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Epidemiological detail

[bookmark: _Ref114062104]Table S1
Annual change in eGFR based on baseline eGFR and albuminuria, in patients with and without diabetes.
	
	With diabetes
	Without diabetes
	Source Annotations

	
	A1
	A2
	A3
	A1
	A2
	A3
	

	G12
	-0.8
	-2.2
	-4.6
	-0.1
	-1
	-3.1
	Grams et al.[18]/Supplementary Material/p6/Table 3 (eGFR slope)

	G3a
	-0.3
	-2.1
	-4.6
	-0.2
	-1.5
	-4.0
	

	G3b
	-0.3
	-1.5
	-4.5
	-0.2
	-1.4
	-3.2
	

	G4/5
	-0.1
	-1.1
	-3.6
	-0.2
	-1.2
	-2.8
	


In the absence of standard errors, the standard error was assumed to be equal to 25% of the eGFR decline value. 
[bookmark: _Ref114219589]
Table S2
Annual change in uACR, based on current uACR level
	uACR (mg/g)
	Annual uACR change (relative)
	Source Annotations

	0-30
	5%
	Weighted average of values in Coresh et al [19]. 

	30-299
	10%
	

	≥300
	6%
	


[bookmark: _Hlk189131719]uACR: Urine albuminuria creatinine ratio.  In the absence of standard errors, the standard error was assumed to be equal to 25% of the ACR increase value. 

[bookmark: _Ref114219638]Table S3
Cumulative incidence of heart failucoreshre at 5-years, based on eGFR and albuminuria categories
	
	With diabetes
	Without diabetes
	Source Annotations

	
	A1
	A2
	A3
	A1
	A2
	A3
	

	G12
	6% (2 - 12)
	10% (3 - 22)
	17% (7 - 29)
	1% (0 - 3)
	6% (2 - 14)
	14% (4 - 28)
	Grams et al.[18] /Supplementary Material/p8/Table 5

	G3a
	7% (4 - 11)
	13% (8 - 18)
	14% (9 - 21)
	2% (1 - 4)
	3% (1 - 7)
	11% (5 - 19)
	

	G3b
	7% (4 - 11)
	13% (9 - 18)
	19% (15 - 23)
	3% (2 - 6)
	13% (8 - 18)
	9% (5 - 14)
	

	G4/5
	24% (14 - 35)
	19% (12 - 28)
	24% (18 - 29)
	11% (5 - 19)
	9% (4 - 15)
	15% (9 - 22)
	



[bookmark: _Ref114219643]Table S4
Cumulative incidence of cardiovascular disease (MI and Stroke) at 5-years, based on eGFR and albuminuria categories 
	
	With diabetes
	Without diabetes
	Source Annotations

	
	A1
	A2
	A3
	A1
	A2
	A3
	

	G12
	6% (2 - 12)
	15% (6 - 28)
	31% (18 - 45)
	4% (2 - 7)
	8% (3 - 16)
	20% (8 - 36)
	Grams et al [18]. /Supplementary Material/p8/Table 5

	G3a
	14% (9 - 19)
	18% (13 - 25)
	30% (23 - 38)
	6% (4 - 9)
	10% (6 - 16)
	15% (8 - 23)
	

	G3b
	16% (11 - 22)
	22% (16 - 28)
	35% (30 - 40)
	10% (7 - 14)
	22% (16 - 29)
	14% (9 - 20)
	

	G4/5
	36% (24 - 47)
	31% (21 - 41)
	43% (36 - 49)
	19% (11 -28)
	14% (8 - 21)
	21% (14 - 29)
	



[bookmark: _Ref114219647]Table S5	
Cumulative incidence of end-stage renal disease at 5-years, based on eGFR and albuminuria categories
	
	With diabetes
	Without diabetes
	Source Annotations

	
	A1
	A2
	A3
	A1
	A2
	A3
	

	G12
	1% (0 - 5)
	8% (2 - 19)
	9% (3 - 20)
	1% (0 - 6)
	1% (0 - 7)
	6% (1 - 18)
	Grams et al [18]./Supplementary Material/p8/Table 5

	G3a
	2% (0 - 4)
	5% (2 - 10)
	26% (19 - 33)
	1% (0 - 2)
	4% (2 - 8)
	21% (13 - 30)
	

	G3b
	3% (1 - 6)
	13% (9 - 18)
	46% (41 - 52)
	2% (1 - 4)
	13% (8 - 18)
	34% (27 - 41)
	

	G4/5
	14% (7 - 24)
	38% (28 - 47)
	73% (67 - 78)
	13% (7 - 22)
	26% (19 - 35)
	65% (55 - 73)
	



(Note that the tabular risks / incidence of events from Tables S3-5 are ‘smoothed’ in version 4.0 of the model.  Details of the smoothing method are described below.)
Table S6
Proportions of CVD events which are MI and Stroke, and the proportion of ESRD events which are treated with dialysis (or supportive care) versus kidney transplant
	Type
	Proportion
	SE
	Source
	Source Annotation

	Proportion of CVD events – MI
	0.648
	0.02
	20
	Zelnick et al.[20] /p711/Table 1/Rows 8-11
211 cases of stroke, 389 cases of CHD. 64.8%=389/(211+389)

	Proportion of CVD events – Stroke 
	0.352
	N/A†
	20
	

	Proportion of ESRD treated with dialysis 
	0.71
	0.00
	21
	NIDDK [21]/Online ESRD Chapter 1/Figure 1.2
2018 data, 3854 of 131449 ESRD cases (29%) were preemptive transplant.

	Proportion of ESRD treated with transplant
	0.29
	N/A†
	21
	


†Standard error not reported, as the proportion remaining represents the remaining residual probability (i.e.,
Stroke proportion = 1 – proportion of MI events). 

[bookmark: _Ref114062108]Table S7
Probability of mortality following each first event within the model
	 Type
	Mean 
	SE
	Source
	Source Annotation

	Heart failure
	0.043
	0.004
	24
	Jones et al.[24] /p1308/Col 1/ln 31-32/and Figure S1. “The pooled survival rates at 1 month… respectively, were 95.7%...”

	Myocardial infarction 
	0.061
	0.006
	25
	Nauta et al.[25] /p578/Col 1/ln 25. 892 of 14,434 patients with CHD (6.1%) died within 30 days.

	Stroke
	0.100
	0.010
	26
	Koton et al.[26] /p266/Table 4/Row 3. Crude 30-day mortality rate.

	End-stage renal disease
	0.034
	0.003
	27
	Harrison et al.[27]/p93/Col 2/ln 27/and Figure 1 
3.4% 30-day mortality rate for historical control cases.



[bookmark: _Ref114221632]
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2
Resource Use / Cost Detail
In the cost component of the model, coefficients were derived from a meta-analysis conducted using Optum Data (2022). These coefficients were used to estimate healthcare costs corresponding to the 2022 price level. The estimated costs were subsequently inflated to 2023 values to reflect the most recent price level. For the submodels, cost inputs were based on the Optum Data 2022 estimates, which were similarly inflated to 2023 prices.

Table S8
Annual health state costs (USD2022), patients with CKD alone
	Stage 
	Cost Measure
	No Baseline T2D

	Baseline T2D

	Source

	
	
	 N 
	 Mean  
	 SD 
	 N 
	 Mean  
	 SD 
	

	 Year 1, Age <65 
	 
	 
	 
	 
	 
	 
	 

	 G3a 
	 All Cause Medical Costs 
	         7,360 
	       12,500 
	       28,416 
	         4,388 
	       14,067 
	       31,797 
	 
 
 
Optum 
 
 

	 
	 All Cause IP Medical Costs 
	         7,360 
	         4,248 
	       18,695 
	         4,388 
	         5,117 
	       20,648 
	

	 
	 All Cause OP Medical Costs 
	         7,360 
	         6,499 
	       14,180 
	         4,388 
	         6,764 
	       14,983 
	

	 
	 All Cause ER Medical Costs 
	         7,360 
	            830 
	         3,398 
	         4,388 
	         1,004 
	         6,351 
	

	 
	 All Cause Pharmacy Costs 
	         7,360 
	         7,829 
	       39,725 
	         4,388 
	       10,081 
	       26,036 
	

	 
	 All Cause Total Costs 
	         7,360 
	       20,329 
	       52,484 
	         4,388 
	       24,147 
	       44,029 
	

	 G3b 
	 All Cause Medical Costs 
	         2,058 
	       14,942 
	       34,060 
	         1,711 
	       16,471 
	       46,069 
	 
 
 
Optum 
 
 

	 
	 All Cause IP Medical Costs 
	         2,058 
	         5,978 
	       22,738 
	         1,711 
	         6,703 
	       27,762 
	

	 
	 All Cause OP Medical Costs 
	         2,058 
	         6,608 
	       13,962 
	         1,711 
	         7,372 
	       29,278 
	

	 
	 All Cause ER Medical Costs 
	         2,058 
	         1,256 
	       11,079 
	         1,711 
	            949 
	         3,528 
	

	 
	 All Cause Pharmacy Costs 
	         2,058 
	         7,568 
	       35,701 
	         1,711 
	         9,922 
	       33,486 
	

	 
	 All Cause Total Costs 
	         2,058 
	       22,511 
	       52,406 
	         1,711 
	       26,393 
	       60,449 
	

	 G4 
	 All Cause Medical Costs 
	            271 
	       18,456 
	       43,359 
	            291 
	       20,394 
	       39,598 
	 
 
 
Optum 
 
 

	 
	 All Cause IP Medical Costs 
	            271 
	         9,147 
	       27,809 
	            291 
	       10,239 
	       26,036 
	

	 
	 All Cause OP Medical Costs 
	            271 
	         7,393 
	       19,267 
	            291 
	         7,167 
	       16,669 
	

	 
	 All Cause ER Medical Costs 
	            271 
	            764 
	         2,830 
	            291 
	            990 
	         2,837 
	

	 
	 All Cause Pharmacy Costs 
	            271 
	       11,160 
	       41,810 
	            291 
	         9,853 
	       21,166 
	

	 
	 All Cause Total Costs 
	            271 
	       29,616 
	       69,679 
	            291 
	       30,248 
	       49,880 
	

	 ESRD 
	 All Cause Medical Costs 
	 n/a 
	       61,256 
	     143,911 
	 n/a 
	       47,440 
	       92,113 
	 
 
 
Optum
Nichols 2020 
 
 

	 
	 All Cause IP Medical Costs 
	 n/a 
	       30,358 
	       92,299 
	 n/a 
	       23,818 
	       60,565 
	

	 
	 All Cause OP Medical Costs 
	 n/a 
	       24,539 
	       63,947 
	 n/a 
	       16,671 
	       38,775 
	

	 
	 All Cause ER Medical Costs 
	 n/a 
	         2,537 
	         9,391 
	 n/a 
	         2,304 
	         6,600 
	

	 
	 All Cause Pharmacy Costs 
	 n/a 
	       37,040 
	     138,768 
	 n/a 
	       22,921 
	       49,236 
	

	 
	 All Cause Total Costs 
	 n/a 
	       98,296 
	     231,270 
	 n/a 
	       70,361 
	     116,030 
	

	 Year 1, Age ≥65 
	 
	 
	 
	 
	 
	 
	 

	 G3a 
	 All Cause Medical Costs 
	       19,517 
	       12,967 
	       28,795 
	       11,047 
	       12,765 
	       26,202 
	Optum 


	 
	 All Cause IP Medical Costs 
	       19,517 
	         4,990 
	       19,617 
	       11,047 
	         4,624 
	       17,436 
	

	 
	 All Cause OP Medical Costs 
	       19,517 
	         5,122 
	       11,652 
	       11,047 
	         5,184 
	       10,114 
	

	 
	 All Cause ER Medical Costs 
	       19,517 
	            751 
	         3,150 
	       11,047 
	            710 
	         2,468 
	

	 
	 All Cause Pharmacy Costs 
	       19,517 
	         5,061 
	       22,954 
	       11,047 
	         6,959 
	       20,032 
	

	 
	 All Cause Total Costs 
	       19,517 
	       18,028 
	       38,929 
	       11,047 
	       19,724 
	       35,140 
	

	 G3b 
	 All Cause Medical Costs 
	         9,505 
	       12,806 
	       27,836 
	         6,132 
	       13,115 
	       27,465 
	Optum 

	 
	 All Cause IP Medical Costs 
	         9,505 
	         5,135 
	       18,217 
	         6,132 
	         5,001 
	       18,175 
	

	 
	 All Cause OP Medical Costs 
	         9,505 
	         4,513 
	       10,705 
	         6,132 
	         4,957 
	       10,476 
	

	 
	 All Cause ER Medical Costs 
	         9,505 
	            757 
	         2,548 
	         6,132 
	            748 
	         2,725 
	

	 
	 All Cause Pharmacy Costs 
	         9,505 
	         5,193 
	       24,382 
	         6,132 
	         7,031 
	       21,822 
	

	 
	 All Cause Total Costs 
	         9,505 
	       17,998 
	       39,194 
	         6,132 
	       20,146 
	       37,519 
	

	 G4 
	 All Cause Medical Costs 
	         1,338 
	       14,249 
	       32,500 
	            926 
	       15,252 
	       33,344 
	Optum 

	 
	 All Cause IP Medical Costs 
	         1,338 
	         6,421 
	       23,389 
	            926 
	         7,133 
	       22,568 
	

	 
	 All Cause OP Medical Costs 
	         1,338 
	         3,950 
	         9,407 
	            926 
	         4,360 
	       10,073 
	

	 
	 All Cause ER Medical Costs 
	         1,338 
	            798 
	         2,356 
	            926 
	            642 
	         3,975 
	

	 
	 All Cause Pharmacy Costs 
	         1,338 
	         5,471 
	       24,642 
	            926 
	         7,334 
	       22,594 
	

	 
	 All Cause Total Costs 
	         1,338 
	       19,720 
	       42,406 
	            926 
	       22,586 
	       41,990 
	

	 ESRD 
	 All Cause Medical Costs 
	 n/a 
	       47,293 
	     107,868 
	 n/a 
	       35,479 
	       77,563 
	 
 
 
Optum
Nichols 2020 
 
 
 
 

	 
	 All Cause IP Medical Costs 
	 n/a 
	       21,311 
	       77,629 
	 n/a 
	       16,592 
	       52,496 
	

	 
	 All Cause OP Medical Costs 
	 n/a 
	       13,109 
	       31,222 
	 n/a 
	       10,143 
	       23,432 
	

	 
	 All Cause ER Medical Costs 
	 n/a 
	         2,647 
	         7,818 
	 n/a 
	         1,493 
	         9,246 
	

	 
	 All Cause Pharmacy Costs 
	 n/a 
	       18,158 
	       81,787 
	 n/a 
	       17,060 
	       52,556 
	

	 
	 All Cause Total Costs 
	 n/a 
	       65,450 
	     140,747 
	 n/a 
	       52,539 
	       97,675 
	

	 Year 2+, Age <65 
	 
	 
	 
	 
	 
	 
	 

	 G3a 
	 All Cause Medical Costs 
	         5,300 
	         9,228 
	       23,949 
	         3,120 
	         9,951 
	       20,163 
	Optum 


	 
	 All Cause IP Medical Costs 
	         5,300 
	         2,499 
	       15,670 
	         3,120 
	         2,345 
	       10,372 
	

	 
	 All Cause OP Medical Costs 
	         5,300 
	         5,280 
	       11,709 
	         3,120 
	         5,670 
	       12,559 
	

	 
	 All Cause ER Medical Costs 
	         5,300 
	            693 
	         2,859 
	         3,120 
	            935 
	         5,179 
	

	 
	 All Cause Pharmacy Costs 
	         5,300 
	         7,413 
	       35,683 
	         3,120 
	       10,093 
	       25,308 
	

	 
	 All Cause Total Costs 
	         5,300 
	       16,641 
	       45,706 
	         3,120 
	       20,044 
	       34,877 
	

	 G3b 
	 All Cause Medical Costs 
	         1,499 
	         9,760 
	       26,083 
	         1,180 
	       10,634 
	       28,704 
	Optum 

	 
	 All Cause IP Medical Costs 
	         1,499 
	         2,598 
	       10,853 
	         1,180 
	         2,945 
	       19,158 
	

	 
	 All Cause OP Medical Costs 
	         1,499 
	         5,432 
	       18,735 
	         1,180 
	         5,980 
	       17,335 
	

	 
	 All Cause ER Medical Costs 
	         1,499 
	            834 
	         2,889 
	         1,180 
	            683 
	         2,289 
	

	 
	 All Cause Pharmacy Costs 
	         1,499 
	         6,200 
	       18,663 
	         1,180 
	       10,056 
	       32,980 
	

	 
	 All Cause Total Costs 
	         1,499 
	       15,960 
	       33,645 
	         1,180 
	       20,690 
	       46,456 
	

	 G4 
	 All Cause Medical Costs 
	            198 
	       10,519 
	       22,731 
	            188 
	       10,374 
	       20,142 
	Optum 

	 
	 All Cause IP Medical Costs 
	            198 
	         4,281 
	       15,585 
	            188 
	         3,401 
	       13,011 
	

	 
	 All Cause OP Medical Costs 
	            198 
	         4,820 
	       10,336 
	            188 
	         5,187 
	         9,997 
	

	 
	 All Cause ER Medical Costs 
	            198 
	            685 
	         2,061 
	            188 
	            814 
	         3,309 
	

	 
	 All Cause Pharmacy Costs 
	            198 
	         6,259 
	       21,566 
	            188 
	         8,719 
	       16,226 
	

	 
	 All Cause Total Costs 
	            198 
	       16,778 
	       36,782 
	            188 
	       19,093 
	       28,148 
	

	 ESRD 
	 All Cause Medical Costs 
	 n/a 
	       34,912 
	       75,446 
	 n/a 
	       24,133 
	       46,853 
	 
 
 
Optum
Nichols 2020 
 
 
 
 

	 
	 All Cause IP Medical Costs 
	 n/a 
	       14,209 
	       51,726 
	 n/a 
	         7,911 
	       30,265 
	

	 
	 All Cause OP Medical Costs 
	 n/a 
	       15,996 
	       34,307 
	 n/a 
	       12,065 
	       23,255 
	

	 
	 All Cause ER Medical Costs 
	 n/a 
	         2,275 
	         6,842 
	 n/a 
	         1,893 
	         7,696 
	

	 
	 All Cause Pharmacy Costs 
	 n/a 
	       20,774 
	       71,577 
	 n/a 
	       20,281 
	       37,744 
	

	 
	 All Cause Total Costs 
	 n/a 
	       55,686 
	     122,081 
	 n/a 
	       44,414 
	       65,478 
	

	 Year 2+, Age ≥65 
	 
	 
	 
	 
	 
	 
	 

	 G3a 
	 All Cause Medical Costs 
	       14,963 
	         9,034 
	       20,664 
	         8,587 
	         9,605 
	       21,576 
	Optum 


	 
	 All Cause IP Medical Costs 
	       14,963 
	         2,559 
	       13,607 
	         8,587 
	         2,677 
	       14,019 
	

	 
	 All Cause OP Medical Costs 
	       14,963 
	         4,335 
	         9,114 
	         8,587 
	         4,583 
	         9,283 
	

	 
	 All Cause ER Medical Costs 
	       14,963 
	            655 
	         3,523 
	         8,587 
	            613 
	         2,297 
	

	 
	 All Cause Pharmacy Costs 
	       14,963 
	         4,860 
	       24,143 
	         8,587 
	         6,959 
	       21,439 
	

	 
	 All Cause Total Costs 
	       14,963 
	       13,894 
	       33,647 
	         8,587 
	       16,564 
	       32,358 
	

	 G3b 
	 All Cause Medical Costs 
	         7,472 
	         9,238 
	       20,937 
	         4,804 
	         9,622 
	       25,782 
	Optum 

	 
	 All Cause IP Medical Costs 
	         7,472 
	         2,778 
	       12,188 
	         4,804 
	         2,721 
	       13,476 
	

	 
	 All Cause OP Medical Costs 
	         7,472 
	         3,930 
	         8,468 
	         4,804 
	         4,074 
	         8,730 
	

	 
	 All Cause ER Medical Costs 
	         7,472 
	            634 
	         2,398 
	         4,804 
	            601 
	         2,088 
	

	 
	 All Cause Pharmacy Costs 
	         7,472 
	         4,707 
	       18,108 
	         4,804 
	         6,741 
	       23,241 
	

	 
	 All Cause Total Costs 
	         7,472 
	       13,945 
	       29,478 
	         4,804 
	       16,363 
	       36,227 
	

	 G4 
	 All Cause Medical Costs 
	         1,026 
	       10,571 
	       31,685 
	            716 
	       10,029 
	       25,175 
	Optum 

	 
	 All Cause IP Medical Costs 
	         1,026 
	         4,001 
	       22,691 
	            716 
	         3,601 
	       19,199 
	

	 
	 All Cause OP Medical Costs 
	         1,026 
	         3,475 
	       10,096 
	            716 
	         3,580 
	         7,765 
	

	 
	 All Cause ER Medical Costs 
	         1,026 
	            671 
	         2,851 
	            716 
	            487 
	         2,181 
	

	 
	 All Cause Pharmacy Costs 
	         1,026 
	         4,870 
	       19,053 
	            716 
	         7,215 
	       21,410 
	

	 
	 All Cause Total Costs 
	         1,026 
	       15,441 
	       38,938 
	            716 
	       17,243 
	       36,498 
	

	 ESRD 
	 All Cause Medical Costs 
	 n/a 
	       35,084 
	     105,164 
	 n/a 
	       23,328 
	       58,561 
	 
 
 
Optum
Nichols 2020 
 
 
 
 

	 
	 All Cause IP Medical Costs 
	 n/a 
	       13,278 
	       75,311 
	 n/a 
	         8,377 
	       44,659 
	

	 
	 All Cause OP Medical Costs 
	 n/a 
	       11,534 
	       33,510 
	 n/a 
	         8,327 
	       18,063 
	

	 
	 All Cause ER Medical Costs 
	 n/a 
	         2,228 
	         9,464 
	 n/a 
	         1,133 
	         5,074 
	

	 
	 All Cause Pharmacy Costs 
	 n/a 
	       16,164 
	       63,238 
	 n/a 
	       16,783 
	       49,802 
	

	 
	 All Cause Total Costs 
	 n/a 
	       51,248 
	     129,237 
	 n/a 
	       40,111 
	       84,900 
	


[bookmark: _Toc128428677]
Note that in version 4.0 of the model, costs for CKD alone in Table S8 were ‘smoothed’.  Details of the smoothing method are detailed below.


Table S9
Annual health state costs (USD2022), patients with MI as first event
	Stage 
	Cost Measure
	No Baseline T2D

	Baseline T2D

	Source

	
	
	 N 
	 Mean  
	 SD 
	 N 
	 Mean  
	 SD 
	

	 Year 1, Age <65 
	 
	 
	 
	 
	 
	 
	 

	 G3a 
	 All Cause Medical Costs 
	 185 
	 77,254 
	 82,952 
	 198 
	 76,788 
	 88,989 
	 
 
 
Optum 
 
 

	 
	 All Cause IP Medical Costs 
	 185 
	 55,999 
	 69,987 
	 198 
	 54,463 
	 70,899 
	

	 
	 All Cause OP Medical Costs 
	 185 
	 13,546 
	 22,330 
	 198 
	 13,443 
	 24,765 
	

	 
	 All Cause ER Medical Costs 
	 185 
	 2,719 
	 7,693 
	 198 
	 2,654 
	 7,032 
	

	 
	 All Cause Pharmacy Costs 
	 185 
	 15,135 
	 45,232 
	 198 
	 13,755 
	 20,136 
	

	 
	 All Cause Total Costs 
	 185 
	 92,389 
	 98,295 
	 198 
	 90,543 
	 93,813 
	

	 G3b 
	 All Cause Medical Costs 
	 88 
	 57,019 
	 57,276 
	 182 
	 89,628 
	 114,163 
	 
 
 
Optum 
 
 

	 
	 All Cause IP Medical Costs 
	 88 
	 43,273 
	 52,352 
	 182 
	 63,349 
	 94,952 
	

	 
	 All Cause OP Medical Costs 
	 88 
	 9,214 
	 15,634 
	 182 
	 13,492 
	 22,693 
	

	 
	 All Cause ER Medical Costs 
	 88 
	 1,680 
	 4,314 
	 182 
	 2,637 
	 6,163 
	

	 
	 All Cause Pharmacy Costs 
	 88 
	 11,562 
	 30,763 
	 182 
	 16,640 
	 36,703 
	

	 
	 All Cause Total Costs 
	 88 
	 68,581 
	 62,563 
	 182 
	 106,268 
	 124,992 
	

	 G4 
	 All Cause Medical Costs 
	 49 
	 88,052 
	 103,016 
	 108 
	 103,794 
	 133,981 
	 
 
 
Optum 
 
 

	 
	 All Cause IP Medical Costs 
	 49 
	 53,422 
	 68,854 
	 108 
	 66,403 
	 99,132 
	

	 
	 All Cause OP Medical Costs 
	 49 
	 12,669 
	 27,175 
	 108 
	 18,090 
	 32,856 
	

	 
	 All Cause ER Medical Costs 
	 49 
	 814 
	 2,469 
	 108 
	 2,561 
	 5,918 
	

	 
	 All Cause Pharmacy Costs 
	 49 
	 9,782 
	 24,646 
	 108 
	 14,341 
	 18,580 
	

	 
	 All Cause Total Costs 
	 49 
	 97,834 
	 116,894 
	 108 
	 118,135 
	 140,756 
	

	 ESRD 
	 All Cause Medical Costs 
	 n/a 
	 179,415 
	 209,905 
	 n/a 
	 198,266 
	 255,929 
	 
 
 
Optum
Nichols 2020 
 
 

	 
	 All Cause IP Medical Costs 
	 n/a 
	 108,853 
	 140,296 
	 n/a 
	 126,842 
	 189,361 
	

	 
	 All Cause OP Medical Costs 
	 n/a 
	 25,815 
	 55,372 
	 n/a 
	 34,555 
	 62,761 
	

	 
	 All Cause ER Medical Costs 
	 n/a 
	 1,658 
	 5,030 
	 n/a 
	 4,892 
	 11,304 
	

	 
	 All Cause Pharmacy Costs 
	 n/a 
	 19,931 
	 50,218 
	 n/a 
	 27,395 
	 35,492 
	

	 
	 All Cause Total Costs 
	 n/a 
	 199,346 
	 238,183 
	 n/a 
	 225,661 
	 268,871 
	

	 Year 1, Age ≥65 
	 
	
	
	
	
	
	

	 G3a 
	 All Cause Medical Costs 
	 1,281 
	 61,433 
	 81,258 
	 1,105 
	 67,654 
	 84,156 
	Optum 


	 
	 All Cause IP Medical Costs 
	 1,281 
	 43,254 
	 69,324 
	 1,105 
	 46,787 
	 68,025 
	

	 
	 All Cause OP Medical Costs 
	 1,281 
	 8,103 
	 16,034 
	 1,105 
	 9,517 
	 19,015 
	

	 
	 All Cause ER Medical Costs 
	 1,281 
	 1,889 
	 5,137 
	 1,105 
	 1,918 
	 4,655 
	

	 
	 All Cause Pharmacy Costs 
	 1,281 
	 8,859 
	 33,460 
	 1,105 
	 12,196 
	 54,712 
	

	 
	 All Cause Total Costs 
	 1,281 
	 70,292 
	 91,476 
	 1,105 
	 79,850 
	 105,007 
	

	 G3b 
	 All Cause Medical Costs 
	 1,004 
	 64,893 
	 95,223 
	 916 
	 68,791 
	 88,922 
	Optum 

	 
	 All Cause IP Medical Costs 
	 1,004 
	 46,298 
	 82,927 
	 916 
	 48,241 
	 73,600 
	

	 
	 All Cause OP Medical Costs 
	 1,004 
	 7,601 
	 15,082 
	 916 
	 8,750 
	 16,848 
	

	 
	 All Cause ER Medical Costs 
	 1,004 
	 1,550 
	 4,096 
	 916 
	 1,549 
	 3,790 
	

	 
	 All Cause Pharmacy Costs 
	 1,004 
	 8,884 
	 32,336 
	 916 
	 11,415 
	 35,826 
	

	 
	 All Cause Total Costs 
	 1,004 
	 73,777 
	 103,143 
	 916 
	 80,207 
	 100,474 
	

	 G4 
	 All Cause Medical Costs 
	 383 
	 69,932 
	 87,933 
	 464 
	 80,110 
	 103,499 
	Optum 

	 
	 All Cause IP Medical Costs 
	 383 
	 50,609 
	 73,681 
	 464 
	 51,496 
	 71,427 
	

	 
	 All Cause OP Medical Costs 
	 383 
	 8,110 
	 15,389 
	 464 
	 10,361 
	 20,700 
	

	 
	 All Cause ER Medical Costs 
	 383 
	 1,374 
	 3,606 
	 464 
	 1,717 
	 4,723 
	

	 
	 All Cause Pharmacy Costs 
	 383 
	 8,738 
	 24,769 
	 464 
	 10,950 
	 38,051 
	

	 
	 All Cause Total Costs 
	 383 
	 78,670 
	 94,862 
	 464 
	 91,060 
	 111,306 
	

	 ESRD 
	 All Cause Medical Costs 
	 n/a 
	 142,493 
	 179,171 
	 n/a 
	 153,026 
	 197,702 
	 
 
 
Optum
Nichols 2020 
 
 
 
 

	 
	 All Cause IP Medical Costs 
	 n/a 
	 103,120 
	 150,132 
	 n/a 
	 98,367 
	 136,438 
	

	 
	 All Cause OP Medical Costs 
	 n/a 
	 16,525 
	 31,357 
	 n/a 
	 19,792 
	 39,542 
	

	 
	 All Cause ER Medical Costs 
	 n/a 
	 2,801 
	 7,347 
	 n/a 
	 3,279 
	 9,023 
	

	 
	 All Cause Pharmacy Costs 
	 n/a 
	 17,805 
	 50,469 
	 n/a 
	 20,916 
	 72,684 
	

	 
	 All Cause Total Costs 
	 n/a 
	 160,298 
	 193,291 
	 n/a 
	 173,942 
	 212,615 
	

	 Year 2+, Age <65 
	 
	
	
	
	
	
	

	 G3a 
	 All Cause Medical Costs 
	 123 
	 21,162 
	 44,035 
	 130 
	 23,108 
	 51,372 
	Optum 


	 
	 All Cause IP Medical Costs 
	 123 
	 9,040 
	 31,682 
	 130 
	 9,419 
	 28,450 
	

	 
	 All Cause OP Medical Costs 
	 123 
	 6,917 
	 11,081 
	 130 
	 7,456 
	 12,347 
	

	 
	 All Cause ER Medical Costs 
	 123 
	 1,545 
	 4,227 
	 130 
	 2,211 
	 4,559 
	

	 
	 All Cause Pharmacy Costs 
	 123 
	 10,105 
	 27,800 
	 130 
	 14,701 
	 27,421 
	

	 
	 All Cause Total Costs 
	 123 
	 31,267 
	 58,362 
	 130 
	 37,810 
	 58,813 
	

	 G3b 
	 All Cause Medical Costs 
	 57 
	 22,735 
	 35,455 
	 129 
	 59,657 
	 126,187 
	Optum 

	 
	 All Cause IP Medical Costs 
	 57 
	 7,464 
	 14,962 
	 129 
	 28,403 
	 66,828 
	

	 
	 All Cause OP Medical Costs 
	 57 
	 9,052 
	 16,353 
	 129 
	 9,803 
	 17,046 
	

	 
	 All Cause ER Medical Costs 
	 57 
	 2,376 
	 10,668 
	 129 
	 2,955 
	 7,372 
	

	 
	 All Cause Pharmacy Costs 
	 57 
	 13,334 
	 39,373 
	 129 
	 10,414 
	 16,919 
	

	 
	 All Cause Total Costs 
	 57 
	 36,069 
	 52,287 
	 129 
	 70,071 
	 129,896 
	

	 G4 
	 All Cause Medical Costs 
	 34 
	 35,242 
	 88,302 
	 74 
	 85,231 
	 155,254 
	Optum 

	 
	 All Cause IP Medical Costs 
	 34 
	 6,541 
	 17,758 
	 74 
	 42,219 
	 101,272 
	

	 
	 All Cause OP Medical Costs 
	 34 
	 5,005 
	 7,837 
	 74 
	 14,074 
	 22,857 
	

	 
	 All Cause ER Medical Costs 
	 34 
	 1,038 
	 3,138 
	 74 
	 1,539 
	 3,645 
	

	 
	 All Cause Pharmacy Costs 
	 34 
	 7,653 
	 16,411 
	 74 
	 20,632 
	 37,163 
	

	 
	 All Cause Total Costs 
	 34 
	 42,894 
	 102,454 
	 74 
	 105,862 
	 163,789 
	

	 ESRD 
	 All Cause Medical Costs 
	 n/a 
	 71,808 
	 179,923 
	 n/a 
	 162,807 
	 296,565 
	 
 
 
Optum
Nichols 2020 
 
 
 
 

	 
	 All Cause IP Medical Costs 
	 n/a 
	 13,327 
	 36,184 
	 n/a 
	 80,646 
	 193,449 
	

	 
	 All Cause OP Medical Costs 
	 n/a 
	 10,199 
	 15,969 
	 n/a 
	 26,883 
	 43,661 
	

	 
	 All Cause ER Medical Costs 
	 n/a 
	 2,115 
	 6,394 
	 n/a 
	 2,939 
	 6,963 
	

	 
	 All Cause Pharmacy Costs 
	 n/a 
	 15,593 
	 33,439 
	 n/a 
	 39,411 
	 70,989 
	

	 
	 All Cause Total Costs 
	 n/a 
	 87,401 
	 208,759 
	 n/a 
	 202,218 
	 312,869 
	

	 Year 2+, Age ≥65 
	 
	
	
	
	
	
	

	 G3a 
	 All Cause Medical Costs 
	 871 
	 21,389 
	 43,699 
	 773 
	 26,743 
	 50,254 
	Optum 


	 
	 All Cause IP Medical Costs 
	 871 
	 9,380 
	 30,282 
	 773 
	 12,659 
	 35,284 
	

	 
	 All Cause OP Medical Costs 
	 871 
	 5,998 
	 12,005 
	 773 
	 7,137 
	 12,732 
	

	 
	 All Cause ER Medical Costs 
	 871 
	 1,395 
	 3,660 
	 773 
	 1,561 
	 4,246 
	

	 
	 All Cause Pharmacy Costs 
	 871 
	 6,394 
	 17,994 
	 773 
	 9,245 
	 24,746 
	

	 
	 All Cause Total Costs 
	 871 
	 27,783 
	 48,985 
	 773 
	 35,988 
	 59,899 
	

	 G3b 
	 All Cause Medical Costs 
	 686 
	 25,330 
	 47,492 
	 656 
	 27,054 
	 55,157 
	Optum 

	 
	 All Cause IP Medical Costs 
	 686 
	 11,759 
	 31,825 
	 656 
	 13,464 
	 42,172 
	

	 
	 All Cause OP Medical Costs 
	 686 
	 5,730 
	 15,606 
	 656 
	 6,198 
	 12,047 
	

	 
	 All Cause ER Medical Costs 
	 686 
	 1,391 
	 3,387 
	 656 
	 1,287 
	 3,462 
	

	 
	 All Cause Pharmacy Costs 
	 686 
	 8,201 
	 31,064 
	 656 
	 12,272 
	 47,768 
	

	 
	 All Cause Total Costs 
	 686 
	 33,531 
	 59,122 
	 656 
	 39,326 
	 77,352 
	

	 G4 
	 All Cause Medical Costs 
	 258 
	 31,665 
	 72,561 
	 309 
	 43,543 
	 85,336 
	Optum 

	 
	 All Cause IP Medical Costs 
	 258 
	 14,660 
	 56,244 
	 309 
	 20,116 
	 48,041 
	

	 
	 All Cause OP Medical Costs 
	 258 
	 7,752 
	 14,186 
	 309 
	 7,625 
	 15,859 
	

	 
	 All Cause ER Medical Costs 
	 258 
	 1,243 
	 3,105 
	 309 
	 1,670 
	 3,655 
	

	 
	 All Cause Pharmacy Costs 
	 258 
	 9,738 
	 41,793 
	 309 
	 12,611 
	 43,410 
	

	 
	 All Cause Total Costs 
	 258 
	 41,403 
	 90,111 
	 309 
	 56,154 
	 97,254 
	

	 ESRD 
	 All Cause Medical Costs 
	 n/a 
	 64,521 
	 147,850 
	 n/a 
	 83,175 
	 163,009 
	 
 
 
Optum
Nichols 2020 
 
 
 
 

	 
	 All Cause IP Medical Costs 
	 n/a 
	 29,872 
	 114,603 
	 n/a 
	 38,426 
	 91,767 
	

	 
	 All Cause OP Medical Costs 
	 n/a 
	 15,795 
	 28,905 
	 n/a 
	 14,565 
	 30,294 
	

	 
	 All Cause ER Medical Costs 
	 n/a 
	 2,532 
	 6,327 
	 n/a 
	 3,190 
	 6,983 
	

	 
	 All Cause Pharmacy Costs 
	 n/a 
	 19,842 
	 85,157 
	 n/a 
	 24,089 
	 82,922 
	

	 
	 All Cause Total Costs 
	 n/a 
	 84,363 
	 183,609 
	 n/a 
	 107,265 
	 185,774 
	






Table S10
Annual health state costs (USD2022), patients with stroke as first event
	Stage 
	Cost Measure
	No Baseline T2D

	Baseline T2D

	Source

	
	
	 N 
	 Mean  
	 SD 
	 N 
	 Mean  
	 SD 
	

	 Year 1, Age <65 
	 
	 
	 
	 
	 
	 
	 

	 G3a 
	 All Cause Medical Costs 
	 147 
	 62,969 
	 81,900 
	 149 
	 67,436 
	 82,211 
	 
 
 
Optum 
 
 

	 
	 All Cause IP Medical Costs 
	 147 
	 46,673 
	 76,009 
	 149 
	 50,215 
	 67,865 
	

	 
	 All Cause OP Medical Costs 
	 147 
	 11,676 
	 20,694 
	 149 
	 9,729 
	 18,048 
	

	 
	 All Cause ER Medical Costs 
	 147 
	 1,629 
	 4,418 
	 149 
	 2,459 
	 5,765 
	

	 
	 All Cause Pharmacy Costs 
	 147 
	 11,417 
	 33,036 
	 149 
	 13,255 
	 20,790 
	

	 
	 All Cause Total Costs 
	 147 
	 74,386 
	 90,028 
	 149 
	 80,691 
	 85,694 
	

	 G3b 
	 All Cause Medical Costs 
	 45 
	 52,706 
	 56,725 
	 96 
	 88,209 
	 113,328 
	 
 
 
Optum 
 
 

	 
	 All Cause IP Medical Costs 
	 45 
	 39,381 
	 52,029 
	 96 
	 67,397 
	 96,145 
	

	 
	 All Cause OP Medical Costs 
	 45 
	 8,818 
	 11,390 
	 96 
	 7,286 
	 9,809 
	

	 
	 All Cause ER Medical Costs 
	 45 
	 1,688 
	 3,849 
	 96 
	 2,355 
	 5,001 
	

	 
	 All Cause Pharmacy Costs 
	 45 
	 9,730 
	 24,646 
	 96 
	 11,457 
	 18,057 
	

	 
	 All Cause Total Costs 
	 45 
	 62,436 
	 65,854 
	 96 
	 99,665 
	 114,223 
	

	 G4 
	 All Cause Medical Costs 
	 40 
	 145,958 
	 198,127 
	 67 
	 100,592 
	 123,552 
	 
 
 
Optum 
 
 

	 
	 All Cause IP Medical Costs 
	 40 
	 100,671 
	 156,972 
	 67 
	 65,047 
	 90,736 
	

	 
	 All Cause OP Medical Costs 
	 40 
	 20,292 
	 61,742 
	 67 
	 8,579 
	 11,558 
	

	 
	 All Cause ER Medical Costs 
	 40 
	 2,425 
	 9,552 
	 67 
	 3,140 
	 6,415 
	

	 
	 All Cause Pharmacy Costs 
	 40 
	 10,396 
	 16,347 
	 67 
	 16,305 
	 36,749 
	

	 
	 All Cause Total Costs 
	 40 
	 156,355 
	 203,782 
	 67 
	 116,896 
	 130,406 
	

	 ESRD 
	 All Cause Medical Costs 
	 n/a 
	 297,404 
	 403,702 
	 n/a 
	 192,150 
	 236,008 
	 
 
 
Optum
Nichols 2020 
 
 

	 
	 All Cause IP Medical Costs 
	 n/a 
	 205,126 
	 319,845 
	 n/a 
	 124,252 
	 173,324 
	

	 
	 All Cause OP Medical Costs 
	 n/a 
	 41,347 
	 125,805 
	 n/a 
	 16,388 
	 22,078 
	

	 
	 All Cause ER Medical Costs 
	 n/a 
	 4,940 
	 19,462 
	 n/a 
	 5,998 
	 12,253 
	

	 
	 All Cause Pharmacy Costs 
	 n/a 
	 21,183 
	 33,309 
	 n/a 
	 31,145 
	 70,198 
	

	 
	 All Cause Total Costs 
	 n/a 
	 318,587 
	 415,225 
	 n/a 
	 223,295 
	 249,101 
	

	 Year 1, Age ≥65 
	 
	
	
	
	
	
	

	 G3a 
	 All Cause Medical Costs 
	 1,285 
	 61,088 
	 88,479 
	 892 
	 64,877 
	 75,266 
	Optum 


	 
	 All Cause IP Medical Costs 
	 1,285 
	 40,086 
	 71,319 
	 892 
	 43,006 
	 59,935 
	

	 
	 All Cause OP Medical Costs 
	 1,285 
	 6,998 
	 11,962 
	 892 
	 7,709 
	 14,149 
	

	 
	 All Cause ER Medical Costs 
	 1,285 
	 1,867 
	 4,757 
	 892 
	 1,854 
	 4,378 
	

	 
	 All Cause Pharmacy Costs 
	 1,285 
	 7,533 
	 20,608 
	 892 
	 12,137 
	 57,983 
	

	 
	 All Cause Total Costs 
	 1,285 
	 68,621 
	 92,223 
	 892 
	 77,014 
	 99,927 
	

	 G3b 
	 All Cause Medical Costs 
	 760 
	 57,836 
	 82,279 
	 687 
	 57,972 
	 73,687 
	Optum 

	 
	 All Cause IP Medical Costs 
	 760 
	 38,955 
	 67,305 
	 687 
	 38,119 
	 56,141 
	

	 
	 All Cause OP Medical Costs 
	 760 
	 6,675 
	 14,013 
	 687 
	 7,268 
	 15,192 
	

	 
	 All Cause ER Medical Costs 
	 760 
	 1,799 
	 4,631 
	 687 
	 2,102 
	 5,099 
	

	 
	 All Cause Pharmacy Costs 
	 760 
	 6,967 
	 20,175 
	 687 
	 10,051 
	 28,371 
	

	 
	 All Cause Total Costs 
	 760 
	 64,803 
	 87,293 
	 687 
	 68,023 
	 85,630 
	

	 G4 
	 All Cause Medical Costs 
	 205 
	 70,306 
	 87,934 
	 281 
	 82,534 
	 127,595 
	Optum 

	 
	 All Cause IP Medical Costs 
	 205 
	 48,139 
	 70,453 
	 281 
	 55,470 
	 111,685 
	

	 
	 All Cause OP Medical Costs 
	 205 
	 7,485 
	 19,607 
	 281 
	 8,775 
	 16,972 
	

	 
	 All Cause ER Medical Costs 
	 205 
	 2,309 
	 4,479 
	 281 
	 1,912 
	 3,928 
	

	 
	 All Cause Pharmacy Costs 
	 205 
	 7,490 
	 20,323 
	 281 
	 9,844 
	 20,648 
	

	 
	 All Cause Total Costs 
	 205 
	 77,796 
	 93,479 
	 281 
	 92,379 
	 131,737 
	

	 ESRD 
	 All Cause Medical Costs 
	 n/a 
	 143,255 
	 179,173 
	 n/a 
	 157,657 
	 243,732 
	 
 
 
Optum
Nichols 2020 
 
 
 
 

	 
	 All Cause IP Medical Costs 
	 n/a 
	 98,088 
	 143,555 
	 n/a 
	 105,958 
	 213,340 
	

	 
	 All Cause OP Medical Costs 
	 n/a 
	 15,250 
	 39,951 
	 n/a 
	 16,761 
	 32,420 
	

	 
	 All Cause ER Medical Costs 
	 n/a 
	 4,704 
	 9,127 
	 n/a 
	 3,652 
	 7,504 
	

	 
	 All Cause Pharmacy Costs 
	 n/a 
	 15,261 
	 41,410 
	 n/a 
	 18,804 
	 39,442 
	

	 
	 All Cause Total Costs 
	 n/a 
	 158,516 
	 190,471 
	 n/a 
	 176,461 
	 251,642 
	

	 Year 2+, Age <65 
	 
	
	
	
	
	
	

	 G3a 
	 All Cause Medical Costs 
	 96 
	 21,132 
	 43,343 
	 98 
	 43,736 
	 90,453 
	Optum 


	 
	 All Cause IP Medical Costs 
	 96 
	 11,225 
	 35,254 
	 98 
	 21,426 
	 51,608 
	

	 
	 All Cause OP Medical Costs 
	 96 
	 6,831 
	 13,557 
	 98 
	 10,692 
	 35,540 
	

	 
	 All Cause ER Medical Costs 
	 96 
	 1,461 
	 4,179 
	 98 
	 2,542 
	 6,609 
	

	 
	 All Cause Pharmacy Costs 
	 96 
	 6,408 
	 16,671 
	 98 
	 15,251 
	 50,280 
	

	 
	 All Cause Total Costs 
	 96 
	 27,541 
	 47,295 
	 98 
	 58,986 
	 111,477 
	

	 G3b 
	 All Cause Medical Costs 
	 26 
	 22,438 
	 32,234 
	 70 
	 47,444 
	 79,330 
	Optum 

	 
	 All Cause IP Medical Costs 
	 26 
	 12,864 
	 29,399 
	 70 
	 29,303 
	 63,301 
	

	 
	 All Cause OP Medical Costs 
	 26 
	 5,129 
	 8,748 
	 70 
	 6,989 
	 7,887 
	

	 
	 All Cause ER Medical Costs 
	 26 
	 2,233 
	 5,826 
	 70 
	 2,369 
	 5,322 
	

	 
	 All Cause Pharmacy Costs 
	 26 
	 7,894 
	 12,919 
	 70 
	 11,182 
	 18,420 
	

	 
	 All Cause Total Costs 
	 26 
	 30,332 
	 35,974 
	 70 
	 58,626 
	 81,672 
	

	 G4 
	 All Cause Medical Costs 
	 26 
	 56,695 
	 102,830 
	 46 
	 57,913 
	 89,360 
	Optum 

	 
	 All Cause IP Medical Costs 
	 26 
	 36,392 
	 82,393 
	 46 
	 27,335 
	 69,250 
	

	 
	 All Cause OP Medical Costs 
	 26 
	 10,244 
	 12,046 
	 46 
	 12,367 
	 18,347 
	

	 
	 All Cause ER Medical Costs 
	 26 
	 4,373 
	 18,736 
	 46 
	 4,362 
	 8,269 
	

	 
	 All Cause Pharmacy Costs 
	 26 
	 11,733 
	 16,438 
	 46 
	 12,389 
	 13,656 
	

	 
	 All Cause Total Costs 
	 26 
	 68,428 
	 111,229 
	 46 
	 70,302 
	 93,032 
	

	 ESRD 
	 All Cause Medical Costs 
	 n/a 
	 115,522 
	 209,526 
	 n/a 
	 110,625 
	 170,695 
	 
 
 
Optum
Nichols 2020 
 
 
 
 

	 
	 All Cause IP Medical Costs 
	 n/a 
	 74,152 
	 167,883 
	 n/a 
	 52,216 
	 132,280 
	

	 
	 All Cause OP Medical Costs 
	 n/a 
	 20,874 
	 24,544 
	 n/a 
	 23,623 
	 35,046 
	

	 
	 All Cause ER Medical Costs 
	 n/a 
	 8,911 
	 38,177 
	 n/a 
	 8,333 
	 15,796 
	

	 
	 All Cause Pharmacy Costs 
	 n/a 
	 23,907 
	 33,495 
	 n/a 
	 23,665 
	 26,086 
	

	 
	 All Cause Total Costs 
	 n/a 
	 139,429 
	 226,639 
	 n/a 
	 134,290 
	 177,709 
	

	 Year 2+, Age ≥65 
	 
	
	
	
	
	
	

	 G3a 
	 All Cause Medical Costs 
	 891 
	 22,367 
	 49,800 
	 611 
	 24,922 
	 54,094 
	Optum 


	 
	 All Cause IP Medical Costs 
	 891 
	 9,607 
	 27,497 
	 611 
	 12,374 
	 44,088 
	

	 
	 All Cause OP Medical Costs 
	 891 
	 5,492 
	 12,661 
	 611 
	 5,961 
	 11,777 
	

	 
	 All Cause ER Medical Costs 
	 891 
	 1,471 
	 4,047 
	 611 
	 1,525 
	 5,367 
	

	 
	 All Cause Pharmacy Costs 
	 891 
	 7,286 
	 25,801 
	 611 
	 9,036 
	 20,990 
	

	 
	 All Cause Total Costs 
	 891 
	 29,653 
	 58,060 
	 611 
	 33,958 
	 61,467 
	

	 G3b 
	 All Cause Medical Costs 
	 542 
	 23,413 
	 45,459 
	 480 
	 24,053 
	 43,944 
	Optum 

	 
	 All Cause IP Medical Costs 
	 542 
	 10,456 
	 31,741 
	 480 
	 10,438 
	 26,984 
	

	 
	 All Cause OP Medical Costs 
	 542 
	 5,850 
	 18,997 
	 480 
	 5,418 
	 10,981 
	

	 
	 All Cause ER Medical Costs 
	 542 
	 1,454 
	 3,575 
	 480 
	 1,536 
	 3,935 
	

	 
	 All Cause Pharmacy Costs 
	 542 
	 6,520 
	 19,688 
	 480 
	 12,448 
	 63,652 
	

	 
	 All Cause Total Costs 
	 542 
	 29,933 
	 51,374 
	 480 
	 36,501 
	 83,461 
	

	 G4 
	 All Cause Medical Costs 
	 149 
	 47,759 
	 108,002 
	 192 
	 35,022 
	 59,391 
	Optum 

	 
	 All Cause IP Medical Costs 
	 149 
	 22,199 
	 59,764 
	 192 
	 13,265 
	 28,917 
	

	 
	 All Cause OP Medical Costs 
	 149 
	 13,196 
	 73,150 
	 192 
	 6,354 
	 11,546 
	

	 
	 All Cause ER Medical Costs 
	 149 
	 1,635 
	 4,416 
	 192 
	 1,566 
	 3,467 
	

	 
	 All Cause Pharmacy Costs 
	 149 
	 6,893 
	 14,160 
	 192 
	 9,135 
	 16,395 
	

	 
	 All Cause Total Costs 
	 149 
	 54,652 
	 110,542 
	 192 
	 44,157 
	 64,570 
	

	 ESRD 
	 All Cause Medical Costs 
	 n/a 
	 97,313 
	 220,064 
	 n/a 
	 66,899 
	 113,448 
	 
 
 
Optum
Nichols 2020 
 
 
 
 

	 
	 All Cause IP Medical Costs 
	 n/a 
	 45,233 
	 121,775 
	 n/a 
	 25,339 
	 55,237 
	

	 
	 All Cause OP Medical Costs 
	 n/a 
	 26,889 
	 149,050 
	 n/a 
	 12,137 
	 22,055 
	

	 
	 All Cause ER Medical Costs 
	 n/a 
	 3,331 
	 8,998 
	 n/a 
	 2,992 
	 6,623 
	

	 
	 All Cause Pharmacy Costs 
	 n/a 
	 14,046 
	 28,852 
	 n/a 
	 17,449 
	 31,318 
	

	 
	 All Cause Total Costs 
	 n/a 
	 111,359 
	 225,239 
	 n/a 
	 84,348 
	 123,341 
	




Table S11
Annual health state costs (USD2022), patients with HF as first event
	Stage 
	Cost Measure
	No Baseline T2D

	Baseline T2D

	Source

	
	
	 N 
	 Mean  
	 SD 
	 N 
	 Mean  
	 SD 
	

	 Year 1, Age <65 
	 
	 
	 
	 
	 
	 
	 

	 G3a 
	 All Cause Medical Costs 
	 256 
	 84,291 
	 115,125 
	 334 
	 80,033 
	 103,283 
	 
 
 
Optum 
 
 

	 
	 All Cause IP Medical Costs 
	 256 
	 60,608 
	 94,345 
	 334 
	 55,820 
	 84,029 
	

	 
	 All Cause OP Medical Costs 
	 256 
	 14,306 
	 26,171 
	 334 
	 13,949 
	 26,172 
	

	 
	 All Cause ER Medical Costs 
	 256 
	 2,638 
	 11,919 
	 334 
	 2,599 
	 6,904 
	

	 
	 All Cause Pharmacy Costs 
	 256 
	 12,438 
	 30,838 
	 334 
	 18,706 
	 37,564 
	

	 
	 All Cause Total Costs 
	 256 
	 96,729 
	 124,848 
	 334 
	 98,739 
	 114,581 
	

	 G3b 
	 All Cause Medical Costs 
	 160 
	 72,400 
	 101,231 
	 307 
	 85,371 
	 120,704 
	 
 
 
Optum 
 
 

	 
	 All Cause IP Medical Costs 
	 160 
	 53,485 
	 88,657 
	 307 
	 59,330 
	 97,947 
	

	 
	 All Cause OP Medical Costs 
	 160 
	 12,102 
	 23,397 
	 307 
	 14,460 
	 27,189 
	

	 
	 All Cause ER Medical Costs 
	 160 
	 2,743 
	 8,085 
	 307 
	 2,514 
	 7,730 
	

	 
	 All Cause Pharmacy Costs 
	 160 
	 12,705 
	 35,922 
	 307 
	 16,344 
	 33,608 
	

	 
	 All Cause Total Costs 
	 160 
	 85,105 
	 114,427 
	 307 
	 101,715 
	 127,601 
	

	 G4 
	 All Cause Medical Costs 
	 100 
	 123,821 
	 152,563 
	 221 
	 106,389 
	 140,656 
	 
 
 
Optum 
 
 

	 
	 All Cause IP Medical Costs 
	 100 
	 87,131 
	 126,170 
	 221 
	 68,082 
	 112,206 
	

	 
	 All Cause OP Medical Costs 
	 100 
	 14,364 
	 27,868 
	 221 
	 17,101 
	 31,402 
	

	 
	 All Cause ER Medical Costs 
	 100 
	 1,733 
	 5,500 
	 221 
	 2,576 
	 5,675 
	

	 
	 All Cause Pharmacy Costs 
	 100 
	 14,920 
	 37,260 
	 221 
	 14,442 
	 24,713 
	

	 
	 All Cause Total Costs 
	 100 
	 138,741 
	 163,179 
	 221 
	 120,830 
	 147,894 
	

	 ESRD 
	 All Cause Medical Costs 
	 n/a 
	 237,849 
	 293,060 
	 n/a 
	 194,356 
	 256,958 
	 
 
 
Optum
Nichols 2020 
 
 

	 
	 All Cause IP Medical Costs 
	 n/a 
	 167,371 
	 242,362 
	 n/a 
	 124,376 
	 204,983 
	

	 
	 All Cause OP Medical Costs 
	 n/a 
	 27,593 
	 53,531 
	 n/a 
	 31,242 
	 57,367 
	

	 
	 All Cause ER Medical Costs 
	 n/a 
	 3,329 
	 10,565 
	 n/a 
	 4,707 
	 10,367 
	

	 
	 All Cause Pharmacy Costs 
	 n/a 
	 28,660 
	 71,574 
	 n/a 
	 26,383 
	 45,146 
	

	 
	 All Cause Total Costs 
	 n/a 
	 266,509 
	 313,451 
	 n/a 
	 220,739 
	 270,180 
	

	 Year 1, Age ≥65 
	
	
	
	
	
	
	

	 G3a 
	 All Cause Medical Costs 
	 2,258 
	 66,068 
	 105,313 
	 1,748 
	 67,467 
	 81,433 
	Optum 


	 
	 All Cause IP Medical Costs 
	 2,258 
	 45,265 
	 91,962 
	 1,748 
	 45,261 
	 66,773 
	

	 
	 All Cause OP Medical Costs 
	 2,258 
	 8,834 
	 19,088 
	 1,748 
	 9,451 
	 18,535 
	

	 
	 All Cause ER Medical Costs 
	 2,258 
	 1,773 
	 4,865 
	 1,748 
	 1,912 
	 4,874 
	

	 
	 All Cause Pharmacy Costs 
	 2,258 
	 9,280 
	 32,003 
	 1,748 
	 11,411 
	 44,568 
	

	 
	 All Cause Total Costs 
	 2,258 
	 75,348 
	 113,175 
	 1,748 
	 78,878 
	 97,598 
	

	 G3b 
	 All Cause Medical Costs 
	 2,051 
	 62,789 
	 86,911 
	 1,763 
	 63,696 
	 85,338 
	Optum 

	 
	 All Cause IP Medical Costs 
	 2,051 
	 43,385 
	 73,007 
	 1,763 
	 43,499 
	 69,120 
	

	 
	 All Cause OP Medical Costs 
	 2,051 
	 7,302 
	 14,768 
	 1,763 
	 8,137 
	 16,323 
	

	 
	 All Cause ER Medical Costs 
	 2,051 
	 1,585 
	 4,517 
	 1,763 
	 1,720 
	 6,329 
	

	 
	 All Cause Pharmacy Costs 
	 2,051 
	 8,758 
	 31,124 
	 1,763 
	 11,019 
	 31,709 
	

	 
	 All Cause Total Costs 
	 2,051 
	 71,548 
	 94,523 
	 1,763 
	 74,714 
	 93,065 
	

	 G4 
	 All Cause Medical Costs 
	 873 
	 64,910 
	 82,151 
	 981 
	 73,261 
	 99,558 
	Optum 

	 
	 All Cause IP Medical Costs 
	 873 
	 44,160 
	 66,344 
	 981 
	 48,049 
	 74,842 
	

	 
	 All Cause OP Medical Costs 
	 873 
	 7,836 
	 15,535 
	 981 
	 8,995 
	 18,782 
	

	 
	 All Cause ER Medical Costs 
	 873 
	 1,517 
	 3,755 
	 981 
	 1,474 
	 3,626 
	

	 
	 All Cause Pharmacy Costs 
	 873 
	 8,849 
	 30,405 
	 981 
	 12,457 
	 57,536 
	

	 
	 All Cause Total Costs 
	 873 
	 73,760 
	 90,301 
	 981 
	 85,718 
	 118,026 
	

	 ESRD 
	 All Cause Medical Costs 
	 n/a 
	 124,687 
	 157,805 
	 n/a 
	 133,837 
	 181,878 
	 
 
 
Optum
Nichols 2020 
 
 
 
 

	 
	 All Cause IP Medical Costs 
	 n/a 
	 84,828 
	 127,441 
	 n/a 
	 87,779 
	 136,725 
	

	 
	 All Cause OP Medical Costs 
	 n/a 
	 15,051 
	 29,842 
	 n/a 
	 16,432 
	 34,311 
	

	 
	 All Cause ER Medical Costs 
	 n/a 
	 2,914 
	 7,213 
	 n/a 
	 2,693 
	 6,624 
	

	 
	 All Cause Pharmacy Costs 
	 n/a 
	 16,999 
	 58,406 
	 n/a 
	 22,757 
	 105,109 
	

	 
	 All Cause Total Costs 
	 n/a 
	 141,686 
	 173,459 
	 n/a 
	 156,594 
	 215,616 
	

	 Year 2+, Age <65 
	
	
	
	
	
	
	

	 G3a 
	 All Cause Medical Costs 
	 166 
	 27,829 
	 51,739 
	 208 
	 32,594 
	 60,651 
	Optum 


	 
	 All Cause IP Medical Costs 
	 166 
	 15,057 
	 41,894 
	 208 
	 16,875 
	 42,486 
	

	 
	 All Cause OP Medical Costs 
	 166 
	 8,520 
	 17,045 
	 208 
	 8,944 
	 16,256 
	

	 
	 All Cause ER Medical Costs 
	 166 
	 1,555 
	 3,858 
	 208 
	 2,196 
	 5,570 
	

	 
	 All Cause Pharmacy Costs 
	 166 
	 10,781 
	 35,944 
	 208 
	 17,504 
	 33,736 
	

	 
	 All Cause Total Costs 
	 166 
	 38,610 
	 69,405 
	 208 
	 50,098 
	 71,697 
	

	 G3b 
	 All Cause Medical Costs 
	 98 
	 21,878 
	 30,167 
	 207 
	 44,374 
	 68,604 
	Optum 

	 
	 All Cause IP Medical Costs 
	 98 
	 8,364 
	 17,231 
	 207 
	 21,084 
	 48,861 
	

	 
	 All Cause OP Medical Costs 
	 98 
	 7,601 
	 14,613 
	 207 
	 10,734 
	 17,708 
	

	 
	 All Cause ER Medical Costs 
	 98 
	 3,211 
	 11,692 
	 207 
	 2,056 
	 5,358 
	

	 
	 All Cause Pharmacy Costs 
	 98 
	 18,605 
	 49,005 
	 207 
	 18,585 
	 42,200 
	

	 
	 All Cause Total Costs 
	 98 
	 40,483 
	 61,908 
	 207 
	 62,960 
	 85,775 
	

	 G4 
	 All Cause Medical Costs 
	 73 
	 77,896 
	 117,558 
	 151 
	 90,004 
	 183,492 
	Optum 

	 
	 All Cause IP Medical Costs 
	 73 
	 40,654 
	 80,948 
	 151 
	 32,611 
	 87,427 
	

	 
	 All Cause OP Medical Costs 
	 73 
	 12,976 
	 27,055 
	 151 
	 23,359 
	 89,356 
	

	 
	 All Cause ER Medical Costs 
	 73 
	 2,645 
	 6,092 
	 151 
	 2,452 
	 6,002 
	

	 
	 All Cause Pharmacy Costs 
	 73 
	 11,291 
	 19,263 
	 151 
	 17,974 
	 35,754 
	

	 
	 All Cause Total Costs 
	 73 
	 89,187 
	 122,822 
	 151 
	 107,978 
	 193,661 
	

	 ESRD 
	 All Cause Medical Costs 
	 n/a 
	 149,630 
	 225,817 
	 n/a 
	 164,424 
	 335,211 
	 
 
 
Optum
Nichols 2020 
 
 
 
 

	 
	 All Cause IP Medical Costs 
	 n/a 
	 78,092 
	 155,494 
	 n/a 
	 59,576 
	 159,716 
	

	 
	 All Cause OP Medical Costs 
	 n/a 
	 24,925 
	 51,971 
	 n/a 
	 42,674 
	 163,240 
	

	 
	 All Cause ER Medical Costs 
	 n/a 
	 5,080 
	 11,701 
	 n/a 
	 4,480 
	 10,965 
	

	 
	 All Cause Pharmacy Costs 
	 n/a 
	 21,689 
	 37,003 
	 n/a 
	 32,836 
	 65,317 
	

	 
	 All Cause Total Costs 
	 n/a 
	 171,319 
	 235,929 
	 n/a 
	 197,260 
	 353,789 
	

	 Year 2+, Age ≥65 
	
	
	
	
	
	
	

	 G3a 
	 All Cause Medical Costs 
	 1,494 
	 24,119 
	 44,561 
	 1,174 
	 29,765 
	 52,174 
	Optum 


	 
	 All Cause IP Medical Costs 
	 1,494 
	 10,775 
	 29,050 
	 1,174 
	 14,497 
	 38,570 
	

	 
	 All Cause OP Medical Costs 
	 1,494 
	 6,008 
	 11,931 
	 1,174 
	 6,669 
	 12,412 
	

	 
	 All Cause ER Medical Costs 
	 1,494 
	 1,495 
	 4,105 
	 1,174 
	 1,641 
	 4,205 
	

	 
	 All Cause Pharmacy Costs 
	 1,494 
	 8,183 
	 26,423 
	 1,174 
	 10,535 
	 35,395 
	

	 
	 All Cause Total Costs 
	 1,494 
	 32,302 
	 54,165 
	 1,174 
	 40,300 
	 65,590 
	

	 G3b 
	 All Cause Medical Costs 
	 1,327 
	 26,372 
	 51,018 
	 1,199 
	 28,723 
	 52,529 
	Optum 

	 
	 All Cause IP Medical Costs 
	 1,327 
	 12,856 
	 38,430 
	 1,199 
	 14,544 
	 40,179 
	

	 
	 All Cause OP Medical Costs 
	 1,327 
	 5,713 
	 14,972 
	 1,199 
	 6,312 
	 11,018 
	

	 
	 All Cause ER Medical Costs 
	 1,327 
	 1,326 
	 3,193 
	 1,199 
	 1,512 
	 3,753 
	

	 
	 All Cause Pharmacy Costs 
	 1,327 
	 7,339 
	 25,666 
	 1,199 
	 9,718 
	 25,562 
	

	 
	 All Cause Total Costs 
	 1,327 
	 33,711 
	 58,753 
	 1,199 
	 38,442 
	 60,756 
	

	 G4 
	 All Cause Medical Costs 
	 580 
	 34,962 
	 71,466 
	 665 
	 39,510 
	 76,189 
	Optum 

	 
	 All Cause IP Medical Costs 
	 580 
	 16,329 
	 48,781 
	 665 
	 17,631 
	 44,676 
	

	 
	 All Cause OP Medical Costs 
	 580 
	 6,818 
	 14,229 
	 665 
	 8,104 
	 20,755 
	

	 
	 All Cause ER Medical Costs 
	 580 
	 1,655 
	 4,320 
	 665 
	 1,432 
	 4,280 
	

	 
	 All Cause Pharmacy Costs 
	 580 
	 9,618 
	 37,804 
	 665 
	 12,446 
	 40,688 
	

	 
	 All Cause Total Costs 
	 580 
	 44,580 
	 85,782 
	 665 
	 51,956 
	 90,450 
	

	 ESRD 
	 All Cause Medical Costs 
	 n/a 
	 67,158 
	 137,280 
	 n/a 
	 72,179 
	 139,185 
	 
 
 
Optum
Nichols 2020 
 
 
 
 

	 
	 All Cause IP Medical Costs 
	 n/a 
	 31,367 
	 93,705 
	 n/a 
	 32,210 
	 81,616 
	

	 
	 All Cause OP Medical Costs 
	 n/a 
	 13,097 
	 27,333 
	 n/a 
	 14,804 
	 37,916 
	

	 
	 All Cause ER Medical Costs 
	 n/a 
	 3,179 
	 8,298 
	 n/a 
	 2,615 
	 7,819 
	

	 
	 All Cause Pharmacy Costs 
	 n/a 
	 18,475 
	 72,618 
	 n/a 
	 22,737 
	 74,331 
	

	 
	 All Cause Total Costs 
	 n/a 
	 85,633 
	 164,779 
	 n/a 
	 94,917 
	 165,238 
	





[bookmark: _Ref114221635]Table S12 
Health state utility values, by KDIGO categories for eGFR and albuminuria 
	
	A1, HSU (SE)
	A2, Mean (SE)
	A3, Mean (SE)
	Source 

	CKD Stage 1
	0.850
	0.077
	0.850
	0.077
	0.802
	0.079
	Cooper et al.[31]/p7/Table 4.
Weighted average of high-income countries
Bagust et al.[33] /p7/Table 3/ Simple TTO model
Additional disutility of 0.048 applied to patients with proteinuria

	CKD Stage 2
	0.850
	0.077
	0.850
	0.077
	0.802
	0.079
	

	CKD Stage 3a
	0.800
	0.078
	0.800
	0.078
	0.752
	0.08
	

	CKD Stage 3b
	0.800
	0.081
	0.800
	0.081
	0.752
	0.083
	

	CKD Stage 4
	0.715
	0.096
	0.715
	0.096
	0.667
	0.099
	

	CKD Stage 5
	0.678
	0.15
	0.678
	0.15
	0.630
	0.152
	


HSU – health state utility, SE – standard error


[bookmark: _Ref115724202][bookmark: _Toc128428679]Sub-model parameters
[bookmark: _Toc128428680]Survival
Long-term survival following an initial non-fatal event was derived from a study of a pooled longitudinal cohort of U.S. adults [40]. This analysis involved conducting logistic regression to predict annual risk of all-cause mortality, moderated by eGFR, age, and other covariates. Logistic risk functions from this analysis were used to predict all-cause mortality in each of the sub-models. These risk functions were recalibrated for each sub-model, to replicate observed all-cause mortality for patients living with HF, MI, stroke, dialysis, and kidney transplantation in a range of published studies [21,24,25,26,59] The resulting survival curves for each of the sub-models are shown inFigure S. 

Table S13
Logistic regression analysis of all-cause mortality in U.S. population
	Variable
	Coefficient
	Standard 
Error
	Source
	Source Annotations

	Age
	[bookmark: RANGE!D9]0.098531
	0.003522
	40
	Bryant et al [40]. Supplemental Material/p27/Table 1
Risk of Non-CVD Death

	eGFR
	[bookmark: RANGE!D10]-0.00465
	0.00090044
	
	

	BMI
	[bookmark: RANGE!D11]-0.098386
	0.012052
	
	

	BMI^2
	[bookmark: RANGE!D12]0.001229
	0.000180
	
	

	Smoke Current
	0.688286
	0.057008
	
	

	Smoke_CPD
	0.01887
	0.00234357
	
	

	Diabetes
	[bookmark: RANGE!D16]0.366239
	0.366239
	
	

	White
	0.349628
	0.037822
	
	

	Age*White
	[bookmark: RANGE!D18]-0.012114
	0.002542
	
	

	Age*BMI^2
	[bookmark: RANGE!D19]0.000011
	0.000004
	
	

	Age*Diabetes
	[bookmark: RANGE!D20]-0.010181
	0.002889
	
	


[bookmark: _Ref115605535]Figure S1
Survival following each of the first non-fatal events, for patients of 60 years of age, with an eGFR of 55 when event occurs
[image: A graph of different colored lines
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[bookmark: _Toc128428681]
Costs
[bookmark: _Ref115609377]Cost data were obtained from the Optum Market Clarity database that contains EHR-linked claims data (Tables S8-S11). This database captures the continuum of care for more than 102 million patients from integrated delivery networks and ambulatory facilities from geographically diverse regions across the US. We tabulated costs measured from a documented CKD diagnosis after physiologic evidence of disease (eGFR <60 mL/min/1.73 m2 measured a minimum of 90 days apart) until the censor date (minimum date of all-cause death, end of the study period, or end of last encounter captured in Optum). Costs were estimated separately for each of the relevant clinical events – HF; MI; stroke; and ESRD – and for those not experiencing one of those events. Costs were disaggregated into first year of follow up (to reflect the management of the acute events) and second year of follow-up (to reflect maintenance over time). Costs were also disaggregated by patient age (<65 years, ≥65 years) to account for price differences due to differential types of health insurance, KDIGO category, and diabetes status. As data were limited for patients with ESRD, we applied multiplicative factors from a prior study to Stage 4 CKD costs to derive costs for patients with ESRD and a cardiovascular comorbidity. Acute costs associated with cardiovascular mortality and costs of ESRD, disaggregated by dialysis and transplant, were derived from published literature (Table S14) [28, 29, 30].

Table S14
First year healthcare costs
	Type
	Mean cost ($2023)
	SE
	Source
	Source Annotation

	Acute (first 30 days)

	MI
	$40,790
	$2,040
	29
	Ward et al.[29] /p179/Table 3
Values of $31,482, $18,835, and $16,950 inflated 2012 to 2023

	Stroke
	$24,404
	$1,220
	29
	

	Heart Failure
	$21,962
	$1,098
	29
	

	Acute (first 4-months)

	Dialysis
	$92,027
	$7,034
	30
	Betts and Song [30]. /pS373/Table 2
Values of $87,538 and $124,271 inflated 2020 to 2023

	Transplant
	$130,644
	$38,952
	30
	

	Subsequent (following 8 months)

	Dialysis
	$52,115
	$7,034
	30
	Betts and Song [30]. /pS373/Table 2 Values of $49,573 and $7,079 inflated 2020 to 2023

	Transplant
	$7,442
	$1,495
	30
	


*Differ according to eGFR (see Table 12)
[bookmark: _Toc128428682]Utility
As with the costs and resource use associated with each of the sub-models, the mean utility following each event is only applied to those who were alive in each year of the sub-model. Health state utility after HF, MI, or stroke event were a combination of underlying utility (Table S9) and events-specific acute and chronic disutility values. The disutility associated with HF, MI, and stroke events (i.e., first 3 months after event) were derived from a systematic review that informed input parameters for patients prior to their incident complication (Table 16) [31] Subsequent disutility values associated with these events were derived from an analysis of the 2011-2016 Medical Expenditure Panel Survey (Table S17) [32]. Health state utility values for ESRD-related complications (i.e., dialysis and transplantation) were derived from the systematic review which informed baseline utility values (Table S18) [31].

Table S16
Acute (first 3 months following incident event) disutility for cardiovascular disease sub-model states 
	Type
	Disutility
	SE
	Source
	Source Annotation

	Heart Failure
	0.105
	0.023
	31
	Cooper et al.[31] /p9/Table 6.
Calculated as complement of health state utility times 13 divided by a year of full health (e.g., HSU for heart failure = 0.58. Disutility = 13*(1-0.58)/52 = 0.105

	MI
	0.120
	0.028
	31
	

	Stroke
	0.200
	0.043
	31
	


[bookmark: _Ref115628582]


Table S17
Subsequent (after acute phase) disutility for cardiovascular disease sub-model states
	Type
	Disutility
	SE
	Source
	Source Annotation

	Heart Failure
	0.073
	0.010
	32
	Morey et al.[32] /p458/line17-21/and Supplement Table 2.

	MI
	0.043
	0.004
	32
	

	Stroke
	0.081
	0.008
	32
	



Table S18
Health state utility (HSU) for ESRD acute (4-month) and chronic (subsequent) ESRD disease states
	Type
	Disutility
	SE
	Source
	Source Annotation

	Dialysis, acute
	0.695
	0.015
	31
	Cooper et al.[31] /p7/Table 4.
Weighted average of high-income countries/

	Dialysis, chronic
	0.627
	0.032
	31
	

	Transplant, acute
	0.778
	0.229
	31
	

	Transplant, chronic
	0.820
	0.020
	31
	


[bookmark: _Toc128428683][bookmark: _Ref128477330]
Sub-model payoff estimation approach 
Each of the sub-models combines the survival curves with mean annual costs and utilities in each of the model cycles. This calculates a cost and utility payoff for each of the five events and pathways that are captured by the five sub-models. 

Since the estimated survival of those entering each of the sub-models depends on their characteristics (i.e., including their age and their eGFR at which the event occurs), cost and utility payoffs differ depending on the cycle in which each of these events occur in the core model. The model cost and utility payoffs for each of the five sub-models are estimated for 16 age groups (18–24, 25–29, 30–34, 35–39, 40–44, 45–49, 50–54, 55–59, 60–64, 65–69, 70–74, 75–79, 80–84, 85–89, 90–94, 95–99 years), and for 6 CKD stages (1, 2, 3a, 3b, 4, and 5). The mid-points for age, and eGFR values, are used when estimating the payoffs. The complete table for payoffs is provided in the Appendix. As an example, Table 16 shows the cost and utility payoff values for those in the 70-74 years of age, and in CDK stage 4 (i.e., eGFR of 15-29 ml/min/1.73 m2).

Table S19
Cost and utility payoffs estimated by sub-models for each first event, for those aged 70-74 years of age and in CKD stage 4 (eGFR 15-29 ml/min/1.73 m2)
	First event
	Cost
	Cumulative Utility

	Heart failure
	$160,676
	2.14

	MI
	$452,977
	5.51

	Stroke
	$400,962
	4.27

	Dialysis
	$837,062
	3.21

	Transplant
	$244,698
	4.43



Cost and utility payoffs estimated from the sub-models are applied into the core model in the cycle in which the event occurs. The payoffs are therefore included in the estimated costs and effects. 

When each of the events occur, they are applied as payoffs and discounted when they occur (i.e., using a 3% discount rate, an event in the second core model cycle would be discounted by 5.7%). As the costs and utilities applied to the second cycle are from the sub-model which considers the costs and utilities that may incur over many years following the first clinical event, the sub-models use a discount rate from the point at which the event occurs. Discounting in the core model alone would not be sufficient. This ‘double discounting’ approach means that the model can correctly represent the time preferences by discounting all costs and outcomes incurred in the model appropriately. 
Intervention impacts
Additional parameters for intervention impacts are provided in the table below followed by the detail of how the intervention impacts are implemented in the model.

Table S20. 
Treatment parameters
	Parameter 
	Value 
	SE
	Source

	Statin therapy
	 
	 
	 

	RR MI
	0.75
	0.124
	https://pubmed.ncbi.nlm.nih.gov/16214597/

	RR Stroke
	0.82
	0.019
	https://pubmed.ncbi.nlm.nih.gov/16214597/

	RR HF
	0.92
	0.035
	https://pubmed.ncbi.nlm.nih.gov/31350612/

	Risk, moderate AE
	0.003
	0.0003
	https://pubmed.ncbi.nlm.nih.gov/34763772/

	Risk, severe AE
	0.00006
	0.000006
	https://pubmed.ncbi.nlm.nih.gov/34763772/

	Cost, moderate AE ($)
	       195 
	19 
	https://pubmed.ncbi.nlm.nih.gov/34763772/

	Cost, severe AE ($)
	       7,702 
	    770 
	https://pubmed.ncbi.nlm.nih.gov/34763772/

	Disutility, moderate AE
	-0.0005
	0.0001
	https://pubmed.ncbi.nlm.nih.gov/33855861/

	Disutility, severe AE
	-0.00769
	0.00077
	https://pubmed.ncbi.nlm.nih.gov/33855861/

	Risk, statin-induced diabetes
	0.0470
	0.0047
	https://pubmed.ncbi.nlm.nih.gov/24623264/ 

	Cost ($), statin-induced diabetes
	10,938 
	 1,094 
	https://pubmed.ncbi.nlm.nih.gov/29567642/

	Disutility, statin-induced diabetes
	-0.03510
	-0.00351
	https://pubmed.ncbi.nlm.nih.gov/33855861/

	Price ($), statin therapy (annual)
	72,1 
	 14,4 
	MEPS (www.meps.ahrq.gov)

	BP medication
	 
	 
	 

	RR MI, additional BP medication
	0.83
	0.026
	https://pubmed.ncbi.nlm.nih.gov/26724178/
https://pubmed.ncbi.nlm.nih.gov/12829555/

	RR Stroke, additional BP medication
	0.73
	0.023
	https://pubmed.ncbi.nlm.nih.gov/26724178/
https://pubmed.ncbi.nlm.nih.gov/12829555/


	RR HF, additional BP medication
	0.72
	0.028
	https://pubmed.ncbi.nlm.nih.gov/26724178/
https://pubmed.ncbi.nlm.nih.gov/12829555/


	Risk, moderate AE
	0.0166
	0.0072
	https://pubmed.ncbi.nlm.nih.gov/33855861/

	Risk, severe AE
	0.0105
	0.0072
	https://pubmed.ncbi.nlm.nih.gov/33855861/

	Cost, moderate AE ($)
	              121
	12
	https://pubmed.ncbi.nlm.nih.gov/33855861/

	Cost, severe AE ($)
	       162
	16 
	https://pubmed.ncbi.nlm.nih.gov/33855861/

	Disutility, moderate AE
	-0.0005
	0.0001
	https://pubmed.ncbi.nlm.nih.gov/33855861/

	Disutility, severe AE
	-0.0077
	0.0008
	https://pubmed.ncbi.nlm.nih.gov/33855861/

	Price, additional BP medication (annual)
	54,6
	10,92
	MEPS (www.meps.ahrq.gov)

	SGLT2 inhibitor therapy
	 
	 
	 

	RR MI
	0.84
	0.05
	https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10690412/

	RR Stroke
	0.84
	0.05
	https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10690412/

	RR HF
	0.65
	0.04
	https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10690412/

	eGFR effect (increase versus usual care)
	1.35
	0.4
	 https://pubmed.ncbi.nlm.nih.gov/37217461/

	Price, SGLT2i therapy (annual)
	3263
	653
	MEPS (www.meps.ahrq.gov)




Cardiovascular disease treatments
Each CVD treatment reduces risk of CVD events and carries annual costs. A proportion of the cohort is assumed to already be receiving each of these treatments at entry (see below). 

Statin therapy 
The 2012 KDIGO guideline [4] recommends that “all people with CKD be considered at increased risk for cardiovascular disease”, and statin therapy for lipid-lowering is strongly recommended for patients with elevated CVD risk [60]. Further, the 2013 KDIGO Clinical Practice Guideline for Lipid Management in CKD recommends statins (or statins plus ezetimibe) for all patients aged ≥50 years with CKD [48].

[bookmark: _Hlk164770692]Statin therapy is implemented in the model by applying a relative risk (RR) per additional statin user [61]. The benefit of statin therapy is moderated by the fact that a proportion of the modelled cohort are already taking statins at baseline. Based on utilization in CRIC, 63% of the cohort were assumed to be statin-treated at baseline [62].  Model users may select a target level of statin treatment in the cohort, to estimate the economic impact of increasing statin uptake.

Risk reduction for newly-treated statin-users for HF, MI, and stroke, were 0.92, 0.75, and 0.82, respectively, derived from published meta-analyses (RRs for MI and stroke: 0.77 and 0.83 per mmol/L raised to power of 1.09 – the average mmol/L reduction with statin [35, 36]). Statin therapy is assumed to cost $72,1 per year [Memo "Prices for CKD Care Model_Feb17"].
 
Statin therapy is well-tolerated by most patients, but some patients may experience muscle pain or statin-induced diabetes. In the model, patients can experience ‘moderate’ and ‘serious’ adverse events attributable to statin therapy. Moderate adverse events refer to myalgia and myopathy treated in an outpatient setting. Serious adverse events refer to rhabdomyolysis, or direct traumatic muscle injury. It was assumed that 4.7% of statin-treated patients would experience moderate adverse events while 0.006% would experience serious adverse event [63]. The costs associated with moderate and severe adverse events were $195 and $7,702, respectively [64]. These events also led to 0.01 and 0.02 reductions in health state utility value [40]. In addition, 0.5% of persistent statin users (with no baseline diabetes) experience statin-induced diabetes in the model, increasing annual costs by $10,938 [65,66] and leading to a 0.035 reduction in health state utility value [40].

Antihypertensive therapy
The 2021 KDIGO Clinical Practice Guideline for the Management of Blood Pressure (BP) in CKD recommends that all adults with high BP (i.e., systolic blood pressure [SBP] >140 mmHg or diastolic BP >90 mmHg) should be treated to a target of SBP <120 mmHg [67]. It often requires more than one class of BP-reducing medication (e.g., angiotensin-converting enzyme inhibitor, angiotensin receptor blockers, thiazide-like diuretics, calcium channel blockers) to achieve this reduction and these medications work additively to reduce BP [68].

Eight-six percent of CRIC patients had high BP at baseline [50]. Of the population with high BP, 98% were receiving BPs-reducing treatment, and 33% of those treated remained ‘uncontrolled’ (i.e., maintain high BP). To simulate increased BP management, the model assumes all untreated hypertensive patients would receive a BP medication. In addition, the model assumes that all patients who are treated but remain uncontrolled would receive one additional BP medication. Based on meta-analysis evidence, we estimated that each additional BP medication leads to a 9.1 mmHg reduction in SBP [38]. The model only applies this treatment to the 1.7% (0.86*0.02) of the population with untreated high BP plus the 27.7% (0.86*0.98*0.33) of the population with treated but uncontrolled BP, leading to 29.4% of the cohort receiving one additional medication.

[bookmark: _Hlk164770874][bookmark: _Hlk164770885]We derived RRs for HF, MI, and stroke per 10 mmHg reduction in SBP. The RRs associated with a 10-mmHg reduction in SBP for HF, MI, and stroke were 0.72, 0.83 and 0.73 [37]. Assuming a 9.1 mm Hg reduction for each new medication and that 29.4% of the cohort receives an additional medication produces RRs of 0.92, 0.95, and 0.92 for HF, MI, and stroke, respectively (e.g., (0.72^(9.1/10))^0.294=0.92).

The costs and adverse event rates associated with one additional BP medication were obtained from a recent US cost-effectiveness analysis [40]. Each individual receiving an additional BP medication incurred annual medication costs of $54,6 per year.  They also experienced an 2.3% annual risk of moderate adverse events and 0.03% risk of serious adverse events.  The costs and disutility associated with these events were the same as for statin therapy.

Antiplatelet therapy
The 2012 KDIGO Guideline for CKD Evaluation and Management recommended that patients with CKD at risk for atherosclerotic events “should be offered treatment with antiplatelet agents unless there is an increased bleeding risk that needs to be balanced against possible cardiovascular benefits.” [69] The most common antiplatelet therapy is aspirin, but recent meta-analyses did not find statistically significant CVD prevention benefits with aspirin in patients with CKD [70,71].

The model contains an option to include antiplatelet medication as a preventive intervention for CVD and is currently populated with placeholder data to demonstrate the potential utility of this treatment. Aspirin has been shown to reduce risk of CHD and stroke in the wider CVD-free population [72]. The placeholder data for antiplatelet medication in the model assumes that aspirin is equally beneficial for patients with CKD as the wider CVD-free population. Given recent evidence that contradicts this assumption, users may wish to ‘turn off’ this treatment or update relevant parameters to simulate alternative antiplatelet medications that may be safer and more efficacious for patients with CKD (e.g., clopidogrel) [73].

In CRIC, 34% of patients have baseline aspirin use [74]. The model allows for the addition of aspirin therapy (or another antiplatelet medication) for the remainder of the cohort. Derived from a meta-analyses of aspirin for CVD prevention in the wider CVD-free population, patients receiving aspirin experience a RR of 0.86 for MI events and a RR of 0.94 for stroke [72].

The annual cost of aspirin therapy was $15,10, and was obtained from a recent US cost-effectiveness analysis [75].  Each individual receiving aspirin experienced an 3.9% annual risk of a ‘major bleeding event,’[76] with an associated cost of $14,564 [77] and a disutility of 0.0445 [78].


Sodium/glucose cotransporter-2 inhibitors
The 2022 KDIGO Clinical Practice Guideline for Diabetes Management in Chronic Kidney Disease recommended treating patients with type-2 diabetes, CKD, and an eGFR ≥20 ml/min/1.73m2 with SGLT2is [79] and this has carried through to the more recently published 2024 guideline [6]. More recent evidence has shown that SGLT2is are effective at reducing eGFR decline in patients with non-diabetic CKD [80,81]. 

We used meta-analysis data to predict the effect of SGLT2i therapy on eGFR for patients with CKD [81].  The model population has a defined baseline eGFR which decreases over time and SGLT2is slow the rate of this decline. Meta-analysis of data from randomized controlled trials of SGLT2is show that subjects receiving SGLT2is had eGFR 1.35 ml/min/1.73m2 per year greater than untreated subjects [42].  There is a paucity of data on the longevity of this effect, so we conservatively assume it persists for three years, the median follow-up in randomized controlled trials of SGLT2is. After three years, eGFR remains consistently 1.35*3=4.05 ml/min/1.73m2 greater in SGLT2i treated versus untreated patients.

[bookmark: _Hlk164771069]SGLT2is have also been shown to reduce risk of CVD events. We employed a recent meta-analysis to predict the effect of SGLT2i therapy on risk of CVD and HF events. We assumed that patients receiving SGLT2i therapy would experience a RR of 0.84 for MI and stroke and a RR of 0.65 for HF hospitalisations [41]. These effect sizes are similar to those presented in a recent meta-analysis of trial data of patients with diabetic kidney disease receiving SGLT2is.

As CKD stage determines the costs and utility values associated with health states within the model, SGLT2is improve quality of life and reduce healthcare costs, independent of their impact on event rates. An annual medication cost of $3263, derived from cost-effectiveness analysis of one SGLT2i for treatment of HF with reduced ejection fraction, is applied for SGLT2i users [Memo "Prices for CKD Care Model_Feb17"].  


Results detail
Baseline characteristics of the CRIC cohort

Table S21. 
Baseline characteristics of the CRICS cohort
	Characteristic
	Value

	Cohort size
	100,000

	eGFR (mL/min/1.73m^2)
	51.7

	Albuminuria uACR (mg/g)
	25.4

	Age (min 18)
	57.9

	% Diabetes
	[bookmark: RANGE!C14]44.5%

	% Female
	[bookmark: RANGE!C15]40.9%

	% Hypertensive
	86.1%




Disaggregation of lifetime costs and lifetime QALYs

[bookmark: _Ref163247051]Table S22. 
Disaggregated lifetime costs by time spent in the different health states of the model.
	Event
	Usual Care
	One-year treatment delay
	Zero treatment delay

	
	
	CV-opt
	CV-opt + SGLT2i
	CV-opt
	CV-opt + SGLT2i

	No event
	$94 397
	$97 949
	$105 754
	$98 319
	$106 579

	Post-HF
	$25 694
	$24 042
	$17 904
	$23 860
	$17 063

	Post-MI
	$67 107
	$60 892
	$54 062
	$60 324
	$53 025

	Post-Stroke
	$29 756
	$26 904
	$23 609
	$26 618
	$23 089

	Dialysis
	$90 949
	$98 806
	$88 006
	$99 166
	$88 190

	Transplant
	$10 867
	$11 951
	$10 929
	$11 995
	$10 972

	Medication
	$0
	$1 149
	$64 588
	$1 204
	$67 619

	TOTAL
	$318 770
	$321 693
	$364 851
	$321 487
	$366 536



CV-opt: Cardiovascular treatments optimized
CV-opt + SLGT2i: Cardiovascular treatments optimized and an SGLT2i added.

[bookmark: _Ref163247138]Table S23. 
Disaggregated lifetime QALYs by time spent in the different health states of the model.
	Event
	Usual Care
	One-year treatment delay
	Zero treatment delay

	
	
	CV-opt
	CV-opt + SGLT2i
	CV-opt
	CV-opt + SGLT2i

	No event
	7,561
	7,847
	8,627
	7,877
	8,711

	Post-HF
	0,476
	0,444
	0,339
	0,440
	0,322

	Post-MI
	1,340
	1,208
	1,160
	1,196
	1,138

	Post-Stroke
	0,567
	0,509
	0,488
	0,503
	0,478

	Dialysis
	0,349
	0,378
	0,336
	0,380
	0,337

	Transplant
	0,196
	0,212
	0,189
	0,213
	0,189

	Medication
	0,000
	-0,001
	-0,001
	-0,001
	-0,001

	TOTAL
	10,488
	10,598
	11,137
	10,607
	11,173



CV-opt: Cardiovascular treatments optimized
CV-opt + SLGT2i: Cardiovascular treatments optimized and an SGLT2i added.

[bookmark: _Ref172821190]Figure S2
Tornado diagram showing chane in ICER attributable to changing model parameters
[image: A graph of a comparison of a number of different values
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