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Table S1. STROBE checklist for cross-sectional studies.
	Item
	STROBE recommendation
	Reported in

	1
	Title and abstract — study design in title/abstract; balanced summary
	Title; Abstract

	2
	Background / rationale
	Introduction

	3
	Objectives, including any prespecified hypotheses
	Introduction

	4
	Study design — key elements presented early
	Methods 2.1

	5
	Setting, locations, relevant dates
	Methods 2.1–2.2

	6
	Participants — eligibility criteria, sources, selection
	Methods 2.2; Fig. 1

	7
	Variables — outcomes, exposures, modifiers; diagnostic criteria
	Methods 2.2–2.4; Table S2

	8
	Data sources / measurement
	Methods 2.1–2.2

	9
	Bias — efforts to address
	Methods 2.3, 2.6; Discussion

	10
	Study size — how arrived at
	Methods 2.2; Fig. 1

	11
	Quantitative variables — handling; groupings
	Methods 2.3, 2.5

	12
	Statistical methods (a–e: methods, subgroups, missing data, sampling, sensitivity)
	Methods 2.3, 2.5, 2.7

	13
	Participants — numbers at each stage; flow diagram
	Fig. 1

	14
	Descriptive data; missing data
	Table 1; Methods 2.3

	15
	Outcome data — events / summary measures
	Results 3.1; Table 1

	16
	Main results — estimates with 95% CI; category boundaries; absolute risk
	Results 3.1–3.7; Tables 1–2

	17
	Other analyses — subgroups, sensitivity
	Results 3.2–3.6; Tables S3–S13

	18
	Key results — summarized vs objectives
	Discussion

	19
	Limitations — bias direction and magnitude
	Discussion

	20
	Interpretation — cautious, considering multiplicity
	Discussion

	21
	Generalisability (external validity)
	Discussion

	22
	Funding — source and role of funders
	Declarations




Table S2. ICD-10 code definitions used for case ascertainment and the co-mention analysis.
	Code / definition
	Description
	

	Urolithiasis (ICD-10)

	N20
	Calculus of kidney and ureter
	

	N21
	Calculus of lower urinary tract
	

	N22
	Calculus of urinary tract in diseases classified elsewhere
	

	N23
	Unspecified renal colic
	

	Case definitions

	Primary
	Any-mention
	N20–N23 in any underlying or contributing cause field

	Robustness
	Underlying cause
	N20–N23 recorded as the underlying cause of death

	Robustness
	ICD subsets
	N20 alone; N20–N21

	Complication codes (co-mention with a stone)

	A40–A41
	Sepsis (narrow definition)
	

	N10–N12
	Acute/chronic pyelonephritis and tubulo-interstitial nephritis
	

	N13
	Obstructive and reflux uropathy
	

	N15.1
	Renal and perinephric abscess
	

	N17
	Acute kidney injury
	

	N39.0
	Urinary tract infection, site not specified
	


The broad complication definition comprised A40–A41, N10–N12, N13, N15.1, N17, and N39.0. Co-mention queries used the two multiple-cause selection boxes of CDC WONDER (a stone code AND a complication code among the listed causes).



Table S3. Urolithiasis–complication co-mention (obstructive-urosepsis pathway), US adults ≥25 years, 1999–2024.
	Series
	AAMR 1999→2024
	Deaths 1999→2024
	Joinpoint(s)
	APC by segment, %/yr
	AAPC (95% CI)
	Co-listed share 1999→2024

	Stone × sepsis (A40–A41)
	0.08 → 0.40
	144 → 1,124
	2011
	4.38* → 9.90*
	7.22 (6.24–8.20)*
	19% → 42%

	Stone × broad complications
	0.21 → 0.60
	348 → 1,721
	2015
	2.20* → 10.17*
	5.00 (4.01–6.00)*
	46% → 65%

	Stone-underlying × sepsis
	0.05 → 0.24
	82 → 727
	2001, 2019
	−10.9 / 7.89* / 12.44*
	7.13 (4.95–9.36)*
	35% → 64%


AAMR, age-adjusted mortality rate per 100,000 (2000 US standard). * p<0.05. Co-listed share = deaths co-listing sepsis as a percentage of any-mention stone deaths (rows 1–2) or of stone-underlying deaths (row 3). The rising co-listed share indicates the increase reflects a genuine rise in obstructive urosepsis rather than certificate-coding drift.


Table S4. Stone–sepsis co-mention versus background sepsis certification: relative propensity, US 1999–2024.
	Year
	Stone×sepsis / stone-any
	f_stone, %
	Sepsis / all deaths
	f_bg, %
	RP = f_stone/f_bg

	1999
	144 / 755
	19.1
	139,086 / 2,391,399
	5.8
	3.28

	2004
	188 / 826
	22.8
	145,756 / 2,397,615
	6.1
	3.74

	2009
	257 / 906
	28.4
	157,404 / 2,437,163
	6.5
	4.39

	2014
	375 / 1,050
	35.7
	182,242 / 2,626,418
	6.9
	5.15

	2019
	629 / 1,603
	39.2
	201,092 / 2,854,838
	7.0
	5.57

	2020
	720 / 1,873
	38.4
	242,155 / 3,383,729
	7.2
	5.37

	2021
	845 / 2,095
	40.3
	260,946 / 3,464,231
	7.5
	5.35

	2024
	1,124 / 2,663
	42.2
	221,193 / 3,072,666
	7.2
	5.86

	APC %/yr (95% CI)
	—
	3.34 (2.94–3.74)*
	—
	1.11 (0.99–1.23)*
	2.29 (1.96–2.62)*


Selected years shown; the analysis uses all 26 annual values (1999–2024). f_stone = deaths co-listing urolithiasis (N20–N23) and sepsis (A40–A41) ÷ all any-mention urolithiasis deaths (adults ≥25 years). f_bg = all deaths mentioning sepsis (A40–A41) ÷ all deaths (ALL AGES; multiple-cause files, same 1999–2020 bridged + 2021–2024 single-race splice as the main series). RP = f_stone ÷ f_bg is the propensity of a urolithiasis death to mention sepsis relative to the general death certificate. APC is from a single log-linear segment by weighted least squares (f_stone and RP weighted by the stone×sepsis count, the limiting precision; f_bg essentially exact); * p<0.05. Background sepsis certification rose modestly (5.8%→7.2%) but the stone–sepsis fraction rose ~3× faster, so RP increased from 3.28 to 5.86 (×1.79) — evidence that urolithiasis deaths acquired sepsis co-mention beyond the secular rise in sepsis certification. Caveat: f_stone is restricted to ages ≥25 whereas f_bg is all-ages; because stone deaths are almost entirely ≥25 and the pediatric share of background deaths is small and stable, this affects RP's level but not its trend. APC, annual percent change; CI, confidence interval.


Table S5. Projection of age-adjusted urolithiasis mortality to 2050 — sensitivity scenario (ages ≥25).
	Series
	2024 AAMR
	2050 COVID-adjusted (95% PI)
	2050 counterfactual
	2050 naive
	Implied AAPC, %/yr
	2024 excess vs counterfactual

	Overall (any-mention)
	0.94
	1.65 (0.36–7.54)
	0.74
	1.62
	+2.2
	+54%

	Underlying cause
	0.40
	1.08 (0.11–10.90)
	0.37
	1.06
	+3.9
	+57%

	N20–N21 (any-mention)
	0.94
	1.66 (0.38–7.34)
	0.75
	1.64
	+2.2
	—

	N20 only (any-mention)†
	0.92
	3.19 (0.22–46.5)
	1.35
	3.33
	+4.9
	—


Projection is a sensitivity scenario only and is not part of the primary inference. COVID-adjusted = primary scenario (2020–2021 modeled as a transient shock); counterfactual = continuation of the pre-2020 trajectory; naive = unadjusted. Wide far-horizon prediction intervals reflect genuine uncertainty about whether the post-2014 acceleration persists. † The N20-only projection is explosive (upper interval to 46.5) and should be interpreted as trajectory, not a point estimate. PI, prediction interval; AAPC, implied average annual percent change from 2024.

[image: ]
Fig. S1  Projection of age-adjusted urolithiasis mortality to 2050 (sensitivity scenario), ages ≥25: (A) any-mention N20–N23; (B) underlying cause. Lines show the COVID-adjusted primary scenario, the pre-pandemic counterfactual, and the unadjusted (naive) projection; shaded ribbons are 95% prediction intervals (panel B y-axis truncated at 4). Shaded vertical band, 2020–2021.


Table S6. Sensitivity analysis (age restriction): age-adjusted urolithiasis mortality among US adults aged ≥65 years, by race and ethnicity, 2018–2024.
	Group
	2018
	2019
	2020
	2021
	2022
	2023
	2024
	Pooled 2018–2024 AAMR (95% CI); deaths
	APC, %/yr (95% CI)

	White, non-Hispanic
	2.56
	2.93
	3.22
	3.83
	4.08
	4.45
	4.57
	3.65 (3.58–3.72); 10,414
	10.2 (7.7–12.8)*

	Black, non-Hispanic
	1.50
	1.14
	1.58
	2.12
	2.05
	2.33
	2.48
	1.93 (1.78–2.09); 641
	11.4 (4.9–18.4)*

	Asian, non-Hispanic
	1.00
	1.40
	1.28
	1.44
	1.66
	1.79
	1.48
	1.40 (1.23–1.59); 255
	6.4 (−0.2 to 13.4)

	Hispanic or Latino
	1.10
	1.53
	1.55
	1.69
	1.75
	2.10
	2.06
	1.69 (1.55–1.84); 542
	9.1 (5.0–13.4)*

	Overall, ≥65 y (all groups)‡
	2.28
	2.51
	2.79
	3.40
	3.56
	3.91
	3.99
	3.21 (3.15–3.27); 11,994
	10.2 (7.4–13.1)*


Multiple-cause (any-mention) ICD-10 N20–N23, restricted to the ten-year age groups 65–74, 75–84, and ≥85 years; single-race data (2018–2024). Year columns show the point AAMR per 100,000, age-adjusted to the 2000 US standard WITHIN the ≥65 population; because of this within-≥65 standardization, the absolute level is not comparable to the ≥25-standardized rates in Table 1 — the quantities of interest are the trend and the between-group ordering, both of which match the main analysis. APC is from a single log-linear segment fitted to the seven annual rates by weighted least squares (weights = inverse variance of the log rate; 5 df); * p<0.05. Race categories are non-Hispanic. Groups with annual counts <20 or suppressed are not trended and are reported pooled only: non-Hispanic American Indian or Alaska Native 2.62 (1.95–3.45), n=53; Native Hawaiian or Other Pacific Islander 4.17 (2.43–6.72), n=18; more than one race 1.34 (0.97–1.81), n=42. ‡ Overall ≥65 per-year standard errors were not exported, so its APC weights were approximated from annual death counts; the pooled overall (n=11,994) includes deaths with race or Hispanic origin not stated and therefore exceeds the sum of the strata shown. AAMR, age-adjusted mortality rate; APC, annual percent change; CI, confidence interval.


Table S7. Annual age-adjusted urolithiasis mortality by cause-of-death definition, US adults ≥25 years, 1999–2024.
	Year
	Any-mention N20–N23 (primary)
	Underlying cause N20–N23
	N20 only
	N20–N21

	1999
	0.41 (0.38–0.44)
	0.12 (0.10–0.14)
	0.39 (0.36–0.42)
	0.40 (0.37–0.43)

	2000
	0.43 (0.39–0.46)
	0.13 (0.12–0.15)
	0.39 (0.36–0.42)
	0.42 (0.39–0.45)

	2001
	0.41 (0.38–0.44)
	0.16 (0.14–0.18)
	0.39 (0.36–0.42)
	0.41 (0.38–0.44)

	2002
	0.38 (0.35–0.41)
	0.13 (0.11–0.14)
	0.36 (0.33–0.39)
	0.38 (0.35–0.41)

	2003
	0.41 (0.38–0.44)
	0.14 (0.12–0.16)
	0.39 (0.37–0.42)
	0.41 (0.38–0.43)

	2004
	0.43 (0.40–0.47)
	0.17 (0.15–0.19)
	0.39 (0.36–0.41)
	0.43 (0.40–0.47)

	2005
	0.47 (0.43–0.50)
	0.17 (0.15–0.19)
	0.45 (0.42–0.48)
	0.47 (0.43–0.50)

	2006
	0.43 (0.40–0.46)
	0.13 (0.12–0.15)
	0.40 (0.37–0.43)
	0.42 (0.39–0.45)

	2007
	0.41 (0.38–0.44)
	0.14 (0.13–0.16)
	0.39 (0.36–0.42)
	0.40 (0.37–0.43)

	2008
	0.44 (0.41–0.47)
	0.16 (0.14–0.17)
	0.41 (0.38–0.44)
	0.44 (0.41–0.47)

	2009
	0.44 (0.41–0.47)
	0.18 (0.16–0.20)
	0.41 (0.38–0.44)
	0.44 (0.41–0.47)

	2010
	0.41 (0.39–0.44)
	0.16 (0.14–0.17)
	0.39 (0.36–0.41)
	0.41 (0.39–0.44)

	2011
	0.45 (0.42–0.48)
	0.18 (0.16–0.20)
	0.41 (0.39–0.44)
	0.45 (0.42–0.48)

	2012
	0.48 (0.45–0.51)
	0.17 (0.15–0.18)
	0.46 (0.43–0.49)
	0.48 (0.45–0.51)

	2013
	0.43 (0.40–0.46)
	0.17 (0.16–0.19)
	0.43 (0.40–0.46)
	0.43 (0.40–0.46)

	2014
	0.45 (0.43–0.48)
	0.17 (0.16–0.19)
	0.43 (0.40–0.45)
	0.45 (0.43–0.48)

	2015
	0.49 (0.46–0.52)
	0.20 (0.18–0.22)
	0.47 (0.44–0.50)
	0.49 (0.46–0.52)

	2016
	0.53 (0.50–0.56)
	0.22 (0.20–0.24)
	0.51 (0.48–0.54)
	0.53 (0.50–0.56)

	2017
	0.55 (0.52–0.58)
	0.24 (0.22–0.26)
	0.54 (0.51–0.57)
	0.55 (0.52–0.58)

	2018
	0.57 (0.54–0.60)
	0.24 (0.22–0.26)
	0.55 (0.52–0.57)
	0.56 (0.53–0.59)

	2019
	0.61 (0.58–0.64)
	0.25 (0.23–0.27)
	0.61 (0.58–0.64)
	0.61 (0.58–0.64)

	2020
	0.69 (0.66–0.73)
	0.26 (0.24–0.28)
	0.66 (0.63–0.70)
	0.69 (0.66–0.73)

	2021
	0.80 (0.76–0.83)
	0.33 (0.31–0.35)
	0.76 (0.73–0.80)
	0.80 (0.76–0.83)

	2022
	0.88 (0.84–0.91)
	0.36 (0.34–0.39)
	0.84 (0.81–0.88)
	0.88 (0.84–0.91)

	2023
	0.93 (0.90–0.97)
	0.40 (0.38–0.42)
	0.89 (0.85–0.93)
	0.93 (0.89–0.97)

	2024
	0.94 (0.91–0.98)
	0.40 (0.38–0.43)
	0.92 (0.88–0.95)
	0.94 (0.91–0.98)


AAMR per 100,000 (2000 US standard, ages ≥25 years); cells show AAMR (95% CI). Robustness of the primary any-mention definition to the cause-of-death definition: underlying-cause N20–N23, and the any-mention subsets N20 (calculus of kidney and ureter) and N20–N21 (kidney/ureter plus lower urinary tract). N20–N21 differs from N20–N23 only by N22 and N23 and is nearly identical to the primary series. Source: CDC WONDER Multiple Cause of Death files; any-mention urolithiasis (ICD-10 N20–N23), 1999–2020 bridged-race spliced to 2021–2024 single-race. AAMR, age-adjusted mortality rate; CI, confidence interval.


Table S8. Annual age-adjusted urolithiasis mortality by sex, US adults ≥25 years, 1999–2024.
	Year
	Overall
	Female
	Male

	1999
	0.41 (0.38–0.44)
	0.34 (0.31–0.38)
	0.53 (0.48–0.59)

	2000
	0.43 (0.39–0.46)
	0.36 (0.32–0.39)
	0.51 (0.45–0.56)

	2001
	0.41 (0.38–0.44)
	0.31 (0.28–0.34)
	0.55 (0.50–0.61)

	2002
	0.38 (0.35–0.41)
	0.32 (0.29–0.36)
	0.52 (0.47–0.58)

	2003
	0.41 (0.38–0.44)
	0.35 (0.31–0.38)
	0.59 (0.53–0.65)

	2004
	0.43 (0.40–0.47)
	0.35 (0.32–0.38)
	0.55 (0.49–0.60)

	2005
	0.47 (0.43–0.50)
	0.41 (0.37–0.45)
	0.57 (0.51–0.62)

	2006
	0.43 (0.40–0.46)
	0.33 (0.30–0.37)
	0.55 (0.50–0.60)

	2007
	0.41 (0.38–0.44)
	0.38 (0.35–0.42)
	0.49 (0.44–0.54)

	2008
	0.44 (0.41–0.47)
	0.36 (0.33–0.39)
	0.50 (0.45–0.55)

	2009
	0.44 (0.41–0.47)
	0.35 (0.31–0.38)
	0.53 (0.48–0.58)

	2010
	0.41 (0.39–0.44)
	0.37 (0.34–0.41)
	0.46 (0.42–0.51)

	2011
	0.45 (0.42–0.48)
	0.41 (0.37–0.45)
	0.51 (0.46–0.56)

	2012
	0.48 (0.45–0.51)
	0.39 (0.35–0.42)
	0.52 (0.48–0.57)

	2013
	0.43 (0.40–0.46)
	0.41 (0.37–0.45)
	0.47 (0.43–0.52)

	2014
	0.45 (0.43–0.48)
	0.40 (0.36–0.43)
	0.49 (0.45–0.54)

	2015
	0.49 (0.46–0.52)
	0.44 (0.40–0.48)
	0.59 (0.54–0.63)

	2016
	0.53 (0.50–0.56)
	0.47 (0.43–0.51)
	0.59 (0.54–0.64)

	2017
	0.55 (0.52–0.58)
	0.50 (0.46–0.54)
	0.62 (0.57–0.67)

	2018
	0.57 (0.54–0.60)
	0.52 (0.48–0.55)
	0.65 (0.60–0.70)

	2019
	0.61 (0.58–0.64)
	0.54 (0.50–0.58)
	0.70 (0.65–0.75)

	2020
	0.69 (0.66–0.73)
	0.65 (0.61–0.70)
	0.78 (0.73–0.84)

	2021
	0.80 (0.76–0.83)
	0.74 (0.70–0.79)
	0.92 (0.87–0.98)

	2022
	0.88 (0.84–0.91)
	0.79 (0.75–0.84)
	1.01 (0.95–1.07)

	2023
	0.93 (0.90–0.97)
	0.86 (0.81–0.91)
	1.00 (0.94–1.06)

	2024
	0.94 (0.91–0.98)
	0.90 (0.85–0.95)
	1.02 (0.96–1.08)


AAMR per 100,000 (2000 US standard, ages ≥25 years); cells show AAMR (95% CI). Source: CDC WONDER Multiple Cause of Death files; any-mention urolithiasis (ICD-10 N20–N23), 1999–2020 bridged-race spliced to 2021–2024 single-race. AAMR, age-adjusted mortality rate; CI, confidence interval.


Table S9. Annual age-adjusted urolithiasis mortality by age group, US adults ≥25 years, 1999–2024.
	Year
	45–64 years
	≥65 years

	1999
	0.18 (0.15–0.21)
	1.79 (1.65–1.93)

	2000
	0.18 (0.15–0.21)
	1.74 (1.60–1.88)

	2001
	0.18 (0.15–0.21)
	1.67 (1.53–1.80)

	2002
	0.18 (0.15–0.21)
	1.64 (1.51–1.77)

	2003
	0.18 (0.15–0.21)
	1.78 (1.64–1.91)

	2004
	0.18 (0.15–0.21)
	1.78 (1.64–1.92)

	2005
	0.28 (0.24–0.32)
	1.77 (1.63–1.90)

	2006
	0.22 (0.19–0.25)
	1.69 (1.56–1.82)

	2007
	0.18 (0.15–0.21)
	1.67 (1.54–1.80)

	2008
	0.22 (0.19–0.25)
	1.74 (1.61–1.87)

	2009
	0.24 (0.20–0.27)
	1.72 (1.59–1.84)

	2010
	0.18 (0.15–0.21)
	1.80 (1.67–1.93)

	2011
	0.22 (0.19–0.25)
	1.78 (1.65–1.91)

	2012
	0.28 (0.24–0.32)
	1.81 (1.69–1.94)

	2013
	0.22 (0.19–0.25)
	1.69 (1.57–1.81)

	2014
	0.22 (0.19–0.25)
	1.81 (1.69–1.94)

	2015
	0.24 (0.21–0.27)
	1.97 (1.84–2.10)

	2016
	0.28 (0.24–0.31)
	2.09 (1.96–2.22)

	2017
	0.28 (0.24–0.32)
	2.22 (2.08–2.35)

	2018
	0.28 (0.24–0.32)
	2.28 (2.15–2.41)

	2019
	0.28 (0.24–0.32)
	2.51 (2.38–2.65)

	2020
	0.36 (0.32–0.40)
	2.79 (2.65–2.94)

	2021
	0.32 (0.28–0.36)
	3.40 (3.24–3.56)

	2022
	0.46 (0.41–0.50)
	3.56 (3.40–3.73)

	2023
	0.36 (0.32–0.40)
	3.91 (3.74–4.08)

	2024
	0.40 (0.36–0.44)
	3.99 (3.83–4.16)


AAMR per 100,000 (2000 US standard, ages ≥25 years); cells show AAMR (95% CI). Rates are age-adjusted within each age band and are not comparable in level across bands. Source: CDC WONDER Multiple Cause of Death files; any-mention urolithiasis (ICD-10 N20–N23), 1999–2020 bridged-race spliced to 2021–2024 single-race. AAMR, age-adjusted mortality rate; CI, confidence interval.


Table S10. Annual age-adjusted urolithiasis mortality by race and ethnicity, US adults ≥25 years, 1999–2024.
	Year
	White, non-Hispanic
	Black, non-Hispanic
	Hispanic or Latino

	1999
	0.45 (0.41–0.48)
	0.32 (0.24–0.43)
	0.46 (0.31–0.64)

	2000
	0.43 (0.39–0.46)
	0.38 (0.29–0.50)
	0.37 (0.25–0.52)

	2001
	0.44 (0.41–0.47)
	0.40 (0.31–0.52)
	0.33 (0.22–0.47)

	2002
	0.39 (0.36–0.42)
	0.39 (0.29–0.50)
	0.37 (0.26–0.51)

	2003
	0.44 (0.41–0.48)
	0.35 (0.27–0.46)
	0.21 (0.13–0.32)

	2004
	0.46 (0.42–0.49)
	0.45 (0.35–0.57)
	0.24 (0.16–0.35)

	2005
	0.48 (0.45–0.51)
	0.42 (0.33–0.53)
	0.33 (0.23–0.46)

	2006
	0.43 (0.40–0.47)
	0.36 (0.27–0.46)
	0.27 (0.18–0.38)

	2007
	0.47 (0.43–0.50)
	0.32 (0.23–0.42)
	0.25 (0.17–0.35)

	2008
	0.49 (0.45–0.52)
	0.26 (0.19–0.34)
	0.31 (0.22–0.43)

	2009
	0.47 (0.44–0.51)
	0.29 (0.21–0.38)
	0.28 (0.20–0.39)

	2010
	0.43 (0.40–0.46)
	0.28 (0.21–0.37)
	0.26 (0.18–0.36)

	2011
	0.49 (0.46–0.53)
	0.32 (0.24–0.41)
	0.29 (0.21–0.38)

	2012
	0.51 (0.47–0.54)
	0.27 (0.20–0.36)
	0.27 (0.19–0.36)

	2013
	0.49 (0.46–0.53)
	0.29 (0.21–0.37)
	0.28 (0.21–0.38)

	2014
	0.48 (0.44–0.51)
	0.38 (0.29–0.47)
	0.25 (0.18–0.33)

	2015
	0.54 (0.50–0.57)
	0.35 (0.27–0.44)
	0.25 (0.19–0.33)

	2016
	0.59 (0.56–0.63)
	0.28 (0.22–0.36)
	0.28 (0.21–0.36)

	2017
	0.61 (0.57–0.65)
	0.34 (0.27–0.43)
	0.40 (0.32–0.49)

	2018
	0.64 (0.60–0.67)
	0.38 (0.30–0.46)
	0.28 (0.22–0.36)

	2019
	0.69 (0.65–0.73)
	0.29 (0.22–0.36)
	0.37 (0.30–0.46)

	2020
	0.80 (0.76–0.84)
	0.40 (0.32–0.47)
	0.45 (0.36–0.53)

	2021
	0.92 (0.87–0.96)
	0.48 (0.39–0.57)
	0.42 (0.34–0.51)

	2022
	1.00 (0.96–1.05)
	0.56 (0.47–0.66)
	0.47 (0.39–0.56)

	2023
	1.06 (1.01–1.11)
	0.59 (0.50–0.69)
	0.52 (0.44–0.62)

	2024
	1.09 (1.04–1.14)
	0.61 (0.52–0.71)
	0.49 (0.41–0.58)


AAMR per 100,000 (2000 US standard, ages ≥25 years); cells show AAMR (95% CI). Race categories are non-Hispanic. American Indian or Alaska Native, Asian, and Native Hawaiian or Other Pacific Islander adults are not shown (annual deaths <20). Minority rates are subject to death-certificate misclassification. Source: CDC WONDER Multiple Cause of Death files; any-mention urolithiasis (ICD-10 N20–N23), 1999–2020 bridged-race spliced to 2021–2024 single-race. AAMR, age-adjusted mortality rate; CI, confidence interval.


Table S11. Annual age-adjusted urolithiasis mortality by census region, US adults ≥25 years, 1999–2024.
	Year
	Northeast
	Midwest
	South
	West

	1999
	0.44 (0.37–0.51)
	0.45 (0.39–0.52)
	0.37 (0.33–0.42)
	0.46 (0.39–0.53)

	2000
	0.43 (0.36–0.50)
	0.40 (0.34–0.46)
	0.41 (0.36–0.46)
	0.46 (0.39–0.53)

	2001
	0.38 (0.32–0.44)
	0.44 (0.38–0.51)
	0.43 (0.37–0.48)
	0.45 (0.38–0.52)

	2002
	0.34 (0.28–0.39)
	0.38 (0.33–0.44)
	0.41 (0.36–0.46)
	0.43 (0.36–0.49)

	2003
	0.39 (0.33–0.45)
	0.40 (0.34–0.46)
	0.44 (0.39–0.49)
	0.53 (0.46–0.60)

	2004
	0.38 (0.32–0.44)
	0.42 (0.36–0.48)
	0.39 (0.34–0.44)
	0.53 (0.46–0.60)

	2005
	0.41 (0.34–0.47)
	0.45 (0.39–0.51)
	0.47 (0.41–0.52)
	0.50 (0.43–0.57)

	2006
	0.39 (0.33–0.45)
	0.46 (0.39–0.52)
	0.40 (0.36–0.45)
	0.44 (0.37–0.50)

	2007
	0.41 (0.34–0.47)
	0.45 (0.39–0.51)
	0.36 (0.31–0.40)
	0.47 (0.40–0.53)

	2008
	0.44 (0.37–0.50)
	0.44 (0.38–0.50)
	0.38 (0.34–0.43)
	0.50 (0.44–0.57)

	2009
	0.43 (0.36–0.50)
	0.44 (0.38–0.49)
	0.40 (0.35–0.45)
	0.51 (0.44–0.57)

	2010
	0.46 (0.40–0.53)
	0.39 (0.34–0.45)
	0.38 (0.34–0.43)
	0.49 (0.43–0.56)

	2011
	0.49 (0.42–0.56)
	0.48 (0.41–0.54)
	0.39 (0.35–0.44)
	0.51 (0.45–0.58)

	2012
	0.42 (0.36–0.48)
	0.47 (0.41–0.53)
	0.42 (0.37–0.47)
	0.57 (0.50–0.64)

	2013
	0.50 (0.43–0.56)
	0.43 (0.37–0.49)
	0.36 (0.32–0.40)
	0.51 (0.45–0.58)

	2014
	0.43 (0.37–0.49)
	0.46 (0.40–0.52)
	0.39 (0.35–0.43)
	0.51 (0.45–0.57)

	2015
	0.53 (0.46–0.60)
	0.53 (0.47–0.60)
	0.43 (0.39–0.48)
	0.56 (0.49–0.63)

	2016
	0.56 (0.49–0.63)
	0.48 (0.42–0.54)
	0.45 (0.41–0.50)
	0.67 (0.60–0.75)

	2017
	0.59 (0.52–0.67)
	0.61 (0.54–0.67)
	0.40 (0.36–0.44)
	0.70 (0.63–0.78)

	2018
	0.62 (0.54–0.69)
	0.55 (0.48–0.61)
	0.47 (0.43–0.52)
	0.64 (0.57–0.70)

	2019
	0.64 (0.57–0.71)
	0.61 (0.54–0.68)
	0.53 (0.48–0.58)
	0.72 (0.65–0.79)

	2020
	0.74 (0.66–0.82)
	0.70 (0.64–0.77)
	0.60 (0.55–0.65)
	0.82 (0.75–0.90)

	2021
	0.82 (0.75–0.91)
	0.86 (0.78–0.94)
	0.65 (0.60–0.71)
	0.96 (0.88–1.05)

	2022
	0.88 (0.79–0.97)
	0.88 (0.80–0.96)
	0.76 (0.71–0.82)
	1.06 (0.98–1.14)

	2023
	0.93 (0.84–1.02)
	0.91 (0.84–1.00)
	0.84 (0.78–0.90)
	1.07 (0.99–1.16)

	2024
	1.01 (0.92–1.10)
	0.88 (0.80–0.96)
	0.91 (0.85–0.97)
	1.03 (0.95–1.11)


AAMR per 100,000 (2000 US standard, ages ≥25 years); cells show AAMR (95% CI). Source: CDC WONDER Multiple Cause of Death files; any-mention urolithiasis (ICD-10 N20–N23), 1999–2020 bridged-race spliced to 2021–2024 single-race. AAMR, age-adjusted mortality rate; CI, confidence interval.


Table S12. Annual age-adjusted urolithiasis mortality by urbanization, US adults ≥25 years, 1999–2020.
	Year
	Metropolitan
	Non-metropolitan

	1999
	0.43 (0.40–0.47)
	0.44 (0.37–0.52)

	2000
	0.41 (0.38–0.44)
	0.48 (0.40–0.56)

	2001
	0.42 (0.39–0.46)
	0.45 (0.38–0.53)

	2002
	0.38 (0.35–0.41)
	0.42 (0.35–0.49)

	2003
	0.42 (0.38–0.45)
	0.49 (0.41–0.56)

	2004
	0.43 (0.40–0.47)
	0.43 (0.36–0.50)

	2005
	0.45 (0.42–0.48)
	0.54 (0.46–0.62)

	2006
	0.45 (0.41–0.48)
	0.44 (0.37–0.51)

	2007
	0.41 (0.38–0.44)
	0.46 (0.39–0.54)

	2008
	0.39 (0.36–0.42)
	0.53 (0.46–0.61)

	2009
	0.44 (0.40–0.47)
	0.45 (0.38–0.52)

	2010
	0.41 (0.38–0.44)
	0.44 (0.37–0.51)

	2011
	0.45 (0.41–0.48)
	0.49 (0.42–0.56)

	2012
	0.47 (0.44–0.50)
	0.51 (0.44–0.58)

	2013
	0.44 (0.41–0.47)
	0.47 (0.39–0.54)

	2014
	0.44 (0.41–0.47)
	0.50 (0.43–0.58)

	2015
	0.47 (0.44–0.50)
	0.60 (0.52–0.68)

	2016
	0.52 (0.49–0.56)
	0.58 (0.50–0.66)

	2017
	0.52 (0.49–0.55)
	0.64 (0.55–0.72)

	2018
	0.56 (0.52–0.59)
	0.62 (0.55–0.70)

	2019
	0.59 (0.56–0.62)
	0.72 (0.64–0.81)

	2020
	0.67 (0.64–0.71)
	0.86 (0.77–0.95)


AAMR per 100,000 (2000 US standard, ages ≥25 years); cells show AAMR (95% CI). Urbanization follows the 2013 NCHS urban–rural classification scheme and is available through 2020 only. Source: CDC WONDER Multiple Cause of Death files; any-mention urolithiasis (ICD-10 N20–N23), 1999–2020 bridged-race spliced to 2021–2024 single-race. AAMR, age-adjusted mortality rate; CI, confidence interval.


Table S13. Annual age-adjusted urolithiasis mortality co-listing a complication (obstructive-urosepsis pathway), US adults ≥25 years, 1999–2024.
	Year
	Stone × sepsis (A40–A41)
	Stone × broad complications
	Stone-underlying × sepsis

	1999
	0.08 (0.07–0.09)
	0.21 (0.19–0.24)
	0.05 (0.04–0.06)

	2000
	0.07 (0.06–0.08)
	0.18 (0.16–0.21)
	0.04 (0.03–0.06)

	2001
	0.08 (0.06–0.09)
	0.19 (0.17–0.21)
	0.04 (0.03–0.05)

	2002
	0.08 (0.07–0.09)
	0.16 (0.14–0.18)
	0.04 (0.03–0.05)

	2003
	0.08 (0.07–0.09)
	0.22 (0.19–0.24)
	0.04 (0.03–0.05)

	2004
	0.09 (0.08–0.10)
	0.22 (0.20–0.24)
	0.05 (0.04–0.06)

	2005
	0.10 (0.09–0.12)
	0.23 (0.20–0.25)
	0.06 (0.05–0.07)

	2006
	0.09 (0.08–0.10)
	0.21 (0.18–0.23)
	0.06 (0.05–0.07)

	2007
	0.09 (0.08–0.11)
	0.23 (0.21–0.25)
	0.06 (0.05–0.07)

	2008
	0.12 (0.10–0.13)
	0.22 (0.20–0.24)
	0.07 (0.05–0.08)

	2009
	0.10 (0.09–0.12)
	0.23 (0.21–0.25)
	0.07 (0.06–0.08)

	2010
	0.12 (0.11–0.14)
	0.24 (0.22–0.27)
	0.07 (0.06–0.09)

	2011
	0.12 (0.10–0.13)
	0.23 (0.21–0.25)
	0.08 (0.07–0.10)

	2012
	0.13 (0.11–0.15)
	0.25 (0.23–0.27)
	0.09 (0.07–0.10)

	2013
	0.16 (0.14–0.18)
	0.26 (0.24–0.28)
	0.09 (0.08–0.11)

	2014
	0.15 (0.13–0.16)
	0.25 (0.23–0.27)
	0.10 (0.08–0.11)

	2015
	0.17 (0.16–0.19)
	0.28 (0.25–0.30)
	0.11 (0.10–0.12)

	2016
	0.22 (0.20–0.23)
	0.31 (0.28–0.33)
	0.12 (0.10–0.13)

	2017
	0.23 (0.21–0.25)
	0.33 (0.31–0.36)
	0.14 (0.12–0.15)

	2018
	0.20 (0.18–0.22)
	0.32 (0.30–0.35)
	0.14 (0.12–0.15)

	2019
	0.25 (0.23–0.27)
	0.35 (0.32–0.37)
	0.14 (0.13–0.15)

	2020
	0.26 (0.24–0.28)
	0.38 (0.36–0.41)
	0.18 (0.16–0.19)

	2021
	0.32 (0.29–0.34)
	0.51 (0.48–0.54)
	0.19 (0.18–0.21)

	2022
	0.35 (0.33–0.38)
	0.58 (0.55–0.61)
	0.24 (0.22–0.26)

	2023
	0.39 (0.37–0.42)
	0.60 (0.57–0.63)
	0.26 (0.24–0.28)

	2024
	0.40 (0.38–0.42)
	0.60 (0.57–0.63)
	0.24 (0.22–0.26)


AAMR per 100,000 (2000 US standard, ages ≥25 years); cells show AAMR (95% CI). Deaths co-listing urolithiasis with sepsis (A40–A41); with the broad complication set (A40–A41, N10–N12, N13, N15.1, N17, N39.0); and — restricted to deaths with urolithiasis as the underlying cause with sepsis. Joinpoint segment summaries for these series are in Table S3. Source: CDC WONDER Multiple Cause of Death files; any-mention urolithiasis (ICD-10 N20–N23), 1999–2020 bridged-race spliced to 2021–2024 single-race. AAMR, age-adjusted mortality rate; CI, confidence interval.
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