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Supplementary table 1. Annual percentages of tuberculosis (TB) cases in U.S.-born persons classified as recurrent cases, by location where cases were counted: United States, 2008–2020.
	
	Percent of TB cases classified as recurrent cases (95%CI)1

	Year
	Cases in AIAN2 persons counted in Alaska
	Cases in AIAN2 persons counted in the United States3
	All cases counted in the United States

	2008
	27.3 (15.1–44.2)
	9.2 (5.4–15.0)
	4.2 (3.7–4.7)

	2009
	8.0 (2.2–25.0)
	6.0 (2.9–11.8)
	3.4 (2.9–4.0)

	2010
	9.8 (3.9–22.6)
	4.8 (2.4–9.1)
	3.9 (3.4–4.6)

	2011
	6.4 (2.2–17.2)
	4.9 (2.4–9.8)
	4.5 (3.9–5.2)

	2012
	11.5 (5.4–23.0)
	7.8 (4.5–13.2)
	4.3 (3.7–5.0)

	2013
	5.6 (1.9–15.1)
	3.8 (1.6–8.6)
	4.1 (3.5–4.9)

	2014
	27.1 (16.6–41.0)
	13.6 (8.8–20.5)
	4.2 (3.5–5.0)

	2015
	8.9 (3.9–19.3)
	7.7 (4.5–13.0)
	4.1 (3.4–4.9)

	2016
	17.1 (8.5–31.3)
	7.8 (4.2–14.2)
	3.7 (3.1–4.5)

	2017
	9.1 (3.1–23.6)
	5.6 (2.6–11.6)
	3.3 (2.7–4.1)

	2018
	6.8 (2.3–18.2)
	8.4 (4.5–15.2)
	3.1 (2.5–3.9)

	2019
	16.7 (8.3–30.6)
	10.2 (5.5–18.3)
	3.8 (3.1–4.7)

	2020
	2.4 (0.4–12.6)
	1.2 (0.2–6.3)
	2.9 (2.2–3.7)



AIAN: American Indian or Alaska Native.

CI: Confidence interval.

1 95%CIs calculated using the Wilson score interval method [13].

2 Persons who self-reported AIAN race, irrespective of ethnicity and including both single race and multiracial persons.

3 Includes Alaska.
			

Supplementary table 2. Epidemiologic characteristics of episodes of recurrent tuberculosis (rTB) in American Indian or Alaska Native (AIAN) persons by etiologic attribution: Alaska, 2008–2020.
	Category
	Count
	Percent in male persons
	Median age at recurrent case count date (years) (range)
	Median inter-episode interval (months) (range)
	Median wgSNP distance1 to corresponding initial case (range)
	Median potential source case coverage, previous two years (range)2
	Median potential source case coverage, inter-episode interval (range)3

	Recurrent episodes included in genetic analyses
	38
	76.3
	52 (26–77)
	72 (18–271)
	5 (0–800)
	77 (6.1–100)
	70.5 (5–100)

	Recurrent episodes attributed to reinfection based on wgSNP distances and phylogenetic analyses
	25
	72.0
	50 (34–72)
	99 (32–271)
	9 (2–800)
	76.8 (12.0–100)
	68.0 (7.4–100)

	Recurrent episodes attributed to relapse based on wgSNP distances and phylogenetic analyses
	2
	100
	30.5 (26–35)
	20.5 (18–23)
	0 (0–0)
	72.0 (61.5–82.4)
	75.8 (63.6–88.0)

	Recurrent episodes with indeterminant etiologic attribution based on wgSNP distances and phylogenetic analyses
	11
	81.8
	57 (40–77)
	70 (40–160)
	1 (0–6)
	77.1 (6.1–100)
	75.7 (5.0–100)

	Recurrent episodes attributed to reinfection based on wgSNP distances alone
	11
	81.8
	57 (37–72)
	59 (34–174)
	58 (13–800)
	70.0 (64.7–84.8)
	70.8 (40.3–88.9)

	Recurrent episodes attributed to relapse based on wgSNP distances alone
	27
	74.1
	50 (26–77)
	97 (18–271)
	3 (0–9)
	77.4 (6.1–100)
	68.8 (5.0–100)

	Recurrent episodes attributed to reinfection based on conventional genotyping methods
	6
	100
	49 (36–72)
	80.5 (50–174)
	46 (9–800)
	77.5 (57.1–84.8)
	77.1 (30.0–88.9)

	Recurrent episodes attributed to relapse based on conventional genotyping methods
	32
	71.9
	52.5 (26–77)
	71.5 (18–271)
	4 (0–697)
	77.0 (6.1–100)
	69.8 (5.0–100)



1 wgSNP distances from aggregate wgSNP comparison.
				
2 Proportion of cases (excluding the initial case) counted in the same geographic area as the recurrent case during the period spanning two years prior to and 90 days following the recurrent case count date for which WGS data were available for an associated isolate.
				
3 Proportion of cases (excluding the initial case) counted in the same geographic area as the recurrent case during the period spanning the initial case count date and 90 days following the recurrent case count date for which WGS data were available for an associated isolate.				


Supplementary table 3. Characteristics and etiologic attribution of 38 episodes of recurrent tuberculosis (rTB) in American Indian or Alaska Native (AIAN) persons: Alaska, 2008–2020.
	Recurrent episode number
	Recurrent case count year
	Recurrent case geographic area
	Length of inter-episode interval (months)
	wgSNP distance1 to corresponding initial case
	Potential source case coverage, previous two years (number of cases)2
	Potential source case coverage, inter-episode interval (number of cases)3
	Attribution based on wgSNP distances and phylogenetic analyses (attribution criterion)4
	Attribution based on wgSNP distances alone
	Attribution based on conventional genotyping methods (number of different positions)5

	1
	2020
	Municipality of Anchorage
	153
	2
	80.5 (41)
	22.8 (241)
	Reinfection (2)
	Relapse
	Relapse6 (0)

	2
	2014
	Municipality of Anchorage
	73
	1
	6.1 (49)
	5.0 (119)
	Indeterminant (7)
	Relapse
	Relapse7 (0)

	3
	2015
	Municipality of Anchorage
	51
	5
	12.0 (50)
	7.4 (95)
	Reinfection (2)
	Relapse
	Relapse6 (0)

	4
	2008
	Bethel Census Area
	59
	697
	70.0 (20)
	62.7 (51)
	Reinfection (1)
	Reinfection
	Relapse7(0)

	5
	2013
	Bethel Census Area
	56
	56
	66.7 (33)
	74.6 (71)
	Reinfection (1)
	Reinfection
	Relapse7 (1)

	6
	2016
	Bethel Census Area
	147
	7
	77.1 (35)
	73.4 (158)
	Reinfection (2)
	Relapse
	Relapse7 (0)

	7
	2008
	Bethel Census Area
	34
	56
	70.0 (20)
	70.8 (24)
	Reinfection (1)
	Reinfection
	Relapse7 (0)

	8
	2017
	Municipality of Anchorage
	114
	3
	27.5 (40)
	12.2 (181)
	Indeterminant (4)
	Relapse
	Relapse7 (0)

	9
	2008
	Bethel Census Area
	58
	58
	70.0 (20)
	62.7 (51)
	Reinfection (1)
	Reinfection
	Relapse7(0)

	10
	2012
	Bethel Census Area
	49
	0
	77.1 (35)
	78.5 (65)
	Indeterminant (4)
	Relapse
	Relapse7 (0)

	11
	2018
	Bethel Census Area
	105
	6
	77.4 (53)
	75.7 (148)
	Indeterminant (6)
	Relapse
	Relapse6 (1)

	12
	2018
	Bethel Census Area
	97
	1
	76.9 (52)
	73.9 (138)
	Indeterminant (4)
	Relapse
	Relapse6 (1)

	13
	2014
	Nome Census Area
	69
	800
	84.8 (33)
	86.8 (53)
	Reinfection (1)
	Reinfection
	Reinfection6 (11)

	14
	2014
	Nome Census Area
	18
	0
	82.4 (34)
	88.0 (25)
	Relapse (3)
	Relapse
	Relapse6 (0)

	15
	2019
	Nome Census Area
	175
	9
	62.5 (16)
	77.7 (112)
	Reinfection (2)
	Relapse
	Relapse7 (0)

	16
	2014
	Nome Census Area
	90
	782
	81.3 (32)
	84.1 (63)
	Reinfection (1)
	Reinfection
	Reinfection7 (8)

	17
	2009
	Nome Census Area
	160
	1
	90.9 (11)
	18.5 (146)
	Indeterminant (5)
	Relapse
	Relapse6 (1)

	18
	2013
	Nome Census Area
	52
	6
	82.6 (23)
	83.3 (36)
	Reinfection (2)
	Relapse
	Relapse6 (1)

	19
	2019
	Nome Census Area
	70
	2
	56.3 (16)
	68.8 (48)
	Indeterminant (5, 6)
	Relapse
	Relapse6 (0)

	20
	2011
	Aleutians West Census Area
	174
	13
	66.7 (3)
	41.2 (17)
	Reinfection (1)
	Reinfection
	Reinfection6 (2)

	21
	2014
	Aleutians West Census Area
	43
	1
	100 (8)
	100 (14)
	Indeterminant (5)
	Relapse
	Relapse6 (1)

	22
	2012
	Aleutians West Census Area
	170
	5
	100 (8)
	66.7 (18)
	Reinfection (2)
	Relapse
	Relapse6 (0)

	23
	2016
	Aleutians West Census Area
	41
	1
	77.8 (9)
	86.7 (15)
	Indeterminant (5)
	Relapse
	Relapse6 (0)

	24
	2012
	Aleutians West Census Area
	146
	4
	100 (5)
	63.6 (11)
	Reinfection (2)
	Relapse
	Relapse6 (0)

	25
	2000
	Aleutians West Census Area
	71
	9
	57.1 (7)
	30.0 (20)
	Reinfection (2)
	Relapse
	Reinfection6 (2)

	26
	2012
	Aleutians West Census Area
	143
	5
	100 (5)
	60.0 (10)
	Reinfection (2)
	Relapse
	Relapse6 (1)

	27
	2015
	Aleutians West Census Area
	32
	2
	100 (6)
	100 (12)
	Reinfection (2)
	Relapse
	Relapse6 (0)

	28
	2008
	Bethel Census Area
	101
	64
	64.7 (17)
	40.3 (77)
	Reinfection (1)
	Reinfection
	Relapse7 (0)

	29
	2015
	Aleutians West Census Area
	50
	14
	80.0 (10)
	88.9 (18)
	Reinfection (1)
	Reinfection
	Reinfection6 (3)

	30
	2017
	Aleutians West Census Area
	44
	1
	75.0 (8)
	83.3 (12)
	Indeterminant (5)
	Relapse
	Relapse6 (0)

	31
	2019
	Bethel Census Area
	42
	17
	74.5 (51)
	80.0 (80)
	Reinfection (1)
	Reinfection
	Relapse6 (1)

	32
	2012
	Aleutians West Census Area
	214
	9
	100 (5)
	41.4 (29)
	Reinfection (2)
	Relapse
	Relapse6 (1)

	33
	2019
	Bethel Census Area
	124
	4
	76.8 (56)
	74.3 (175)
	Reinfection (2)
	Relapse
	Relapse7 (0)

	34
	2017
	Nome Census Area
	271
	5
	63.6 (11)
	33.9 (239)
	Reinfection (2)
	Relapse
	Relapse6 (0)

	35
	2010
	Bethel Census Area
	40
	0
	77.4 (31)
	81.3 (48)
	Indeterminant (4)
	Relapse
	Relapse7 (0)

	36
	2010
	Nome Census Area
	99
	4
	100 (13)
	68.0 (50)
	Reinfection (2)
	Relapse
	Relapse6 (0)

	37
	2018
	Nome Census Area
	23
	0
	61.5 (13)
	63.6 (11)
	Relapse (3)
	Relapse
	Relapse6 (1)

	38
	2016
	Bethel Census Area
	155
	78
	75.0 (32)
	70.1 (164)
	Reinfection (1)
	Reinfection
	Reinfection6 (4)


1 wgSNP distances from aggregate wgSNP comparison.

2 Proportion of cases (excluding the initial case) counted in the same geographic area as the recurrent case during the period spanning two years prior to and 90 days following the recurrent case count date for which WGS data were available for an associated isolate. Number of cases (denominator for each coverage calculation) provided parenthetically.

3 Proportion of cases (excluding the initial case) counted in the same geographic area as the recurrent case during the period spanning the initial case count date and 90 days following the recurrent case count date for which WGS data were available for an associated isolate. Number of cases (denominator for each coverage calculation) provided parenthetically.

4 See table 1 for detailed descriptions of attribution criteria.

5 Number of single position changes across the spoligotype octal code and MIRU-VNTR pattern (12-locus or 24-locus depending on available data). In addition to the most frequently observed type of single position change (e.g., a “2” to a “4”), the following were also counted: a) a “-“ (deletion); b) a “%,” when for example the initial case isolate was a "4" and the recurrent case isolate was "1, 4"; c) when for example the initial case isolate was a "-" and the recurrent case isolate was a "b", or vice versa.

6 Based on spoligotype and 24-locus MIRU-VNTR.

7 Based on spoligotype and 12-locus MIRU-VNTR.

Supplementary table 4. Data from 16 publications identified by a literature search for investigations that sought to distinguish recurrent tuberculosis (rTB) relapse and reinfection etiologies using WGS. Results of this investigation are included for reference.

	Citation
	Investigation location(s)
	Point estimate of reinfection proportion based on wgSNP distances and phylogenetic analyses (Number of episodes genotyped)
	Point estimate of reinfection proportion based on wgSNP distances alone (Number of episodes genotyped)
	wgSNP distance threshold used to define reinfection
	Point estimate of reinfection proportion based on conventional genotyping methods (Number of episodes genotyped)
	Conventional genotyping method(s) used
	Conventional genotyping threshold used to define reinfection (Number of differing loci)
	Inter-episode interval threshold used to define rTB
	Inter-episode interval durations
	Notes

	This investigation
	USA
	65.8% (38)
	28.9% (38)
	>10
	13.2% (38)
	Spoligotyping, 24-locus MIRU-VNTR
	>1
	≥12 months
	 
	 

	Asare et al. (2021) [17]
	Ghana
	–
	24.1% (29)
	>50
	25.0% (36)
	15-locus MIRU-VNTR
	>1
	>6 months
	41.7% (15/36) had interval >12 months
	 

	Bryant et al. (2013) [18]
	Malaysia, South Africa, Thailand
	–
	8.3% (36)
	>14
	11.1% (36)
	24-locus MIRU-VNTR
	>2
	>17 weeks
	22.2% (8/36) had interval ≥12 months
	One episode with a conventional genotyping distance of 4 differences was attributed to relapse by the authors but is attributed to reinfection here to be consistent with the stated conventional genotyping distance threshold.

	Dippenaar et al. (2019) [19]
	South Africa
	–
	12.0% (25)
	>5
	0% (25)
	IS6100 RFLP
	>2
	Not reported
	80.0% (20/25) had interval >12 months
	 

	Du et al. (2021) [20]
	China
	–
	8.8% (68)
	>6
	–
	–
	–
	≥12 months
	 
	 

	Folkvardsen et al. (2020) [21]
	Denmark
	28.1% (32)
	3.1% (32)
	>5
	–
	–
	–
	≥12 months
	 
	 

	Guerra-Assunção et a. (2014) [22]
	Malawi
	–
	22.7% (66)
	>100
	16.7% (42)
	IS6100 RFLP
	>1
	Not reported
	Data not reported
	 

	He et al. (2023) [23]
	China
	–
	25.0% (36)
	>12
	–
	–
	–
	≥6 months
	Data not reported
	 

	Korhonen et al. (2016) [24]
	Finland
	–
	5.6% (18)
	>6
	14.3% (21)
	Spoligotyping
	>0
	≥12 months
	 
	The authors only performed WGS on episodes attributed to relapse based on conventional genotyping methods (spoligotyping).

	Li et al. (2022) [25]
	China
	–
	11.4% (44)
	>12
	–
	–
	–
	≥6 months
	Data not reported
	 

	Liu et al. (2022) [26]
	China
	–
	28.9% (38)
	>6
	–
	–
	–
	Not reported
	Data not reported
	 

	Mave et al. (2022) [27]
	India
	–
	17.1% (76)
	>7
	–
	–
	–
	≥6 months
	Not reported
	 

	Norrby et al. (2020) [28]
	Sweeden
	–
	35.3% (17)
	>5
	–
	–
	–
	>6 months
	100% (17/17) had interval >12 months
	One episode with a wgSNP distance of 7 SNPs was attributed to relapse by the authors but is attributed to reinfection here to be consistent with the stated wgSNP distance threshold.

	Parvaresh et al. (2018) [29]
	Australia
	–
	23.1% (13)
	>10
	13.3% (15)
	24-locus MIRU-VNTR
	>2
	Not reported
	100% (15/15) had interval ≥12 months
	One episode with a wgSNP distance of 12 SNPs was attributed to relapse by the authors but is attributed to reinfection here to be consistent with the stated wgSNP distance threshold.

	Sadovska et al. (2023) [30]
	Latvia
	38.9% (36)
	16.7% (36)
	>9
	–
	–
	–
	Not reported
	100% (36/36) had interval >12 months
	When the authors based attributions on wgSNP distances and phylogentic analyses, conclusions derived from the latter took precedent.

	Shanmugam et al. (2021) [31]
	India
	–
	41.5% (41)
	>5
	47.5% (40)
	Spoligotyping, 12-locus MIRU-VNTR
	>2
	Not reported
	65.9% (27/41) had interval ≥12 months
	 

	Witney et al. (2017) [32]
	sub-Saharan Africa
	–
	8.6% (35)
	>5
	8.6% (35)
	24-locus MIRU-VNTR
	>2
	Not reported
	Data not reported
	 


 


[bookmark: _Hlk151188028]Supplementary table 5. Number of unique Mycobacterium tuberculosis GENTypes per 100 genotyped tuberculosis (TB) cases in U.S.-born persons by state (including the District of Columbia): United States, 2008–2020. GENTypes are unique genotypes based on results of spoligotyping and MIRU-VNTR typing [15]. State level number and percent of TB cases missing GENType data (i.e., not genotyped) are also provided.
	State
	Number of unique GENTypes
	Number of TB cases with GENType data
	Unique GENTypes per 100 genotyped TB cases
	Number of TB cases missing GENType data
	Percent of TB cases missing GENType data

	Alabama
	442
	844
	52.4
	369
	30.4

	Alaska
	113
	474
	23.8
	133
	21.9

	Arizona
	372
	530
	70.2
	277
	34.3

	Arkansas
	270
	444
	60.8
	237
	34.8

	California
	1839
	3537
	52.0
	2185
	38.2

	Colorado
	108
	121
	89.3
	98
	44.7

	Connecticut
	102
	124
	82.3
	51
	29.1

	Delaware
	48
	59
	81.4
	37
	38.5

	District of Columbia
	79
	101
	78.2
	83
	45.1

	Florida
	1182
	2507
	47.1
	1216
	32.7

	Georgia
	632
	1458
	43.3
	840
	36.6

	Hawaii
	99
	118
	83.9
	81
	40.7

	Idaho
	34
	36
	94.4
	18
	33.3

	Illinois
	494
	813
	60.8
	619
	43.2

	Indiana
	273
	439
	62.2
	193
	30.5

	Iowa
	66
	86
	76.7
	55
	39.0

	Kansas
	97
	124
	78.2
	42
	25.3

	Kentucky
	235
	336
	69.9
	173
	34.0

	Louisiana
	324
	682
	47.5
	705
	50.8

	Maine
	31
	41
	75.6
	12
	22.6

	Maryland
	281
	389
	72.2
	228
	37.0

	Massachusetts
	195
	230
	84.8
	138
	37.5

	Michigan
	310
	488
	63.5
	335
	40.7

	Minnesota
	146
	203
	71.9
	150
	42.5

	Mississippi
	318
	538
	59.1
	330
	38.0

	Missouri
	201
	298
	67.4
	201
	40.3

	Montana
	34
	42
	81.0
	18
	30.0

	Nebraska
	49
	59
	83.1
	31
	34.4

	Nevada
	109
	150
	72.7
	149
	49.8

	New Hampshire
	14
	16
	87.5
	14
	46.7

	New Jersey
	399
	513
	77.8
	325
	38.8

	New Mexico
	141
	173
	81.5
	69
	28.5

	New York
	783
	1122
	69.8
	806
	41.8

	North Carolina
	604
	1098
	55.0
	479
	30.4

	North Dakota
	14
	41
	34.1
	28
	40.6

	Ohio
	380
	578
	65.7
	283
	32.9

	Oklahoma
	229
	374
	61.2
	245
	39.6

	Oregon
	126
	195
	64.6
	82
	29.6

	Pennsylvania
	388
	524
	74.0
	488
	48.2

	Rhode Island
	26
	30
	86.7
	23
	43.4

	South Carolina
	367
	662
	55.4
	426
	39.2

	South Dakota
	46
	74
	62.2
	38
	33.9

	Tennessee
	401
	750
	53.5
	499
	40.0

	Texas
	1824
	4581
	39.8
	2381
	34.2

	Utah
	50
	56
	89.3
	36
	39.1

	Vermont
	9
	9
	100.0
	8
	47.1

	Virginia
	327
	426
	76.8
	239
	35.9

	Washington
	236
	363
	65.0
	164
	31.1

	West Virginia
	69
	82
	84.1
	42
	33.9

	Wisconsin
	134
	187
	71.7
	64
	25.5

	Wyoming
	9
	9
	100.0
	5
	35.7
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