 10 mg/g at eGFR 90
	1.35 (1.15-1.59)
	0.0002749
	37533/1125
	Spline contrast

	Continuous-marker contrasts
	Heart or cerebrovascular mortality
	UACR 300 vs 10 mg/g at eGFR 90
	2.14 (1.59-2.88)
	4.635e-07
	37533/1125
	Spline contrast

	Continuous-marker contrasts
	Heart or cerebrovascular mortality
	eGFR 60 vs 90 at UACR 10 mg/g
	1.15 (0.95-1.38)
	0.1551
	37533/1125
	Spline contrast

	Continuous-marker contrasts
	Heart or cerebrovascular mortality
	eGFR 45 vs 90 at UACR 10 mg/g
	1.37 (1.09-1.73)
	0.007509
	37533/1125
	Spline contrast

	UACR severity
	All-cause mortality
	No obesity; UACR <30; reduced eGFR
	1.28 (1.12-1.46)
	0.0002455
	37533/4180
	Phenotype versus reference

	UACR severity
	All-cause mortality
	No obesity; UACR 30-299; eGFR preserved
	1.82 (1.58-2.10)
	1.144e-16
	37533/4180
	Phenotype versus reference

	UACR severity
	All-cause mortality
	No obesity; UACR 30-299; reduced eGFR
	2.04 (1.63-2.55)
	3.829e-10
	37533/4180
	Phenotype versus reference

	UACR severity
	All-cause mortality
	No obesity; UACR ≥300; eGFR preserved
	2.45 (1.78-3.38)
	3.459e-08
	37533/4180
	Phenotype versus reference

	UACR severity
	All-cause mortality
	No obesity; UACR ≥300; reduced eGFR
	3.42 (2.47-4.72)
	9.296e-14
	37533/4180
	Phenotype versus reference

	UACR severity
	All-cause mortality
	Obesity; UACR <30; eGFR preserved
	1.04 (0.94-1.16)
	0.3931
	37533/4180
	Phenotype versus reference

	UACR severity
	All-cause mortality
	Obesity; UACR <30; reduced eGFR
	1.12 (0.93-1.35)
	0.2175
	37533/4180
	Phenotype versus reference

	UACR severity
	All-cause mortality
	Obesity; UACR 30-299; eGFR preserved
	1.80 (1.48-2.18)
	2.683e-09
	37533/4180
	Phenotype versus reference

	UACR severity
	All-cause mortality
	Obesity; UACR 30-299; reduced eGFR
	2.52 (1.85-3.44)
	5.527e-09
	37533/4180
	Phenotype versus reference

	UACR severity
	All-cause mortality
	Obesity; UACR ≥300; eGFR preserved
	3.11 (1.89-5.13)
	8.856e-06
	37533/4180
	Phenotype versus reference

	UACR severity
	All-cause mortality
	Obesity; UACR ≥300; reduced eGFR
	3.74 (2.29-6.12)
	1.492e-07
	37533/4180
	Phenotype versus reference

	UACR severity
	Heart or cerebrovascular mortality
	No obesity; UACR <30; reduced eGFR
	1.69 (1.30-2.20)
	0.0001021
	37533/1125
	Phenotype versus reference

	UACR severity
	Heart or cerebrovascular mortality
	No obesity; UACR 30-299; eGFR preserved
	2.09 (1.63-2.69)
	7.173e-09
	37533/1125
	Phenotype versus reference

	UACR severity
	Heart or cerebrovascular mortality
	No obesity; UACR 30-299; reduced eGFR
	2.17 (1.52-3.09)
	1.951e-05
	37533/1125
	Phenotype versus reference

	UACR severity
	Heart or cerebrovascular mortality
	No obesity; UACR ≥300; eGFR preserved
	2.59 (1.36-4.94)
	0.003899
	37533/1125
	Phenotype versus reference

	UACR severity
	Heart or cerebrovascular mortality
	No obesity; UACR ≥300; reduced eGFR
	2.42 (1.32-4.43)
	0.004259
	37533/1125
	Phenotype versus reference

	UACR severity
	Heart or cerebrovascular mortality
	Obesity; UACR <30; eGFR preserved
	1.27 (1.02-1.59)
	0.034
	37533/1125
	Phenotype versus reference

	UACR severity
	Heart or cerebrovascular mortality
	Obesity; UACR <30; reduced eGFR
	1.59 (1.16-2.18)
	0.00426
	37533/1125
	Phenotype versus reference

	UACR severity
	Heart or cerebrovascular mortality
	Obesity; UACR 30-299; eGFR preserved
	2.69 (1.92-3.78)
	1.093e-08
	37533/1125
	Phenotype versus reference

	UACR severity
	Heart or cerebrovascular mortality
	Obesity; UACR 30-299; reduced eGFR
	3.53 (2.05-6.08)
	5.245e-06
	37533/1125
	Phenotype versus reference

	UACR severity
	Heart or cerebrovascular mortality
	Obesity; UACR ≥300; eGFR preserved
	3.97 (1.76-8.95)
	0.0008946
	37533/1125
	Phenotype versus reference

	UACR severity
	Heart or cerebrovascular mortality
	Obesity; UACR ≥300; reduced eGFR
	3.79 (1.35-10.62)
	0.01124
	37533/1125
	Phenotype versus reference

	UACR severity
	All-cause mortality
	UACR >=300 vs 30-299 mg/g: no obesity, eGFR preserved
	1.35 (0.96-1.89)
	0.08625
	37533/4180
	Direct severity contrast

	UACR severity
	All-cause mortality
	UACR >=300 vs 30-299 mg/g: no obesity, reduced eGFR
	1.68 (1.13-2.49)
	0.01017
	37533/4180
	Direct severity contrast

	UACR severity
	All-cause mortality
	UACR >=300 vs 30-299 mg/g: obesity, eGFR preserved
	1.73 (1.03-2.90)
	0.03872
	37533/4180
	Direct severity contrast

	UACR severity
	All-cause mortality
	UACR >=300 vs 30-299 mg/g: obesity, reduced eGFR
	1.48 (0.83-2.65)
	0.1833
	37533/4180
	Direct severity contrast

	UACR severity
	Heart or cerebrovascular mortality
	UACR >=300 vs 30-299 mg/g: no obesity, eGFR preserved
	1.24 (0.62-2.45)
	0.5422
	37533/1125
	Direct severity contrast

	UACR severity
	Heart or cerebrovascular mortality
	UACR >=300 vs 30-299 mg/g: no obesity, reduced eGFR
	1.12 (0.56-2.23)
	0.755
	37533/1125
	Direct severity contrast

	UACR severity
	Heart or cerebrovascular mortality
	UACR >=300 vs 30-299 mg/g: obesity, eGFR preserved
	1.48 (0.62-3.48)
	0.375
	37533/1125
	Direct severity contrast

	UACR severity
	Heart or cerebrovascular mortality
	UACR >=300 vs 30-299 mg/g: obesity, reduced eGFR
	1.07 (0.35-3.28)
	0.9021
	37533/1125
	Direct severity contrast


Notes: Spline contrasts are limited to densely observed ranges. Support-range rows are not 95% CIs, and UACR severity does not establish persistent CKD. NA indicates that the quantity does not apply.
Supplementary Table S12. Adiposity-definition sensitivity analyses.
	Panel
	Analysis
	Outcome
	Parameter
	HR
	Lower 95% CI
	Upper 95% CI
	P value
	N
	Events

	BMI-category sensitivity
	Standard BMI categories; reference 18.5-24.9 kg/m2
	All-cause mortality
	BMI category: <18.5
	1.758
	1.324
	2.334
	9.603e-05
	37533
	4180

	BMI-category sensitivity
	Standard BMI categories; reference 18.5-24.9 kg/m2
	All-cause mortality
	BMI category: 25.0-29.9
	0.7888
	0.7113
	0.8749
	7.081e-06
	37533
	4180

	BMI-category sensitivity
	Standard BMI categories; reference 18.5-24.9 kg/m2
	All-cause mortality
	BMI category: 30.0-34.9
	0.8283
	0.7431
	0.9233
	0.0006712
	37533
	4180

	BMI-category sensitivity
	Standard BMI categories; reference 18.5-24.9 kg/m2
	All-cause mortality
	BMI category: >=35.0
	1.06
	0.9383
	1.196
	0.3509
	37533
	4180

	BMI-category sensitivity
	Standard BMI categories; reference 18.5-24.9 kg/m2
	All-cause mortality
	Albuminuria
	1.819
	1.654
	2.001
	9.584e-35
	37533
	4180

	BMI-category sensitivity
	Standard BMI categories; reference 18.5-24.9 kg/m2
	All-cause mortality
	Reduced eGFR
	1.256
	1.135
	1.39
	1.051e-05
	37533
	4180

	BMI-category sensitivity
	Standard BMI categories; reference 18.5-24.9 kg/m2
	Heart or cerebrovascular mortality
	BMI category: <18.5
	1.97
	1.063
	3.653
	0.0313
	37533
	1125

	BMI-category sensitivity
	Standard BMI categories; reference 18.5-24.9 kg/m2
	Heart or cerebrovascular mortality
	BMI category: 25.0-29.9
	0.9534
	0.762
	1.193
	0.6764
	37533
	1125

	BMI-category sensitivity
	Standard BMI categories; reference 18.5-24.9 kg/m2
	Heart or cerebrovascular mortality
	BMI category: 30.0-34.9
	1.054
	0.8314
	1.335
	0.6657
	37533
	1125

	BMI-category sensitivity
	Standard BMI categories; reference 18.5-24.9 kg/m2
	Heart or cerebrovascular mortality
	BMI category: >=35.0
	1.665
	1.29
	2.15
	9.095e-05
	37533
	1125

	BMI-category sensitivity
	Standard BMI categories; reference 18.5-24.9 kg/m2
	Heart or cerebrovascular mortality
	Albuminuria
	1.941
	1.609
	2.341
	4.134e-12
	37533
	1125

	BMI-category sensitivity
	Standard BMI categories; reference 18.5-24.9 kg/m2
	Heart or cerebrovascular mortality
	Reduced eGFR
	1.38
	1.161
	1.64
	0.0002576
	37533
	1125

	Continuous adiposity
	Continuous BMI, per 5 kg/m²
	All-cause mortality
	Albuminuria
	1.892
	1.721
	2.079
	5.314e-40
	37533
	4180

	Continuous adiposity
	Continuous BMI, per 5 kg/m²
	All-cause mortality
	Reduced eGFR
	1.242
	1.123
	1.373
	2.406e-05
	37533
	4180

	Continuous adiposity
	Continuous BMI, per 5 kg/m²
	All-cause mortality
	BMI, per 5 kg/m²
	0.9875
	0.951
	1.025
	0.5127
	37533
	4180

	Continuous adiposity
	Continuous BMI, per 5 kg/m²
	Heart or cerebrovascular mortality
	Albuminuria
	2.008
	1.669
	2.415
	1.512e-13
	37533
	1125

	Continuous adiposity
	Continuous BMI, per 5 kg/m²
	Heart or cerebrovascular mortality
	Reduced eGFR
	1.362
	1.15
	1.614
	0.0003443
	37533
	1125

	Continuous adiposity
	Continuous BMI, per 5 kg/m²
	Heart or cerebrovascular mortality
	BMI, per 5 kg/m²
	1.116
	1.047
	1.19
	0.0007213
	37533
	1125

	Continuous adiposity
	Continuous waist circumference, per 10 cm
	All-cause mortality
	Albuminuria
	1.873
	1.701
	2.064
	5.056e-37
	36846
	4030

	Continuous adiposity
	Continuous waist circumference, per 10 cm
	All-cause mortality
	Reduced eGFR
	1.198
	1.079
	1.33
	0.0007367
	36846
	4030

	Continuous adiposity
	Continuous waist circumference, per 10 cm
	All-cause mortality
	Waist circumference, per 10 cm
	1.019
	0.9868
	1.053
	0.2487
	36846
	4030

	Continuous adiposity
	Continuous waist circumference, per 10 cm
	Heart or cerebrovascular mortality
	Albuminuria
	2.009
	1.664
	2.425
	3.831e-13
	36846
	1084

	Continuous adiposity
	Continuous waist circumference, per 10 cm
	Heart or cerebrovascular mortality
	Reduced eGFR
	1.317
	1.098
	1.579
	0.002984
	36846
	1084

	Continuous adiposity
	Continuous waist circumference, per 10 cm
	Heart or cerebrovascular mortality
	Waist circumference, per 10 cm
	1.134
	1.067
	1.204
	5.143e-05
	36846
	1084


Notes: Sensitivity analyses used BMI >=25 kg/m2, conventional BMI categories, continuous BMI, and waist circumference. NA indicates that the quantity does not apply.
Supplementary Table S13. Age-stratified estimates and interactions.
	Result type
	Age group
	Outcome
	Phenotype or comparison
	HR
	Lower 95% CI
	Upper 95% CI
	P value
	N
	Events

	Phenotype versus reference
	Age <65 years
	All-cause mortality
	No obesity; UACR <30; reduced eGFR
	1.308
	0.6875
	2.487
	0.4135
	30375
	1461

	Phenotype versus reference
	Age <65 years
	All-cause mortality
	No obesity; albuminuria only
	1.773
	1.369
	2.296
	1.451e-05
	30375
	1461

	Phenotype versus reference
	Age <65 years
	All-cause mortality
	No obesity; both kidney abnormalities
	4.903
	2.962
	8.115
	6.279e-10
	30375
	1461

	Phenotype versus reference
	Age <65 years
	All-cause mortality
	Obesity; UACR <30; eGFR preserved
	0.9942
	0.8465
	1.168
	0.9437
	30375
	1461

	Phenotype versus reference
	Age <65 years
	All-cause mortality
	Obesity; UACR <30; reduced eGFR
	1.084
	0.6322
	1.86
	0.7685
	30375
	1461

	Phenotype versus reference
	Age <65 years
	All-cause mortality
	Obesity; albuminuria only
	2.21
	1.712
	2.854
	1.185e-09
	30375
	1461

	Phenotype versus reference
	Age <65 years
	All-cause mortality
	Obesity; both kidney abnormalities
	3.947
	2.178
	7.152
	6.027e-06
	30375
	1461

	Phenotype versus reference
	Age <65 years
	Heart or cerebrovascular mortality
	No obesity; UACR <30; reduced eGFR
	2.935
	0.6892
	12.5
	0.1453
	30375
	326

	Phenotype versus reference
	Age <65 years
	Heart or cerebrovascular mortality
	No obesity; albuminuria only
	1.986
	1.236
	3.192
	0.004577
	30375
	326

	Phenotype versus reference
	Age <65 years
	Heart or cerebrovascular mortality
	No obesity; both kidney abnormalities
	5.004
	2.127
	11.77
	0.0002256
	30375
	326

	Phenotype versus reference
	Age <65 years
	Heart or cerebrovascular mortality
	Obesity; UACR <30; eGFR preserved
	1.313
	0.9251
	1.864
	0.1274
	30375
	326

	Phenotype versus reference
	Age <65 years
	Heart or cerebrovascular mortality
	Obesity; UACR <30; reduced eGFR
	0.837
	0.1742
	4.021
	0.8242
	30375
	326

	Phenotype versus reference
	Age <65 years
	Heart or cerebrovascular mortality
	Obesity; albuminuria only
	4.097
	2.538
	6.613
	7.809e-09
	30375
	326

	Phenotype versus reference
	Age <65 years
	Heart or cerebrovascular mortality
	Obesity; both kidney abnormalities
	8.543
	2.744
	26.6
	0.0002141
	30375
	326

	Phenotype versus reference
	Age >=65 years
	All-cause mortality
	No obesity; UACR <30; reduced eGFR
	1.233
	1.085
	1.402
	0.00137
	7158
	2719

	Phenotype versus reference
	Age >=65 years
	All-cause mortality
	No obesity; albuminuria only
	1.897
	1.625
	2.214
	4.739e-16
	7158
	2719

	Phenotype versus reference
	Age >=65 years
	All-cause mortality
	No obesity; both kidney abnormalities
	2.222
	1.828
	2.7
	1.023e-15
	7158
	2719

	Phenotype versus reference
	Age >=65 years
	All-cause mortality
	Obesity; UACR <30; eGFR preserved
	1.06
	0.9241
	1.217
	0.404
	7158
	2719

	Phenotype versus reference
	Age >=65 years
	All-cause mortality
	Obesity; UACR <30; reduced eGFR
	1.13
	0.9166
	1.393
	0.2522
	7158
	2719

	Phenotype versus reference
	Age >=65 years
	All-cause mortality
	Obesity; albuminuria only
	1.505
	1.209
	1.873
	0.0002497
	7158
	2719

	Phenotype versus reference
	Age >=65 years
	All-cause mortality
	Obesity; both kidney abnormalities
	2.918
	2.243
	3.796
	1.451e-15
	7158
	2719

	Phenotype versus reference
	Age >=65 years
	Heart or cerebrovascular mortality
	No obesity; UACR <30; reduced eGFR
	1.471
	1.121
	1.93
	0.0054
	7158
	799

	Phenotype versus reference
	Age >=65 years
	Heart or cerebrovascular mortality
	No obesity; albuminuria only
	2.057
	1.564
	2.704
	2.420e-07
	7158
	799

	Phenotype versus reference
	Age >=65 years
	Heart or cerebrovascular mortality
	No obesity; both kidney abnormalities
	2.084
	1.508
	2.882
	8.871e-06
	7158
	799

	Phenotype versus reference
	Age >=65 years
	Heart or cerebrovascular mortality
	Obesity; UACR <30; eGFR preserved
	1.243
	0.952
	1.623
	0.1099
	7158
	799

	Phenotype versus reference
	Age >=65 years
	Heart or cerebrovascular mortality
	Obesity; UACR <30; reduced eGFR
	1.532
	1.097
	2.139
	0.01233
	7158
	799

	Phenotype versus reference
	Age >=65 years
	Heart or cerebrovascular mortality
	Obesity; albuminuria only
	1.707
	1.11
	2.623
	0.01482
	7158
	799

	Phenotype versus reference
	Age >=65 years
	Heart or cerebrovascular mortality
	Obesity; both kidney abnormalities
	3.015
	1.773
	5.127
	4.605e-05
	7158
	799

	Direct contrast
	Age <65 years
	All-cause mortality
	U-only vs E-only: no obesity
	1.356
	0.6782
	2.71
	0.3892
	30375
	1461

	Direct contrast
	Age <65 years
	All-cause mortality
	U-only vs E-only: obesity
	2.038
	1.097
	3.787
	0.02423
	30375
	1461

	Direct contrast
	Age <65 years
	All-cause mortality
	Both vs E-only: no obesity
	3.749
	1.78
	7.897
	0.0005068
	30375
	1461

	Direct contrast
	Age <65 years
	All-cause mortality
	Both vs U-only: no obesity
	2.766
	1.562
	4.898
	0.0004863
	30375
	1461

	Direct contrast
	Age <65 years
	All-cause mortality
	Both vs E-only: obesity
	3.639
	1.57
	8.438
	0.002604
	30375
	1461

	Direct contrast
	Age <65 years
	All-cause mortality
	Both vs U-only: obesity
	1.785
	0.9597
	3.322
	0.06726
	30375
	1461

	Direct contrast
	Age <65 years
	Heart or cerebrovascular mortality
	U-only vs E-only: no obesity
	0.6768
	0.1474
	3.107
	0.6156
	30375
	326

	Direct contrast
	Age <65 years
	Heart or cerebrovascular mortality
	U-only vs E-only: obesity
	4.894
	1.045
	22.92
	0.04379
	30375
	326

	Direct contrast
	Age <65 years
	Heart or cerebrovascular mortality
	Both vs E-only: no obesity
	1.705
	0.3373
	8.618
	0.5186
	30375
	326

	Direct contrast
	Age <65 years
	Heart or cerebrovascular mortality
	Both vs U-only: no obesity
	2.519
	1.047
	6.06
	0.03907
	30375
	326

	Direct contrast
	Age <65 years
	Heart or cerebrovascular mortality
	Both vs E-only: obesity
	10.21
	1.608
	64.77
	0.01374
	30375
	326

	Direct contrast
	Age <65 years
	Heart or cerebrovascular mortality
	Both vs U-only: obesity
	2.085
	0.6375
	6.822
	0.2242
	30375
	326

	Direct contrast
	Age >=65 years
	All-cause mortality
	U-only vs E-only: no obesity
	1.538
	1.292
	1.831
	1.312e-06
	7158
	2719

	Direct contrast
	Age >=65 years
	All-cause mortality
	U-only vs E-only: obesity
	1.332
	0.9849
	1.801
	0.06272
	7158
	2719

	Direct contrast
	Age >=65 years
	All-cause mortality
	Both vs E-only: no obesity
	1.801
	1.438
	2.257
	3.131e-07
	7158
	2719

	Direct contrast
	Age >=65 years
	All-cause mortality
	Both vs U-only: no obesity
	1.171
	0.9423
	1.456
	0.1543
	7158
	2719

	Direct contrast
	Age >=65 years
	All-cause mortality
	Both vs E-only: obesity
	2.582
	1.919
	3.475
	3.811e-10
	7158
	2719

	Direct contrast
	Age >=65 years
	All-cause mortality
	Both vs U-only: obesity
	1.939
	1.408
	2.67
	5.021e-05
	7158
	2719

	Direct contrast
	Age >=65 years
	Heart or cerebrovascular mortality
	U-only vs E-only: no obesity
	1.398
	1.008
	1.94
	0.04453
	7158
	799

	Direct contrast
	Age >=65 years
	Heart or cerebrovascular mortality
	U-only vs E-only: obesity
	1.114
	0.6883
	1.804
	0.6598
	7158
	799

	Direct contrast
	Age >=65 years
	Heart or cerebrovascular mortality
	Both vs E-only: no obesity
	1.417
	0.941
	2.134
	0.09514
	7158
	799

	Direct contrast
	Age >=65 years
	Heart or cerebrovascular mortality
	Both vs U-only: no obesity
	1.013
	0.7171
	1.432
	0.9398
	7158
	799

	Direct contrast
	Age >=65 years
	Heart or cerebrovascular mortality
	Both vs E-only: obesity
	1.969
	1.102
	3.517
	0.02211
	7158
	799

	Direct contrast
	Age >=65 years
	Heart or cerebrovascular mortality
	Both vs U-only: obesity
	1.767
	1.022
	3.055
	0.04165
	7158
	799

	Specific age interaction
	>=65 versus <65 years
	All-cause mortality
	Age interaction for U-only versus E-only contrast
	0.7661
	0.5021
	1.169
	0.2166
	4586
	1207

	Specific age interaction
	>=65 versus <65 years
	Heart or cerebrovascular mortality
	Age interaction for U-only versus E-only contrast
	0.4971
	0.1403
	1.761
	0.2787
	4586
	381

	Global age interaction
	>=65 versus <65 years
	All-cause mortality
	Joint Wald test of seven age-group by phenotype coefficients; Design-based Wald F
	NA
	NA
	NA
	4.251e-05
	37533
	4180

	Global age interaction
	>=65 versus <65 years
	Heart or cerebrovascular mortality
	Joint Wald test of seven age-group by phenotype coefficients; Design-based Wald F
	NA
	NA
	NA
	0.001982
	37533
	1125

	Age-model direct contrast
	Five-df baseline-age spline
	All-cause mortality
	U-only vs E-only: no obesity
	1.457
	1.228
	1.728
	1.610e-05
	37533
	4180

	Age-model direct contrast
	Five-df baseline-age spline
	All-cause mortality
	U-only vs E-only: obesity
	1.711
	1.326
	2.207
	3.628e-05
	37533
	4180

	Age-model direct contrast
	Five-df baseline-age spline
	All-cause mortality
	Both vs E-only: no obesity
	1.777
	1.442
	2.19
	7.029e-08
	37533
	4180

	Age-model direct contrast
	Five-df baseline-age spline
	All-cause mortality
	Both vs U-only: no obesity
	1.22
	0.9882
	1.506
	0.06443
	37533
	4180

	Age-model direct contrast
	Five-df baseline-age spline
	All-cause mortality
	Both vs E-only: obesity
	2.467
	1.811
	3.362
	1.060e-08
	37533
	4180

	Age-model direct contrast
	Five-df baseline-age spline
	All-cause mortality
	Both vs U-only: obesity
	1.442
	1.065
	1.953
	0.01787
	37533
	4180

	Age-model direct contrast
	Five-df baseline-age spline
	All-cause mortality
	Ratio of U-only-vs-E-only HRs: obesity / no obesity
	1.174
	0.8718
	1.582
	0.2903
	37533
	4180

	Age-model direct contrast
	Attained age time scale
	All-cause mortality
	U-only vs E-only: no obesity
	1.528
	1.286
	1.816
	1.464e-06
	37529
	4176

	Age-model direct contrast
	Attained age time scale
	All-cause mortality
	U-only vs E-only: obesity
	1.811
	1.405
	2.336
	4.665e-06
	37529
	4176

	Age-model direct contrast
	Attained age time scale
	All-cause mortality
	Both vs E-only: no obesity
	1.766
	1.421
	2.195
	2.977e-07
	37529
	4176

	Age-model direct contrast
	Attained age time scale
	All-cause mortality
	Both vs U-only: no obesity
	1.156
	0.9346
	1.429
	0.1816
	37529
	4176

	Age-model direct contrast
	Attained age time scale
	All-cause mortality
	Both vs E-only: obesity
	2.515
	1.846
	3.427
	5.155e-09
	37529
	4176

	Age-model direct contrast
	Attained age time scale
	All-cause mortality
	Both vs U-only: obesity
	1.389
	1.03
	1.871
	0.03108
	37529
	4176

	Age-model direct contrast
	Attained age time scale
	All-cause mortality
	Ratio of U-only-vs-E-only HRs: obesity / no obesity
	1.185
	0.8766
	1.603
	0.2693
	37529
	4176

	Age-model direct contrast
	Five-df baseline-age spline
	Heart or cerebrovascular mortality
	U-only vs E-only: no obesity
	1.255
	0.9095
	1.731
	0.167
	37533
	1125

	Age-model direct contrast
	Five-df baseline-age spline
	Heart or cerebrovascular mortality
	U-only vs E-only: obesity
	1.772
	1.175
	2.673
	0.0064
	37533
	1125

	Age-model direct contrast
	Five-df baseline-age spline
	Heart or cerebrovascular mortality
	Both vs E-only: no obesity
	1.303
	0.8796
	1.93
	0.1867
	37533
	1125

	Age-model direct contrast
	Five-df baseline-age spline
	Heart or cerebrovascular mortality
	Both vs U-only: no obesity
	1.039
	0.7407
	1.456
	0.8261
	37533
	1125

	Age-model direct contrast
	Five-df baseline-age spline
	Heart or cerebrovascular mortality
	Both vs E-only: obesity
	2.229
	1.297
	3.833
	0.003734
	37533
	1125

	Age-model direct contrast
	Five-df baseline-age spline
	Heart or cerebrovascular mortality
	Both vs U-only: obesity
	1.258
	0.7243
	2.185
	0.4151
	37533
	1125

	Age-model direct contrast
	Five-df baseline-age spline
	Heart or cerebrovascular mortality
	Ratio of U-only-vs-E-only HRs: obesity / no obesity
	1.412
	0.8325
	2.396
	0.2005
	37533
	1125

	Age-model direct contrast
	Attained age time scale
	Heart or cerebrovascular mortality
	U-only vs E-only: no obesity
	1.321
	0.953
	1.832
	0.09471
	37529
	1124

	Age-model direct contrast
	Attained age time scale
	Heart or cerebrovascular mortality
	U-only vs E-only: obesity
	1.877
	1.243
	2.834
	0.00274
	37529
	1124

	Age-model direct contrast
	Attained age time scale
	Heart or cerebrovascular mortality
	Both vs E-only: no obesity
	1.298
	0.8738
	1.928
	0.1965
	37529
	1124

	Age-model direct contrast
	Attained age time scale
	Heart or cerebrovascular mortality
	Both vs U-only: no obesity
	0.9822
	0.6933
	1.391
	0.9195
	37529
	1124

	Age-model direct contrast
	Attained age time scale
	Heart or cerebrovascular mortality
	Both vs E-only: obesity
	2.265
	1.309
	3.918
	0.003453
	37529
	1124

	Age-model direct contrast
	Attained age time scale
	Heart or cerebrovascular mortality
	Both vs U-only: obesity
	1.207
	0.6975
	2.088
	0.5014
	37529
	1124

	Age-model direct contrast
	Attained age time scale
	Heart or cerebrovascular mortality
	Ratio of U-only-vs-E-only HRs: obesity / no obesity
	1.42
	0.8376
	2.409
	0.1928
	37529
	1124

	Age-model direct contrast
	Restricted to common age range 55-79 years
	All-cause mortality
	U-only vs E-only: no obesity
	1.66
	1.268
	2.172
	0.0002224
	11282
	2350

	Age-model direct contrast
	Restricted to common age range 55-79 years
	All-cause mortality
	U-only vs E-only: obesity
	1.323
	0.962
	1.82
	0.08512
	11282
	2350

	Age-model direct contrast
	Restricted to common age range 55-79 years
	All-cause mortality
	Both vs E-only: no obesity
	1.857
	1.278
	2.698
	0.001164
	11282
	2350

	Age-model direct contrast
	Restricted to common age range 55-79 years
	All-cause mortality
	Both vs U-only: no obesity
	1.119
	0.7709
	1.624
	0.5545
	11282
	2350

	Age-model direct contrast
	Restricted to common age range 55-79 years
	All-cause mortality
	Both vs E-only: obesity
	2.512
	1.705
	3.7
	3.142e-06
	11282
	2350

	Age-model direct contrast
	Restricted to common age range 55-79 years
	All-cause mortality
	Both vs U-only: obesity
	1.898
	1.273
	2.831
	0.001674
	11282
	2350

	Age-model direct contrast
	Restricted to common age range 55-79 years
	Heart or cerebrovascular mortality
	U-only vs E-only: no obesity
	1.265
	0.7831
	2.042
	0.337
	11282
	613

	Age-model direct contrast
	Restricted to common age range 55-79 years
	Heart or cerebrovascular mortality
	U-only vs E-only: obesity
	1.574
	0.9069
	2.73
	0.1069
	11282
	613

	Age-model direct contrast
	Restricted to common age range 55-79 years
	Heart or cerebrovascular mortality
	Both vs E-only: no obesity
	1.207
	0.6738
	2.162
	0.5272
	11282
	613

	Age-model direct contrast
	Restricted to common age range 55-79 years
	Heart or cerebrovascular mortality
	Both vs U-only: no obesity
	0.9544
	0.5603
	1.626
	0.8635
	11282
	613

	Age-model direct contrast
	Restricted to common age range 55-79 years
	Heart or cerebrovascular mortality
	Both vs E-only: obesity
	2.381
	1.043
	5.437
	0.03938
	11282
	613

	Age-model direct contrast
	Restricted to common age range 55-79 years
	Heart or cerebrovascular mortality
	Both vs U-only: obesity
	1.513
	0.6819
	3.359
	0.3084
	11282
	613


Notes: The global phenotype-by-age test and the discordant-marker age interaction have different estimands and denominators.
Supplementary Table S14. Subgroup and multiple-imputation analyses.
	Panel
	Modifier
	Subgroup
	Outcome
	N/events
	Interaction P
	A0 U0 E1
	A0 U1 E0
	A0 U1 E1
	A1 U0 E0
	A1 U0 E1
	A1 U1 E0
	A1 U1 E1

	Subgroup estimates
	Diabetes
	No diabetes
	All-cause mortality
	32917/3217
	0.2635
	1.25 (1.07-1.45)
	1.75 (1.49-2.05)
	2.34 (1.85-2.95)
	1.04 (0.92-1.17)
	0.93 (0.74-1.17)
	1.78 (1.42-2.22)
	2.71 (1.74-4.22)

	Subgroup estimates
	Diabetes
	Diabetes
	All-cause mortality
	4616/963
	0.2635
	1.20 (0.81-1.79)
	2.16 (1.65-2.82)
	2.24 (1.57-3.20)
	1.02 (0.76-1.36)
	1.76 (1.22-2.56)
	2.03 (1.45-2.84)
	3.45 (2.37-5.05)

	Subgroup estimates
	Diabetes
	No diabetes
	Heart or cerebrovascular mortality
	32917/843
	0.02526
	1.74 (1.33-2.27)
	1.91 (1.42-2.55)
	2.56 (1.77-3.70)
	1.41 (1.09-1.82)
	1.30 (0.90-1.89)
	2.42 (1.61-3.64)
	3.14 (1.57-6.26)

	Subgroup estimates
	Diabetes
	Diabetes
	Heart or cerebrovascular mortality
	4616/282
	0.02526
	1.00 (0.46-2.21)
	2.45 (1.55-3.88)
	1.59 (0.87-2.92)
	0.77 (0.49-1.21)
	2.12 (1.08-4.14)
	2.63 (1.47-4.71)
	4.03 (1.88-8.63)

	Subgroup estimates
	Sex
	Male
	All-cause mortality
	17843/2310
	0.5145
	1.37 (1.12-1.68)
	1.76 (1.49-2.07)
	1.99 (1.57-2.52)
	1.02 (0.89-1.17)
	1.25 (0.88-1.77)
	2.10 (1.64-2.69)
	2.66 (1.83-3.86)

	Subgroup estimates
	Sex
	Female
	All-cause mortality
	19690/1870
	0.5145
	1.21 (1.01-1.44)
	2.00 (1.65-2.42)
	2.67 (1.94-3.67)
	1.07 (0.91-1.26)
	1.05 (0.82-1.34)
	1.74 (1.30-2.34)
	3.09 (2.07-4.63)

	Subgroup estimates
	Sex
	Male
	Heart or cerebrovascular mortality
	17843/612
	0.8637
	2.16 (1.54-3.04)
	2.12 (1.49-3.03)
	2.48 (1.61-3.81)
	1.33 (0.97-1.82)
	1.86 (0.93-3.72)
	3.60 (2.33-5.57)
	3.85 (1.81-8.17)

	Subgroup estimates
	Sex
	Female
	Heart or cerebrovascular mortality
	19690/513
	0.8637
	1.36 (0.95-1.96)
	2.12 (1.52-2.94)
	1.98 (1.21-3.22)
	1.19 (0.89-1.60)
	1.39 (0.89-2.18)
	2.13 (1.34-3.40)
	3.66 (1.89-7.09)

	Subgroup estimates
	Age group
	<65 years
	All-cause mortality
	30375/1461
	4.251e-05
	1.31 (0.69-2.49)
	1.77 (1.37-2.30)
	4.90 (2.96-8.11)
	0.99 (0.85-1.17)
	1.08 (0.63-1.86)
	2.21 (1.71-2.85)
	3.95 (2.18-7.15)

	Subgroup estimates
	Age group
	>=65 years
	All-cause mortality
	7158/2719
	4.251e-05
	1.23 (1.08-1.40)
	1.90 (1.63-2.21)
	2.22 (1.83-2.70)
	1.06 (0.92-1.22)
	1.13 (0.92-1.39)
	1.51 (1.21-1.87)
	2.92 (2.24-3.80)

	Subgroup estimates
	Age group
	<65 years
	Heart or cerebrovascular mortality
	30375/326
	0.001982
	2.93 (0.69-12.50)
	1.99 (1.24-3.19)
	5.00 (2.13-11.77)
	1.31 (0.93-1.86)
	0.84 (0.17-4.02)
	4.10 (2.54-6.61)
	8.54 (2.74-26.60)

	Subgroup estimates
	Age group
	>=65 years
	Heart or cerebrovascular mortality
	7158/799
	0.001982
	1.47 (1.12-1.93)
	2.06 (1.56-2.70)
	2.08 (1.51-2.88)
	1.24 (0.95-1.62)
	1.53 (1.10-2.14)
	1.71 (1.11-2.62)
	3.02 (1.77-5.13)

	Multiple imputation
	Covariate missingness
	20 imputations; 10 iterations
	All-cause mortality
	42496/4792
	NA
	1.26 (1.11-1.43)
	1.82 (1.61-2.06)
	2.33 (1.94-2.80)
	1.04 (0.95-1.14)
	1.18 (1.00-1.40)
	1.89 (1.60-2.22)
	2.63 (2.03-3.41)

	Multiple imputation
	Covariate missingness
	20 imputations; 10 iterations
	Heart or cerebrovascular mortality
	42496/1293
	NA
	1.65 (1.28-2.12)
	2.21 (1.76-2.79)
	2.36 (1.77-3.15)
	1.34 (1.09-1.66)
	1.78 (1.31-2.41)
	2.75 (2.06-3.67)
	3.62 (2.33-5.63)


Notes: Subgroup P values were not adjusted for multiple comparisons; multiple-imputation rows do not include subgroup interaction tests. Imputation used 20 completed datasets and 10 iterations per chain. NA indicates that the quantity does not apply.
Supplementary Table S15. Selection, age-support, CVD-completeness, and zero-follow-up audits.
	Panel
	Item or group
	Metric
	Estimate or count
	Observed N
	All-cause events
	H/C events
	Note

	A. Sequential participant flow
	Step 1
	All NHANES participants, 1999-2018
	N remaining: 101316
	NA
	NA
	NA
	Excluded at this step: 0

	A. Sequential participant flow
	Step 2
	Age >=20 years
	N remaining: 55081
	NA
	NA
	NA
	Excluded at this step: 46235

	A. Sequential participant flow
	Step 3
	BMI available
	N remaining: 51330
	NA
	NA
	NA
	Excluded at this step: 3751

	A. Sequential participant flow
	Step 4
	UACR available
	N remaining: 50265
	NA
	NA
	NA
	Excluded at this step: 1065

	A. Sequential participant flow
	Step 5
	eGFR available
	N remaining: 47599
	NA
	NA
	NA
	Excluded at this step: 2666

	A. Sequential participant flow
	Step 6
	Mortality linkage status available
	N remaining: 47515
	NA
	NA
	NA
	Excluded at this step: 84

	A. Sequential participant flow
	Step 7
	Baseline CVD history classifiable
	N remaining: 47515
	NA
	NA
	NA
	Excluded at this step: 0

	A. Sequential participant flow
	Step 8
	No baseline CVD
	N remaining: 42496
	NA
	NA
	NA
	Excluded at this step: 5019

	A. Sequential participant flow
	Step 9
	Complete covariates for the fully adjusted models
	N remaining: 37533
	NA
	NA
	NA
	Excluded at this step: 4963

	B. Overlapping pre-cohort exclusion reasons
	BMI unavailable
	Raw missing N
	3751
	55081
	NA
	NA
	Sequential exclusion N=3751; overlap with an earlier reason N=0; any pre-cohort exclusion N=7566.

	B. Overlapping pre-cohort exclusion reasons
	UACR unavailable
	Raw missing N
	4067
	55081
	NA
	NA
	Sequential exclusion N=1065; overlap with an earlier reason N=3002; any pre-cohort exclusion N=7566.

	B. Overlapping pre-cohort exclusion reasons
	eGFR unavailable
	Raw missing N
	6066
	55081
	NA
	NA
	Sequential exclusion N=2666; overlap with an earlier reason N=3400; any pre-cohort exclusion N=7566.

	B. Overlapping pre-cohort exclusion reasons
	Mortality linkage status unavailable
	Raw missing N
	136
	55081
	NA
	NA
	Sequential exclusion N=84; overlap with an earlier reason N=52; any pre-cohort exclusion N=7566.

	B. Overlapping pre-cohort exclusion reasons
	Baseline CVD classification unavailable
	Raw missing N
	3
	55081
	NA
	NA
	Sequential exclusion N=0; overlap with an earlier reason N=3; any pre-cohort exclusion N=7566.

	C. Missing-domain overlap
	0 missing required domains
	Participants
	47515
	55081
	NA
	NA
	Five required domains were BMI, UACR, eGFR, mortality linkage, and baseline-CVD classification.

	C. Missing-domain overlap
	1 missing required domain
	Participants
	3943
	55081
	NA
	NA
	Five required domains were BMI, UACR, eGFR, mortality linkage, and baseline-CVD classification.

	C. Missing-domain overlap
	2 missing required domains
	Participants
	816
	55081
	NA
	NA
	Five required domains were BMI, UACR, eGFR, mortality linkage, and baseline-CVD classification.

	C. Missing-domain overlap
	3 missing required domains
	Participants
	2780
	55081
	NA
	NA
	Five required domains were BMI, UACR, eGFR, mortality linkage, and baseline-CVD classification.

	C. Missing-domain overlap
	4 missing required domains
	Participants
	27
	55081
	NA
	NA
	Five required domains were BMI, UACR, eGFR, mortality linkage, and baseline-CVD classification.

	D. Selection-group comparison
	Primary cohort
	Age, years
	45.31 (SE 0.17)
	42496
	4792
	1293
	Group N=42496; available-case weighted estimate.

	D. Selection-group comparison
	Primary cohort
	Female, %
	52.28 (SE 0.24)
	42496
	4792
	1293
	Group N=42496; available-case weighted estimate.

	D. Selection-group comparison
	Primary cohort
	BMI, kg/m2
	28.62 (SE 0.07)
	42496
	4792
	1293
	Group N=42496; available-case weighted estimate.

	D. Selection-group comparison
	Primary cohort
	Albuminuria, %
	8.18 (SE 0.19)
	42496
	4792
	1293
	Group N=42496; available-case weighted estimate.

	D. Selection-group comparison
	Primary cohort
	Reduced eGFR, %
	3.70 (SE 0.12)
	42496
	4792
	1293
	Group N=42496; available-case weighted estimate.

	D. Selection-group comparison
	Primary cohort
	Diabetes, %
	9.01 (SE 0.20)
	42496
	4792
	1293
	Group N=42496; available-case weighted estimate.

	D. Selection-group comparison
	Primary cohort
	Ever smoking, %
	44.84 (SE 0.48)
	42461
	4792
	1293
	Group N=42496; available-case weighted estimate.

	D. Selection-group comparison
	Primary Model 3 complete cases
	Age, years
	45.20 (SE 0.18)
	37533
	4180
	1125
	Group N=37533; available-case weighted estimate.

	D. Selection-group comparison
	Primary Model 3 complete cases
	Female, %
	52.00 (SE 0.25)
	37533
	4180
	1125
	Group N=37533; available-case weighted estimate.

	D. Selection-group comparison
	Primary Model 3 complete cases
	BMI, kg/m2
	28.61 (SE 0.07)
	37533
	4180
	1125
	Group N=37533; available-case weighted estimate.

	D. Selection-group comparison
	Primary Model 3 complete cases
	Albuminuria, %
	8.02 (SE 0.19)
	37533
	4180
	1125
	Group N=37533; available-case weighted estimate.

	D. Selection-group comparison
	Primary Model 3 complete cases
	Reduced eGFR, %
	3.64 (SE 0.13)
	37533
	4180
	1125
	Group N=37533; available-case weighted estimate.

	D. Selection-group comparison
	Primary Model 3 complete cases
	Diabetes, %
	8.86 (SE 0.20)
	37533
	4180
	1125
	Group N=37533; available-case weighted estimate.

	D. Selection-group comparison
	Primary Model 3 complete cases
	Ever smoking, %
	44.95 (SE 0.52)
	37533
	4180
	1125
	Group N=37533; available-case weighted estimate.

	D. Selection-group comparison
	Primary cohort with incomplete Model 3 covariates
	Age, years
	46.36 (SE 0.32)
	4963
	612
	168
	Group N=4963; available-case weighted estimate.

	D. Selection-group comparison
	Primary cohort with incomplete Model 3 covariates
	Female, %
	54.85 (SE 0.89)
	4963
	612
	168
	Group N=4963; available-case weighted estimate.

	D. Selection-group comparison
	Primary cohort with incomplete Model 3 covariates
	BMI, kg/m2
	28.73 (SE 0.16)
	4963
	612
	168
	Group N=4963; available-case weighted estimate.

	D. Selection-group comparison
	Primary cohort with incomplete Model 3 covariates
	Albuminuria, %
	9.68 (SE 0.51)
	4963
	612
	168
	Group N=4963; available-case weighted estimate.

	D. Selection-group comparison
	Primary cohort with incomplete Model 3 covariates
	Reduced eGFR, %
	4.23 (SE 0.31)
	4963
	612
	168
	Group N=4963; available-case weighted estimate.

	D. Selection-group comparison
	Primary cohort with incomplete Model 3 covariates
	Diabetes, %
	10.37 (SE 0.58)
	4963
	612
	168
	Group N=4963; available-case weighted estimate.

	D. Selection-group comparison
	Primary cohort with incomplete Model 3 covariates
	Ever smoking, %
	43.84 (SE 0.97)
	4928
	612
	168
	Group N=4963; available-case weighted estimate.

	D. Selection-group comparison
	Excluded for known baseline CVD
	Age, years
	64.39 (SE 0.30)
	5019
	2123
	870
	Group N=5019; available-case weighted estimate.

	D. Selection-group comparison
	Excluded for known baseline CVD
	Female, %
	45.77 (SE 0.98)
	5019
	2123
	870
	Group N=5019; available-case weighted estimate.

	D. Selection-group comparison
	Excluded for known baseline CVD
	BMI, kg/m2
	30.30 (SE 0.13)
	5019
	2123
	870
	Group N=5019; available-case weighted estimate.

	D. Selection-group comparison
	Excluded for known baseline CVD
	Albuminuria, %
	22.87 (SE 0.67)
	5019
	2123
	870
	Group N=5019; available-case weighted estimate.

	D. Selection-group comparison
	Excluded for known baseline CVD
	Reduced eGFR, %
	22.95 (SE 0.68)
	5019
	2123
	870
	Group N=5019; available-case weighted estimate.

	D. Selection-group comparison
	Excluded for known baseline CVD
	Diabetes, %
	31.44 (SE 0.82)
	5019
	2123
	870
	Group N=5019; available-case weighted estimate.

	D. Selection-group comparison
	Excluded for known baseline CVD
	Ever smoking, %
	61.49 (SE 0.97)
	5019
	2123
	870
	Group N=5019; available-case weighted estimate.

	D. Selection-group comparison
	Not classified because phenotype, mortality, or CVD status was incomplete
	Age, years
	48.63 (SE 0.45)
	7566
	2278
	757
	Group N=7566; available-case weighted estimate.

	D. Selection-group comparison
	Not classified because phenotype, mortality, or CVD status was incomplete
	Female, %
	54.72 (SE 1.00)
	7566
	2278
	757
	Group N=7566; available-case weighted estimate.

	D. Selection-group comparison
	Not classified because phenotype, mortality, or CVD status was incomplete
	BMI, kg/m2
	28.72 (SE 0.17)
	3815
	2278
	757
	Group N=7566; available-case weighted estimate.

	D. Selection-group comparison
	Not classified because phenotype, mortality, or CVD status was incomplete
	Albuminuria, %
	15.51 (SE 0.82)
	3499
	2278
	757
	Group N=7566; available-case weighted estimate.

	D. Selection-group comparison
	Not classified because phenotype, mortality, or CVD status was incomplete
	Reduced eGFR, %
	18.67 (SE 1.22)
	1500
	2278
	757
	Group N=7566; available-case weighted estimate.

	D. Selection-group comparison
	Not classified because phenotype, mortality, or CVD status was incomplete
	Diabetes, %
	13.85 (SE 0.63)
	7565
	2278
	757
	Group N=7566; available-case weighted estimate.

	D. Selection-group comparison
	Not classified because phenotype, mortality, or CVD status was incomplete
	Ever smoking, %
	45.55 (SE 0.98)
	7534
	2278
	757
	Group N=7566; available-case weighted estimate.

	E. Age support by phenotype
	No obesity; neither kidney abnormality
	Weighted age 5th/50th/95th percentiles, years
	22/42/72
	21158
	1851
	448
	Age 55-79: N=5597; all-cause events=1063; H/C events=243.

	E. Age support by phenotype
	No obesity; reduced eGFR only
	Weighted age 5th/50th/95th percentiles, years
	46/74/85
	804
	331
	106
	Age 55-79: N=447; all-cause events=128; H/C events=42.

	E. Age support by phenotype
	No obesity; albuminuria only
	Weighted age 5th/50th/95th percentiles, years
	21/50/80
	1818
	469
	141
	Age 55-79: N=746; all-cause events=250; H/C events=74.

	E. Age support by phenotype
	No obesity; both kidney abnormalities
	Weighted age 5th/50th/95th percentiles, years
	44/76/85
	366
	217
	59
	Age 55-79: N=174; all-cause events=82; H/C events=19.

	E. Age support by phenotype
	Obesity; neither kidney abnormality
	Weighted age 5th/50th/95th percentiles, years
	23/44/70
	11182
	804
	205
	Age 55-79: N=3223; all-cause events=514; H/C events=141.

	E. Age support by phenotype
	Obesity; reduced eGFR only
	Weighted age 5th/50th/95th percentiles, years
	49/70/80
	545
	155
	53
	Age 55-79: N=395; all-cause events=101; H/C events=29.

	E. Age support by phenotype
	Obesity; albuminuria only
	Weighted age 5th/50th/95th percentiles, years
	25/49/75
	1419
	252
	81
	Age 55-79: N=543; all-cause events=149; H/C events=49.

	E. Age support by phenotype
	Obesity; both kidney abnormalities
	Weighted age 5th/50th/95th percentiles, years
	32/66/80
	241
	101
	32
	Age 55-79: N=157; all-cause events=63; H/C events=16.

	F. Baseline-CVD completeness
	Primary Model 3 complete cases
	All five baseline-CVD items observed, %
	100
	37533
	4180
	1125
	Group N=37533. Strict completeness exactly reproduced the primary Model 3 cohort

	G. Zero follow-up by phenotype
	No obesity; neither kidney abnormality
	Participants with zero follow-up
	2
	23913
	NA
	NA
	Observed N is the phenotype total before excluding zero follow-up from person-time denominators.

	G. Zero follow-up by phenotype
	No obesity; reduced eGFR only
	Participants with zero follow-up
	0
	903
	NA
	NA
	Observed N is the phenotype total before excluding zero follow-up from person-time denominators.

	G. Zero follow-up by phenotype
	No obesity; albuminuria only
	Participants with zero follow-up
	0
	2084
	NA
	NA
	Observed N is the phenotype total before excluding zero follow-up from person-time denominators.

	G. Zero follow-up by phenotype
	No obesity; both kidney abnormalities
	Participants with zero follow-up
	2
	439
	NA
	NA
	Observed N is the phenotype total before excluding zero follow-up from person-time denominators.

	G. Zero follow-up by phenotype
	Obesity; neither kidney abnormality
	Participants with zero follow-up
	0
	12622
	NA
	NA
	Observed N is the phenotype total before excluding zero follow-up from person-time denominators.

	G. Zero follow-up by phenotype
	Obesity; reduced eGFR only
	Participants with zero follow-up
	0
	609
	NA
	NA
	Observed N is the phenotype total before excluding zero follow-up from person-time denominators.

	G. Zero follow-up by phenotype
	Obesity; albuminuria only
	Participants with zero follow-up
	0
	1635
	NA
	NA
	Observed N is the phenotype total before excluding zero follow-up from person-time denominators.

	G. Zero follow-up by phenotype
	Obesity; both kidney abnormalities
	Participants with zero follow-up
	0
	291
	NA
	NA
	Observed N is the phenotype total before excluding zero follow-up from person-time denominators.

	H. Strict baseline-CVD definition
	All five CVD items observed
	Participants retained
	37533
	37533
	4180
	NA
	Same participant and event counts as the primary Model 3 complete-case cohort; excluded versus that cohort: 0.


Notes: This table combines related audits. Group N and Observed N use different denominator definitions.
Supplementary Table S16. Comparison with Zhao et al.
	Dimension
	Zhao et al. (2025; PMID 40610898)
	Present study

	Data source
	NHANES 1999-2018 linked mortality
	NHANES 1999-2018 linked mortality

	Phenotype domains
	Type 2 diabetes, established CVD, composite CKD
	Adiposity, albuminuria, reduced eGFR

	Kidney definition
	eGFR <60 or UACR >=30 combined as CKD
	Single-visit UACR and eGFR abnormalities retained separately

	Baseline CVD
	Included as a phenotype domain
	Positive or unknown baseline CVD excluded primarily

	Main question
	Mortality across multimorbidity combinations
	Heterogeneous mortality risk of discordant kidney markers

	Main contribution
	Quantifies burden across clinical disease states
	Identifies albuminuria-only, reduced-eGFR-only, and joint CKM risk

	Events
	6521 all-cause and 2046 cardiovascular deaths
	4792 all-cause and 1293 heart or cerebrovascular deaths after baseline-CVD exclusion

	Prediction interpretation
	No direct disaggregated-marker comparison
	Eight phenotypes did not improve prediction consistently; heterogeneity is the main contribution


Notes: This comparison is conceptual. Zhao et al.: BMC Cardiovasc Disord. 2025;25:443. doi:10.1186/s12872-025-04910-6; PMID 40610898.
Supplementary Table S17. Analytical hierarchy.
	Analysis Tier
	Analyses
	Multiplicity Approach

	Primary
	Global association of eight phenotypes with all-cause mortality in fully adjusted Model 3
	One primary global association; design-based Wald test and effect estimates with 95% CIs

	Key secondary
	Heart or cerebrovascular mortality; within-model direct kidney-marker contrasts
	No multiplicity adjustment; interpreted by effect size, precision, and relation to the primary analysis

	Exploratory
	Interaction, age and other subgroup analyses, continuous-marker and UACR-severity analyses, sensitivity analyses, and prediction
	No multiplicity adjustment; hypothesis-generating only and not interpreted from isolated nominal P values


Notes: The analytical hierarchy was defined after completion of the analyses and was not prospectively registered.
Supplementary Table S18. Prediction and calibration summary.
	Panel
	Horizon (years)
	Split
	Model
	Eval N
	Events
	Outcome
	AUC
	Brier score
	Cal. intercept
	Cal. slope
	Calibration groups
	Predicted-risk range
	Observed-risk range

	All-cause prediction
	5
	pooled
	Model A: composite kidney abnormality
	25871
	1019
	All-cause mortality
	0.8598
	0.02345
	0.007862
	1.008
	NA
	NA
	NA

	All-cause prediction
	5
	pooled
	Model B: separate kidney markers
	25871
	1019
	All-cause mortality
	0.8623
	0.0233
	0.009757
	1.011
	NA
	NA
	NA

	All-cause prediction
	5
	pooled
	Model C: eight phenotypes
	25871
	1019
	All-cause mortality
	0.8623
	0.02328
	0.01022
	1.012
	NA
	NA
	NA

	All-cause prediction
	5
	Internal temporal split
	Model A: composite kidney abnormality
	8183
	297
	All-cause mortality
	0.8255
	0.02558
	0.1062
	0.8917
	NA
	NA
	NA

	All-cause prediction
	5
	Internal temporal split
	Model B: separate kidney markers
	8183
	297
	All-cause mortality
	0.8267
	0.02537
	0.1155
	0.905
	NA
	NA
	NA

	All-cause prediction
	5
	Internal temporal split
	Model C: eight phenotypes
	8183
	297
	All-cause mortality
	0.8268
	0.02536
	0.1162
	0.9036
	NA
	NA
	NA

	All-cause prediction
	10
	pooled
	Model A: composite kidney abnormality
	17688
	1742
	All-cause mortality
	0.8819
	0.04574
	0.02081
	1.027
	NA
	NA
	NA

	All-cause prediction
	10
	pooled
	Model B: separate kidney markers
	17688
	1742
	All-cause mortality
	0.8826
	0.04554
	0.02214
	1.031
	NA
	NA
	NA

	All-cause prediction
	10
	pooled
	Model C: eight phenotypes
	17688
	1742
	All-cause mortality
	0.8827
	0.0455
	0.02182
	1.031
	NA
	NA
	NA

	All-cause prediction
	10
	Internal temporal split
	Model A: composite kidney abnormality
	7664
	713
	All-cause mortality
	0.8865
	0.04534
	-0.1129
	1.032
	NA
	NA
	NA

	All-cause prediction
	10
	Internal temporal split
	Model B: separate kidney markers
	7664
	713
	All-cause mortality
	0.8869
	0.04505
	-0.1061
	1.039
	NA
	NA
	NA

	All-cause prediction
	10
	Internal temporal split
	Model C: eight phenotypes
	7664
	713
	All-cause mortality
	0.8869
	0.04517
	-0.1022
	1.037
	NA
	NA
	NA

	Heart/cerebrovascular prediction
	5
	pooled
	Model A: composite kidney abnormality
	25871
	NA
	Heart or cerebrovascular mortality
	0.9033
	0.006198
	0.008777
	1.01
	NA
	NA
	NA

	Heart/cerebrovascular prediction
	5
	pooled
	Model B: separate kidney markers
	25871
	NA
	Heart or cerebrovascular mortality
	0.9047
	0.006201
	0.01018
	1.014
	NA
	NA
	NA

	Heart/cerebrovascular prediction
	5
	pooled
	Model C: eight phenotypes
	25871
	NA
	Heart or cerebrovascular mortality
	0.9057
	0.006201
	0.01095
	1.014
	NA
	NA
	NA

	Heart/cerebrovascular prediction
	5
	Internal temporal split
	Model A: composite kidney abnormality
	8183
	NA
	Heart or cerebrovascular mortality
	0.876
	0.006704
	0.1348
	0.9011
	NA
	NA
	NA

	Heart/cerebrovascular prediction
	5
	Internal temporal split
	Model B: separate kidney markers
	8183
	NA
	Heart or cerebrovascular mortality
	0.8787
	0.006711
	0.138
	0.919
	NA
	NA
	NA

	Heart/cerebrovascular prediction
	5
	Internal temporal split
	Model C: eight phenotypes
	8183
	NA
	Heart or cerebrovascular mortality
	0.8593
	0.006716
	0.1435
	0.8456
	NA
	NA
	NA

	Heart/cerebrovascular prediction
	10
	pooled
	Model A: composite kidney abnormality
	17688
	NA
	Heart or cerebrovascular mortality
	0.9023
	0.01457
	0.02058
	1.032
	NA
	NA
	NA

	Heart/cerebrovascular prediction
	10
	pooled
	Model B: separate kidney markers
	17688
	NA
	Heart or cerebrovascular mortality
	0.9021
	0.01456
	0.02227
	1.037
	NA
	NA
	NA

	Heart/cerebrovascular prediction
	10
	pooled
	Model C: eight phenotypes
	17688
	NA
	Heart or cerebrovascular mortality
	0.903
	0.0145
	0.02246
	1.036
	NA
	NA
	NA

	Heart/cerebrovascular prediction
	10
	Internal temporal split
	Model A: composite kidney abnormality
	7664
	NA
	Heart or cerebrovascular mortality
	0.8952
	0.01526
	0.05203
	0.9909
	NA
	NA
	NA

	Heart/cerebrovascular prediction
	10
	Internal temporal split
	Model B: separate kidney markers
	7664
	NA
	Heart or cerebrovascular mortality
	0.8938
	0.0153
	0.06106
	0.9859
	NA
	NA
	NA

	Heart/cerebrovascular prediction
	10
	Internal temporal split
	Model C: eight phenotypes
	7664
	NA
	Heart or cerebrovascular mortality
	0.8972
	0.01528
	0.06052
	0.9819
	NA
	NA
	NA

	Five-year calibration summary
	5
	Internal temporal split
	Model A: composite kidney abnormality
	8183
	297
	All-cause mortality
	NA
	NA
	NA
	NA
	10
	0.00116-0.1944
	0.0004122-0.1969

	Five-year calibration summary
	5
	Internal temporal split
	Model B: separate kidney markers
	8183
	297
	All-cause mortality
	NA
	NA
	NA
	NA
	10
	0.001179-0.1927
	0.0004095-0.2062

	Five-year calibration summary
	5
	Internal temporal split
	Model C: eight phenotypes
	8183
	297
	All-cause mortality
	NA
	NA
	NA
	NA
	10
	0.001175-0.1929
	0.0004107-0.2059

	Five-year calibration summary
	5
	Internal temporal split
	Model A: composite kidney abnormality
	8183
	NA
	Heart or cerebrovascular mortality
	NA
	NA
	NA
	NA
	10
	0.0001412-0.05714
	0-0.05836

	Five-year calibration summary
	5
	Internal temporal split
	Model B: separate kidney markers
	8183
	NA
	Heart or cerebrovascular mortality
	NA
	NA
	NA
	NA
	10
	0.0001475-0.0564
	0-0.06187

	Five-year calibration summary
	5
	Internal temporal split
	Model C: eight phenotypes
	8183
	NA
	Heart or cerebrovascular mortality
	NA
	NA
	NA
	NA
	10
	0.0001205-0.05784
	0-0.05609


Notes: Metrics are conditional on the fitted models and do not constitute external validation.
Supplementary Table S19. Age top-code and common-age-cap sensitivity.
	Component
	Scenario
	Outcome
	Phenotype or transition
	Estimate or count
	N
	Events

	Scenario summary
	Primary Model 3
	All-cause and heart or cerebrovascular mortality
	Eligible N / events
	NA
	37533
	All-cause=4180; H/C=1125

	Scenario summary
	Exclude cycle-specific top-coded ages
	All-cause and heart or cerebrovascular mortality
	Eligible N / events
	NA
	36659
	All-cause=3747; H/C=983

	Scenario summary
	Recompute eGFR after capping age at 80 years
	All-cause and heart or cerebrovascular mortality
	Eligible N / events
	NA
	37533
	All-cause=4180; H/C=1125

	Direct contrast
	Exclude cycle-specific top-coded ages
	All-cause mortality
	No obesity: albuminuria only vs reduced eGFR only
	1.63 (1.33-2.00)
	36659
	3747

	Direct contrast
	Exclude cycle-specific top-coded ages
	All-cause mortality
	Obesity: albuminuria only vs reduced eGFR only
	1.68 (1.28-2.20)
	36659
	3747

	Direct contrast
	Exclude cycle-specific top-coded ages
	Heart or cerebrovascular mortality
	No obesity: albuminuria only vs reduced eGFR only
	1.46 (0.99-2.15)
	36659
	983

	Direct contrast
	Exclude cycle-specific top-coded ages
	Heart or cerebrovascular mortality
	Obesity: albuminuria only vs reduced eGFR only
	1.73 (1.09-2.75)
	36659
	983

	Direct contrast
	Recompute eGFR after capping age at 80 years
	All-cause mortality
	No obesity: albuminuria only vs reduced eGFR only
	1.48 (1.24-1.75)
	37533
	4180

	Direct contrast
	Recompute eGFR after capping age at 80 years
	All-cause mortality
	Obesity: albuminuria only vs reduced eGFR only
	1.68 (1.30-2.17)
	37533
	4180

	Direct contrast
	Recompute eGFR after capping age at 80 years
	Heart or cerebrovascular mortality
	No obesity: albuminuria only vs reduced eGFR only
	1.31 (0.94-1.82)
	37533
	1125

	Direct contrast
	Recompute eGFR after capping age at 80 years
	Heart or cerebrovascular mortality
	Obesity: albuminuria only vs reduced eGFR only
	1.71 (1.14-2.57)
	37533
	1125

	Top-coded age count
	Cycle-specific top-coded ages
	All-cause mortality
	No obesity; neither kidney abnormality
	NA
	355
	138

	Top-coded age count
	Cycle-specific top-coded ages
	All-cause mortality
	No obesity; reduced eGFR only
	NA
	203
	110

	Top-coded age count
	Cycle-specific top-coded ages
	All-cause mortality
	No obesity; albuminuria only
	NA
	141
	87

	Top-coded age count
	Cycle-specific top-coded ages
	All-cause mortality
	No obesity; both kidney abnormalities
	NA
	109
	79

	Top-coded age count
	Cycle-specific top-coded ages
	All-cause mortality
	Obesity; neither kidney abnormality
	NA
	108
	34

	Top-coded age count
	Cycle-specific top-coded ages
	All-cause mortality
	Obesity; reduced eGFR only
	NA
	60
	26

	Top-coded age count
	Cycle-specific top-coded ages
	All-cause mortality
	Obesity; albuminuria only
	NA
	37
	14

	Top-coded age count
	Cycle-specific top-coded ages
	All-cause mortality
	Obesity; both kidney abnormalities
	NA
	35
	21

	Age-cap reclassification
	Common age cap at 80 years
	All-cause mortality
	No obesity; reduced eGFR only -> No obesity; neither kidney abnormality
	NA
	13
	13

	Age-cap reclassification
	Common age cap at 80 years
	All-cause mortality
	No obesity; both kidney abnormalities -> No obesity; albuminuria only
	NA
	2
	2

	Age-cap reclassification
	Common age cap at 80 years
	All-cause mortality
	Obesity; reduced eGFR only -> Obesity; neither kidney abnormality
	NA
	3
	3

	Age-cap reclassification
	Common age cap at 80 years
	All-cause mortality
	Obesity; both kidney abnormalities -> Obesity; albuminuria only
	NA
	1
	1


Notes: The primary cohort included 1048 participants with cycle-specific top-coded ages. Excluding them reduced the Model 3 complete-case sample by 874 participants. Applying a common age cap of 80 years changed the binary phenotype of 19 participants.
Supplementary figures
Supplementary Figure S1. Sensitivity analysis forest plot.
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Supplementary Figure S2. Five-year internal temporal-split calibration.
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Supplementary Figure S3. Age support for discordant kidney-marker contrasts.
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Supplementary Figure S3. Age support for discordant kidney-marker contrasts
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The shaded band marks the sensitivity-analysis window applied to all four discordant-marker groups.
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