Syphilis-related mortality in the United States, 2021–2025: U.S trends, demographic disparities, and implications for urological practice

Supplementary Table 1. Syphilis-related mortality in the United States, 2021–2025, by sex
	Year
	Overall
	Female
	Male

	
	Deaths
	Population
	AAMR
	95% LCI
	95% UCI
	Deaths
	Population
	AAMR
	95% LCI
	95% UCI
	Deaths
	Population
	AAMR
	95% LCI
	95% UCI

	2021
	232
	322,103,534
	0.06
	0.05
	0.07
	70
	162,581,096
	0.03
	0.02
	0.04
	162
	159,522,438
	0.11
	0.09
	0.12

	2022
	243
	323,216,900
	0.08
	0.07
	0.09
	77
	162,945,981
	0.03
	0.02
	0.04
	166
	160,270,919
	0.10
	0.08
	0.11

	2023
	209
	324,596,283
	0.04
	0.04
	0.05
	51
	163,978,117
	0.02
	0.01
	0.03
	158
	160,618,166
	0.10
	0.09
	0.11

	2024
	235
	329,398,462
	0.07
	0.06
	0.08
	71
	166,393,504
	0.03
	0.02
	0.04
	164
	163,004,958
	0.09
	0.08
	0.11

	2025 (provisional)
	229
	329,398,462
	0.07
	0.06
	0.07
	64
	166,393,504
	0.02
	0.02
	0.03
	165
	163,004,958
	0.09
	0.07
	0.10

	Total
	1,148
	1,628,713,641
	0.06
	0.06
	0.07
	333
	822,292,202
	0.03
	0.03
	0.03
	815
	806,421,439
	0.10
	0.09
	0.11


AAMR = age-adjusted mortality rate per 100,000 population, standardized to the 2000 U.S. standard population. LCI = lower 95% confidence interval; UCI = upper 95% confidence interval. 2025 data are provisional. Deaths were identified using ICD-10 syphilis codes as any-listed cause on the death certificate (Multiple Cause of Death file, CDC WONDER).








Supplementary Table 2. Syphilis-related mortality in the United States, 2021–2025, by age group
	Year
	0–24 years
	25–44 years
	45–64 years
	≥65 years

	
	Deaths
	Population
	AAMR
	95% LCI
	95% UCI
	Deaths
	Population
	AAMR
	95% LCI
	95% UCI
	Deaths
	Population
	AAMR
	95% LCI
	95% UCI
	Deaths
	Population
	AAMR
	95% LCI
	95% UCI

	2021
	13
	98,072,939
	0.02
	0.01
	0.03
	28
	86,512,094
	–
	–
	–
	85
	82,231,945
	0.10
	0.08
	0.12
	106
	55,286,556
	0.22
	0.19
	0.27

	2022
	30
	98,091,465
	0.03
	0.02
	0.05
	41
	86,714,130
	0.05
	0.04
	0.07
	64
	81,224,314
	0.10
	0.08
	0.12
	108
	57,186,991
	0.21
	0.18
	0.25

	2023
	11
	97,600,831
	0.02
	0.01
	0.02
	34
	87,355,841
	–
	–
	–
	70
	81,027,312
	0.10
	0.08
	0.12
	94
	58,612,299
	0.12
	0.09
	0.16

	2024
	21
	98,566,572
	0.03
	0.02
	0.04
	37
	89,258,716
	0.05
	0.04
	0.07
	65
	81,072,359
	0.10
	0.08
	0.12
	112
	60,500,815
	0.16
	0.13
	0.20

	2025 (provisional)
	15
	98,566,572
	0.02
	0.01
	0.03
	37
	89,258,716
	0.05
	0.04
	0.07
	75
	81,072,359
	0.10
	0.08
	0.12
	102
	60,500,815
	0.17
	0.14
	0.21

	Total
	90
	490,898,379
	0.02
	0.01
	0.02
	177
	439,099,497
	0.05
	0.05
	0.06
	359
	406,628,289
	0.10
	0.09
	0.11
	522
	292,087,476
	0.16
	0.14
	0.18


AAMR = age-adjusted mortality rate per 100,000 population, standardized to the 2000 U.S. standard population. LCI = lower 95% confidence interval; UCI = upper 95% confidence interval. – = suppressed per CDC WONDER data use restrictions (fewer than 10 deaths or unstable rate estimate). 2025 data are provisional. Deaths were identified using ICD-10 syphilis codes as any-listed cause on the death certificate (Multiple Cause of Death file, CDC WONDER).


Supplementary Table 3. Syphilis-related mortality in the United States, 2021–2025, by race/ethnicity
	Year
	Deaths
	Population
	AAMR
	95% LCI
	95% UCI

	Non-Hispanic Race (NH Single Race)

	NH American Indian or Alaska Native

	2021
	–
	2,451,916
	–
	–
	–

	2022
	11
	2,420,972
	0.54
	0.27
	0.97

	2023
	–
	2,432,721
	–
	–
	–

	2024
	–
	2,442,428
	–
	–
	–

	2025 (provisional)
	–
	2,442,428
	–
	–
	–

	Total
	36
	12,190,465
	0.30
	0.21
	0.42

	NH Black or African American

	2021
	85
	41,858,536
	0.21
	0.17
	0.26

	2022
	87
	42,070,471
	0.20
	0.16
	0.25

	2023
	91
	42,313,088
	0.22
	0.18
	0.27

	2024
	82
	42,951,595
	0.18
	0.14
	0.23

	2025 (provisional)
	85
	42,951,595
	0.19
	0.15
	0.24

	Total
	430
	212,145,285
	0.20
	0.18
	0.22

	NH White

	2021
	90
	196,833,431
	0.03
	0.03
	0.04

	2022
	87
	196,225,966
	0.04
	0.03
	0.05

	2023
	73
	195,432,584
	0.03
	0.03
	0.04

	2024
	82
	195,433,224
	0.02
	0.02
	0.03

	2025 (provisional)
	81
	195,433,224
	0.02
	0.01
	0.03

	Total
	413
	979,358,429
	0.03
	0.02
	0.03

	NH Asian

	2021
	–
	20,312,147
	–
	–
	–

	2022
	11
	20,911,953
	0.06
	0.03
	0.10

	2023
	–
	21,334,609
	–
	–
	–

	2024
	12
	22,755,665
	0.05
	0.03
	0.09

	2025 (provisional)
	–
	22,755,665
	–
	–
	–

	Total
	42
	108,070,039
	0.03
	0.02
	0.04

	Hispanic or Latino Ethnicity (any race)

	Hispanic or Latino

	2021
	41
	60,647,504
	0.08
	0.06
	0.11

	2022
	47
	61,587,538
	0.10
	0.08
	0.14

	2023
	34
	63,083,281
	0.08
	0.06
	0.11

	2024
	55
	65,815,550
	0.08
	0.06
	0.12

	2025 (provisional)
	50
	65,815,550
	0.10
	0.07
	0.13

	Total
	227
	316,949,423
	0.09
	0.08
	0.10


AAMR = age-adjusted mortality rate per 100,000 population, standardized to the 2000 U.S. standard population. LCI = lower 95% confidence interval; UCI = upper 95% confidence interval. – = suppressed per CDC WONDER data use restrictions (cell count <10 or unstable rate estimate). 2025 data are provisional. NH = non-Hispanic. Race and Hispanic ethnicity categories are drawn from separate CDC WONDER queries and are not mutually exclusive; a person classified as Hispanic may also appear in any NH race group. Deaths were identified using ICD-10 syphilis codes as any-listed cause on the death certificate (Multiple Cause of Death file, CDC WONDER).




Supplementary Table 4. Syphilis-related mortality in the United States, 2021–2025, by state of residence
	State
	Deaths
	Population
	AAMR
	95% LCI
	95% UCI
	Note

	Alabama
	21
	25,027,515
	0.07
	0.04
	0.12
	

	Alaska
	–
	3,381,086
	–
	–
	–
	S

	Arizona
	30
	36,017,458
	0.09
	0.06
	0.12
	

	Arkansas
	–
	14,937,421
	–
	–
	–
	S

	California
	164
	187,625,134
	0.08
	0.07
	0.10
	

	Colorado
	16
	28,420,428
	0.05
	0.03
	0.09
	

	Connecticut
	11
	17,690,068
	U
	0.01
	0.08
	U

	Delaware
	–
	4,998,550
	–
	–
	–
	S

	District of Columbia
	–
	3,313,181
	–
	–
	–
	S

	Florida
	106
	110,579,351
	0.05
	0.04
	0.07
	

	Georgia
	45
	53,731,307
	0.06
	0.04
	0.09
	

	Hawaii
	–
	5,431,492
	–
	–
	–
	S

	Idaho
	–
	9,531,067
	–
	–
	–
	S

	Illinois
	15
	61,772,774
	U
	0.00
	0.03
	U

	Indiana
	16
	33,511,143
	0.04
	0.02
	0.07
	

	Iowa
	–
	15,726,258
	–
	–
	–
	S

	Kansas
	–
	14,258,606
	–
	–
	–
	S

	Kentucky
	14
	22,198,225
	0.05
	0.02
	0.10
	

	Louisiana
	37
	22,537,399
	0.14
	0.10
	0.20
	

	Maine
	–
	6,824,290
	–
	–
	–
	S

	Maryland
	44
	30,024,549
	0.13
	0.09
	0.18
	

	Massachusetts
	–
	34,239,346
	–
	–
	–
	S

	Michigan
	10
	48,982,530
	U
	0.00
	0.03
	U

	Minnesota
	21
	27,925,946
	0.06
	0.03
	0.09
	

	Mississippi
	27
	14,490,255
	0.18
	0.12
	0.27
	

	Missouri
	11
	30,189,980
	0.04
	0.02
	0.07
	

	Montana
	–
	5,461,685
	–
	–
	–
	S

	Nebraska
	–
	9,662,406
	–
	–
	–
	S

	Nevada
	–
	15,226,445
	–
	–
	–
	S

	New Hampshire
	0
	6,870,452
	0.00
	0.00
	0.00
	

	New Jersey
	23
	45,650,561
	0.04
	0.02
	0.06
	

	New Mexico
	13
	10,304,490
	0.13
	0.07
	0.23
	

	New York
	61
	95,986,409
	0.04
	0.03
	0.06
	

	North Carolina
	28
	52,735,067
	0.04
	0.03
	0.06
	

	North Dakota
	–
	3,828,991
	–
	–
	–
	S

	Ohio
	31
	57,477,086
	0.05
	0.03
	0.07
	

	Oklahoma
	34
	18,883,743
	0.18
	0.13
	0.25
	

	Oregon
	19
	20,335,255
	0.08
	0.05
	0.13
	

	Pennsylvania
	26
	63,474,832
	0.03
	0.02
	0.05
	

	Rhode Island
	–
	5,337,674
	–
	–
	–
	S

	South Carolina
	41
	26,198,640
	0.13
	0.10
	0.19
	

	South Dakota
	–
	4,447,903
	–
	–
	–
	S

	Tennessee
	18
	34,792,877
	0.03
	0.01
	0.06
	

	Texas
	118
	149,121,830
	0.09
	0.07
	0.10
	

	Utah
	–
	16,632,188
	–
	–
	–
	S

	Vermont
	–
	3,166,206
	–
	–
	–
	S

	Virginia
	20
	42,131,124
	0.03
	0.02
	0.06
	

	Washington
	24
	37,153,672
	0.07
	0.05
	0.10
	

	West Virginia
	–
	8,677,444
	–
	–
	–
	S

	Wisconsin
	14
	28,943,552
	U
	0.01
	0.06
	U

	Wyoming
	–
	2,847,750
	–
	–
	–
	S

	Total
	1,148
	1,628,713,641
	0.06
	0.06
	0.07
	


AAMR = age-adjusted mortality rate per 100,000 population, standardized to the 2000 U.S. standard population. LCI = lower 95% confidence interval; UCI = upper 95% confidence interval. S = suppressed per CDC WONDER data use restrictions (cell count <10). U = unreliable rate estimate per CDC WONDER (rate based on 9 or fewer deaths or relative standard error >30%). 2025 data are provisional. Population denominators represent the cumulative 2021–2025 person-years. Deaths were identified using ICD-10 syphilis codes as any-listed cause on the death certificate (Multiple Cause of Death file, CDC WONDER).


Supplementary Table 5. Syphilis-related mortality in the United States, 2021–2025, by census region
	Year
	Deaths
	Population
	AAMR
	95% LCI
	95% UCI

	Census Region 1: Northeast

	2021
	25
	55,717,932
	U
	0.01
	0.04

	2022
	27
	55,560,316
	0.02
	0.01
	0.05

	2023
	24
	55,469,734
	0.02
	0.01
	0.04

	2024
	27
	56,245,928
	0.03
	0.01
	0.05

	2025 (provisional)
	35
	56,245,928
	0.05
	0.03
	0.07

	Total
	138
	279,239,838
	0.03
	0.02
	0.04

	Census Region 2: Midwest

	2021
	39
	67,133,619
	0.04
	0.02
	0.05

	2022
	28
	67,031,195
	U
	0.01
	0.04

	2023
	25
	67,107,643
	0.02
	0.01
	0.04

	2024
	24
	67,727,359
	0.03
	0.01
	0.04

	2025 (provisional)
	23
	67,727,359
	0.03
	0.02
	0.05

	Total
	139
	336,727,175
	0.02
	0.02
	0.03

	Census Region 3: South

	2021
	113
	124,068,736
	0.08
	0.06
	0.09

	2022
	116
	125,415,229
	0.08
	0.07
	0.10

	2023
	110
	126,710,277
	0.07
	0.06
	0.09

	2024
	119
	129,092,118
	0.07
	0.06
	0.09

	2025 (provisional)
	120
	129,092,118
	0.07
	0.06
	0.09

	Total
	578
	634,378,478
	0.08
	0.07
	0.09

	Census Region 4: West

	2021
	55
	75,183,247
	0.06
	0.04
	0.08

	2022
	72
	75,210,160
	0.08
	0.06
	0.11

	2023
	50
	75,308,629
	0.06
	0.04
	0.08

	2024
	65
	76,333,057
	0.08
	0.06
	0.10

	2025 (provisional)
	51
	76,333,057
	0.05
	0.03
	0.07

	Total
	293
	378,368,150
	0.07
	0.06
	0.08

	National Total

	Total
	1,148
	1,628,713,641
	0.06
	0.06
	0.07


AAMR = age-adjusted mortality rate per 100,000 population, standardized to the 2000 U.S. standard population. LCI = lower 95% confidence interval; UCI = upper 95% confidence interval. U = unreliable rate estimate per CDC WONDER (relative standard error >30%). 2025 data are provisional. Census region classifications follow U.S. Census Bureau definitions. Deaths were identified using ICD-10 syphilis codes (A50–A53) as any-listed cause on the death certificate (Multiple Cause of Death file, CDC WONDER).



Supplementary Table 6. Syphilis-related mortality in the United States, 2021–2025, by place of death
	Place of death
	Deaths
	% of total deaths

	Medical facility – inpatient
	529
	46.08%

	Medical facility – outpatient or ER
	58
	5.05%

	Medical facility – dead on arrival
	0
	0.00%

	Medical facility – status unknown
	0
	0.00%

	Decedent’s home
	251
	21.86%

	Hospice facility
	88
	7.67%

	Nursing home / long-term care
	168
	14.63%

	Other
	54
	4.70%

	Place of death unknown
	0
	0.00%

	Total
	1,148
	100.00%


Population denominators and age-adjusted mortality rates are not available for place-of-death stratification in CDC WONDER. Deaths represent the cumulative total for 2021–2025; 2025 data are provisional. Place-of-death categories follow NCHS death certificate coding. Deaths were identified using ICD-10 syphilis codes (A50–A53) as any-listed cause on the death certificate (Multiple Cause of Death file, CDC WONDER).


Supplementary Table 7. Sensitivity analyses of syphilis-related mortality in the United States, 2021–2025
	Year
	Deaths
	Population
	AAMR
	95% LCI
	95% UCI

	Analysis 1: Underlying cause of death only

	Syphilis as underlying cause of death (ICD-10 A50–A53); n = 245 (21.3% of primary analysis total)

	2021
	43
	322,103,534
	U
	0.00
	0.01

	2022
	59
	323,216,900
	0.01
	0.01
	0.02

	2023
	41
	324,596,283
	U
	0.00
	0.01

	2024
	49
	329,398,462
	0.01
	0.01
	0.01

	2025 (provisional)
	53
	329,398,462
	0.01
	0.01
	0.01

	Total
	245
	1,628,713,641
	0.01
	0.01
	0.01

	Analysis 2: Restricted ICD-10 code set (A53.0 + A53.9 only)

	MCD restricted to A53.0 (latent syphilis, unspecified) and A53.9 (syphilis, unspecified); n = 453 (39.5%)

	2021
	75
	322,103,534
	U
	0.00
	0.01

	2022
	81
	323,216,900
	0.01
	0.00
	0.01

	2023
	95
	324,596,283
	0.02
	0.02
	0.03

	2024
	89
	329,398,462
	0.01
	0.01
	0.02

	2025 (provisional)
	113
	329,398,462
	0.02
	0.02
	0.03

	Total
	453
	1,628,713,641
	0.01
	0.01
	0.02

	Analysis 3: Congenital syphilis (ICD-10 A50)

	MCD restricted to congenital syphilis; n = 95 (8.3%)

	2021
	14
	322,103,534
	0.01
	0.00
	0.01

	2022
	33
	323,216,900
	0.01
	0.01
	0.02

	2023
	10
	324,596,283
	0.01
	0.00
	0.01

	2024
	24
	329,398,462
	0.01
	0.01
	0.02

	2025 (provisional)
	14
	329,398,462
	0.01
	0.00
	0.01

	Total
	95
	1,628,713,641
	0.01
	0.00
	0.01

	Analysis 4: Early syphilis (ICD-10 A51)

	MCD restricted to early syphilis; n = 12 (1.0%)

	2021
	–
	322,103,534
	–
	–
	–

	2022
	–
	323,216,900
	–
	–
	–

	2023
	0
	324,596,283
	0.00
	0.00
	0.00

	2024
	–
	329,398,462
	–
	–
	–

	2025 (provisional)
	–
	329,398,462
	–
	–
	–

	Total
	12
	1,628,713,641
	0.00
	0.00
	0.00

	Analysis 5: Late syphilis (ICD-10 A52)

	MCD restricted to late syphilis; n = 590 (51.4%)

	2021
	142
	322,103,534
	0.02
	0.02
	0.03

	2022
	123
	323,216,900
	0.04
	0.03
	0.04

	2023
	104
	324,596,283
	0.02
	0.02
	0.03

	2024
	120
	329,398,462
	0.02
	0.02
	0.03

	2025 (provisional)
	101
	329,398,462
	0.02
	0.02
	0.03

	Total
	590
	1,628,713,641
	0.02
	0.02
	0.03

	Analysis 6: Co-occurring COVID-19 and syphilis

	MCD with both syphilis (A50–A53) and COVID-19 (U07.1) listed; n = 44 (3.8%)

	2021
	19
	322,103,534
	U
	0.00
	0.01

	2022
	15
	323,216,900
	0.00
	0.00
	0.00

	2023
	–
	324,596,283
	–
	–
	–

	2024
	–
	329,398,462
	–
	–
	–

	2025 (provisional)
	–
	329,398,462
	–
	–
	–

	Total
	44
	1,628,713,641
	0.00
	0.00
	0.00

	Analysis 7: Co-occurring HIV and syphilis

	MCD with both syphilis (A50–A53) and HIV (B20–B24) listed; n = 316 (27.5%)

	2021
	42
	322,103,534
	0.00
	0.00
	0.00

	2022
	68
	323,216,900
	0.00
	0.00
	0.00

	2023
	68
	324,596,283
	0.00
	0.00
	0.00

	2024
	70
	329,398,462
	0.00
	0.00
	0.00

	2025 (provisional)
	68
	329,398,462
	0.00
	0.00
	0.00

	Total
	316
	1,628,713,641
	0.00
	0.00
	0.00

	Analysis 8: Final data only (excluding provisional 2025)

	Primary analysis restricted to 2021–2024 final MCOD data; n = 919

	2021
	232
	322,103,534
	0.06
	0.05
	0.07

	2022
	243
	323,216,900
	0.08
	0.07
	0.09

	2023
	209
	324,596,283
	0.04
	0.04
	0.05

	2024
	235
	329,398,462
	0.07
	0.06
	0.08

	Total
	919
	1,299,315,179
	0.05
	0.05
	0.06


AAMR = age-adjusted mortality rate per 100,000 population, standardized to the 2000 U.S. standard population. LCI = lower 95% confidence interval; UCI = upper 95% confidence interval. – = suppressed per CDC WONDER data use restrictions (cell count <10). U = unreliable rate estimate per CDC WONDER (relative standard error >30%). 0.00 = rate rounds to zero at two decimal places but reflects non-zero mortality (<0.005 per 100,000). 2025 data are provisional except in Analysis 8. Percentages in subheaders indicate proportion of the primary analysis total (n = 1,148). The primary analysis used any-mention syphilis codes (ICD-10 A50–A53) on the Multiple Cause of Death file, 2021–2025.

