Appendix
Supplemental Table 1. Clinical characteristics of measles case-patients according to epidemiologic linkage and vaccination status, United States, 2001-2022 (N=3,274) 
	
	PCR-Confirmed cases
	Epidemiologically-linked Case
	Sporadic Casea

	
	Unvaccinated
	1-dose Vaccinated
	≥2-dose Vaccinated
	Unvaccinated
	1-dose Vaccinated
	≥2-dose Vaccinated
	Unvaccinated
	1-dose Vaccinated
	≥2-dose Vaccinated

	# Cases
	942
	78
	114
	2493
	193
	180
	306
	65
	37

	Clinical presentation
	
	
	
	
	
	
	
	
	

	Classic measles presentationb
	
	
	
	
	
	
	
	
	

	Yes
	749 (90%)
	61 (87%)
	69 (65%)
	1930 (87%)
	141 (79%)
	109 (66%)
	232 (91%)
	43 (86%)
	21 (72%)

	No
	83 (10%)
	9 (13%)
	37 (35%)
	296 (13%)
	38 (21%)
	55 (34%)
	24 (9%)
	7 (14%)
	8 (28%)

	Rash and Fever
	
	
	
	
	
	
	
	
	

	Yes
	780 (98%)
	63 (94%)
	96 (92%)
	2062 (98%)
	160 (95%)
	143 (90%)
	245 (99%)
	44 (100%)
	26 (93%)

	No
	13 (2%)
	4 (6%)
	8 (8%)
	45 (2%)
	8 (5%)
	16 (10%)
	2 (1%)
	0 (0%)
	2 (7%)

	Cough, Coryza, and/or Conjunctivitis
	
	
	
	
	
	
	
	
	

	Yes
	777 (97%)
	67 (97%)
	75 (72%)
	2003 (95%)
	153 (91%)
	120 (75%)
	237 (96%)
	46 (98%)
	22 (76%)

	No
	20 (3%)
	2 (3%)
	29 (28%)
	96 (5%)
	15 (9%)
	41 (25%)
	9 (4%)
	1 (2%)
	7 (24%)

	Complicationsc 
	
	
	
	
	
	
	
	
	

	Yes
	324 (45%)
	15 (27%)
	24 (25%)
	784 (42%)
	40 (27%)
	31 (22%)
	105 (53%)
	14 (39%)
	6 (23%)

	No
	398 (55%)
	41 (73%)
	72 (75%)
	1077 (58%)
	106 (73%)
	112 (78%)
	95 (47%)
	22 (61%)
	20 (77%)

	Hospitalization
	
	
	
	
	
	
	
	
	

	Yes
	258 (37%)
	10 (19%)
	15 (15%)
	344 (21%)
	32 (21%)
	18 (12%)
	129 (51%)
	14 (30%)
	3 (10%)

	No
	443 (63%)
	43 (81%)
	85 (85%)
	1320 (79%)
	119 (79%)
	134 (88%)
	124 (49%)
	32 (70%)
	26 (90%)

	Death
	
	
	
	
	
	
	
	
	

	Yes
	0 (0%)
	0 (0%)
	0 (0%)
	0 (0%)
	0 (0%)
	0 (0%)
	1 (0%)
	1 (2%)
	0 (0%)

	No
	633 (100%)
	47 (100%)
	85 (100%)
	2493 (100%)
	193 (100%)
	180 (100%)
	305 (100%)
	64 (98%)
	37 (100%)

	Severe Diseased
	
	
	
	
	
	
	
	
	

	Yes
	280 (30%)
	12 (15%)
	17 (15%)
	389 (16%)
	34 (18%)
	20 (11%)
	130 (42%)
	14 (22%)
	4 (11%)

	No
	662 (70%)
	66 (85%)
	97 (85%)
	2104 (84%)
	159 (82%)
	160 (89%)
	176 (58%)
	51 (78%)
	33 (89%)


a Cases without an epidemiologic-linkage to other measles cases were defined as sporadic cases.
b Classic measles presentation defined as presence of rash, fever, and at least one of the following symptoms (cough, coryza and/or conjunctivitis). 
c Complications defined as presence of, diarrhea, otitis media, pneumonia, or encephalitis
d Severe disease defined as the presence of pneumonia, encephalitis, hospitalization, or death


Supplemental Table 2. Clinical presentation and diseases severity of measles according to vaccination status, among cases with non-missing data on vaccination status and age, United States, including and excluding infants aged <12 months , 2001-2022 (N=2,797) 
	
	All Cases
	Cases Age ≥12 Months

	
	Unvaccinated
	1-dose Vaccinated
	≥2-dose Vaccinated
	Unvaccinated
	1-dose Vaccinated
	≥2-dose Vaccinated

	# Cases
	2799
	258
	217
	2329
	251
	217

	Clinical presentation
	
	
	
	
	
	

	Classic measles presentationa
	
	
	
	
	
	

	Yes
	2162 (87%)
	184 (80%)
	130 (67%)
	1791 (87%)
	177 (80%)
	130 (67%)

	No
	320 (13%)
	45 (20%)
	63 (33%)
	261 (13%)
	45 (20%)
	63 (33%)

	Rash and Fever
	
	
	
	
	
	

	Yes
	2307 (98%)
	204 (96%)
	169 (90%)
	1911 (99%)
	197 (96%)
	169 (90%)

	No
	47 (2%)
	8 (4%)
	18 (10%)
	28 (1%)
	8 (4%)
	18 (10%)

	Cough, Coryza, and/or Conjunctivitis
	
	
	
	
	
	

	Yes
	2240 (96%)
	199 (93%)
	142 (75%)
	1854 (96%)
	192 (92%)
	142 (75%)

	No
	105 (4%)
	16 (7%)
	48 (25%)
	82 (4%)
	16 (8%)
	48 (25%)

	Complicationsb 
	
	
	
	
	
	

	Yes
	889 (43%)
	54 (30%)
	37 (22%)
	708 (42%)
	50 (28%)
	37 (22%)

	No
	1172 (57%)
	128 (70%)
	132 (78%)
	986 (58%)
	128 (72%)
	132 (78%)

	Hospitalization
	
	
	
	
	
	

	Yes
	473 (25%)
	46 (23%)
	21 (12%)
	361 (23%)
	46 (24%)
	21 (12%)

	No
	1444 (75%)
	151 (77%)
	160 (88%)
	1196 (77%)
	144 (76%)
	160 (88%)

	Death
	
	
	
	
	
	

	Yes
	1 (0%)
	1 (0%)
	0 (0%)
	1 (0%)
	1 (0%)
	0 (0%)

	No
	2798 (100%)
	257 (100%)
	217 (100%)
	2328 (100%)
	250 (100%)
	217 (100%)

	Severe Diseasec
	
	
	
	
	
	

	Yes
	519 (19%)
	48 (19%)
	24 (11%)
	398 (17%)
	47 (19%)
	24 (11%)

	No
	2280 (81%)
	210 (81%)
	193 (89%)
	1931 (83%)
	204 (81%)
	193 (89%)





a The number of cases included in each clinical presentation or disease severity category might not sum to the total number of cases because of missing or unknown values.
b Classic measles presentation defined as presence of rash, fever, and at least one of the following symptoms (cough, coryza and/or conjunctivitis). 
c Complications defined as presence of, diarrhea, otitis media, pneumonia, or encephalitis
d Severe disease defined as the presence of pneumonia, encephalitis, hospitalization, or death




Supplemental Table 3. Clinical characteristics of measles case-patients according to age group, among cases with non-missing data on vaccination status and age, United States, including and excluding vaccinated persons, 2001-2022 (N=3,274)

	
	All Persons
N=3,274
	Unvaccinated Persons
N=2,799

	 
	<12 m
	12 m-4 y
	5-19 y
	≥20 y
	<12 m
	12 m-4 y
	5-19 y
	≥20 y

	 
	# (%)
	# (%)
	# (%)
	# (%)
	# (%)
	# (%)
	# (%)
	# (%)

	# Cases
	477
	991
	1092
	714
	470
	875
	988
	466

	Clinical presentationa
	
	
	
	
	
	
	
	

	Classic measles presentationb
	
	
	
	
	
	
	
	

	Yes
	378 (86%)
	806 (90%)
	774 (83%)
	518 (82%)
	371 (86%)
	715 (90%)
	710 (84%)
	366 (89%)

	No
	59 (14%)
	94 (10%)
	158 (17%)
	117 (18%)
	59 (14%)
	79 (10%)
	136 (16%)
	46 (11%)

	Rash and Fever
	
	
	
	
	
	
	
	

	Yes
	403 (95%)
	851 (98%)
	850 (99%)
	576 (96%)
	396 (95%)
	753 (99%)
	773 (99%)
	385 (98%)

	No
	19 (5%)
	15 (2%)
	12 (1%)
	27 (4%)
	19 (5%)
	9 (1%)
	10 (1%)
	9 (2%)

	Cough, Coryza, and/or Conjunctivitis
	
	
	
	
	
	
	
	

	Yes
	393 (94%)
	825 (96%)
	811 (94%)
	552 (90%)
	386 (94%)
	729 (97%)
	742 (95%)
	383 (96%)

	No
	23 (6%)
	31 (4%)
	52 (6%)
	63 (10%)
	23 (6%)
	25 (3%)
	40 (5%)
	17 (4%)

	Disease Severitya
	
	
	
	
	
	
	
	

	Complicationsc
	
	
	
	
	
	
	
	

	Yes
	185 (50%)
	358 (46%)
	223 (31%)
	214 (40%)
	181 (49%)
	327 (48%)
	215 (33%)
	166 (47%)

	No
	186 (50%)
	414 (54%)
	506 (69%)
	326 (60%)
	186 (51%)
	354 (52%)
	445 (67%)
	187 (53%)

	Hospitalization
	
	
	
	
	
	
	
	

	Yes
	112 (31%)
	198 (26%)
	80 (12%)
	150 (31%)
	112 (31%)
	178 (27%)
	71 (12%)
	112 (40%)

	No
	255 (69%)
	557 (74%)
	612 (88%)
	331 (69%)
	248 (69%)
	486 (73%)
	540 (88%)
	170 (60%)

	Death
	
	
	
	
	
	
	
	

	Yes
	0 (0%)
	0 (0%)
	1 (0%)
	1 (0%)
	0 (0%)
	0 (0%)
	0 (0%)
	1 (0%)

	No
	477 (100%)
	991 (100%)
	1091 (100%)
	713 (100%)
	470 (100%)
	875 (100%)
	988 (100%)
	465 (100%)

	Severe Diseased
	
	
	
	
	
	
	
	

	Yes
	122 (26%)
	219 (22%)
	94 (9%)
	156 (22%)
	121 (26%)
	198 (23%)
	84 (9%)
	116 (25%)

	No
	355 (74%)
	772 (78%)
	998 (91%)
	558 (78%)
	349 (74%)
	677 (77%)
	904 (91%)
	350 (75%)



a The number of cases included in each clinical presentation or disease severity category might not sum to the total number of cases because of missing or unknown values.
b Classic measles presentation defined as presence of rash, fever, and at least one of the following symptoms (cough, coryza and/or conjunctivitis). 
c Complications defined as presence of, diarrhea, otitis media, pneumonia, or encephalitis
d Severe disease defined as the presence of pneumonia, encephalitis, hospitalization, or death


Supplemental Table 4. Clinical characteristics of measles case-patients according to vaccination status and age group, among cases age ≥12 months with non-missing data on vaccination status and age, United States, 2001-2022 (N=2,797)

	
	Age and Vaccination Group

	
	12 m-4y
	5-19 y
	≥20 y

	
	Unvaccinated
	Vaccinated
	Unvaccinated
	Vaccinated
	Unvaccinated
	Vaccinated

	
	#
	%
	#
	%
	#
	%
	#
	%
	#
	%
	#
	%

	# Cases
	875
	116
	988
	104
	466
	248

	Classic measles presentationb
	
	
	
	
	
	
	
	
	
	
	
	

	Yes
	715
	90%
	91
	86%
	710
	84%
	64
	74%
	366
	89%
	152
	68%

	No
	79
	10%
	15
	14%
	136
	16%
	22
	26%
	46
	11%
	71
	32%

	Rash and Fever
	
	
	
	
	
	
	
	
	
	
	
	

	Yes
	753
	99%
	98
	94%
	773
	99%
	77
	97%
	385
	98%
	191
	91%

	No
	9
	1%
	6
	6%
	10
	1%
	2
	3%
	9
	2%
	18
	9%

	Cough, Coryza, and/or Conjunctivitis
	
	
	
	
	
	
	
	
	
	
	
	

	Yes
	729
	97%
	96
	94%
	742
	95%
	69
	85%
	383
	96%
	169
	79%

	No
	25
	3%
	6
	6%
	40
	5%
	12
	15%
	17
	4%
	46
	21%

	Disease severitya
	
	
	
	
	
	
	
	
	
	
	
	

	Complicationsc
	
	
	
	
	
	
	
	
	
	
	
	

	Yes
	327
	48%
	31
	34%
	215
	33%
	8
	12%
	166
	47%
	48
	26%

	No
	354
	52%
	60
	66%
	445
	67%
	61
	88%
	187
	53%
	139
	74%

	Hospitalization
	
	
	
	
	
	
	
	
	
	
	
	

	Yes
	178
	27%
	20
	22%
	71
	12%
	9
	11%
	112
	40%
	38
	19%

	No
	486
	73%
	71
	78%
	540
	88%
	72
	89%
	170
	60%
	161
	81%

	Death
	
	
	
	
	
	
	
	
	
	
	
	

	Yes
	0
	0%
	0
	0%
	0
	0%
	1
	1%
	1
	0%
	0
	0%

	No
	875
	100%
	116
	100%
	988
	100%
	103
	99%
	465
	100%
	248
	100%

	Severe Diseased
	
	
	
	
	
	
	
	
	
	
	
	

	Yes
	198
	23%
	21
	18%
	84
	9%
	10
	10%
	116
	25%
	40
	16%

	No
	677
	77%
	95
	82%
	904
	91%
	94
	90%
	350
	75%
	208
	84%


a The number of cases included in each clinical presentation or disease severity category might not sum to the total number of cases because of missing or unknown values.
b Classic measles presentation defined as presence of rash, fever, and at least one of the following symptoms (cough, coryza and/or conjunctivitis). 
c Complications defined as presence of, diarrhea, otitis media, pneumonia, or encephalitis
d Severe disease defined as the presence of pneumonia, encephalitis, hospitalization, or death 


Supplemental Figure 1. Clinical presentation and diseases severity of measles according to vaccination status, among cases with non-missing data on vaccination status and age, United States, 2001-2022 (N=3,274) 
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