Supplementary Figure 1. Varicella-related mortality rates, according to underlying or contributing cause — United States, 1990–2019 (age-adjusted to the 2000 US Census population)
Decline 2017–2019 vs. 1990–1994:
      Underlying: 89%
      Contributing: 82%












2

Supplementary Table 1. Rates of complications among patients hospitalized with varicella for selected years: 1993–1995 (pre-vaccine), 2005–2006 (end of 1-dose period), and 2018–2019 (mature 2-dose period) — United States, 1993–2019

	
	1993–1995
	2005–2006
	2018–2019
	% Decline in complication rates

	Complication
	Annual no. of persons hospitalized with specified complication 
	Rate/ 100,000 
	Annual no. of persons hospitalized with specified complication
	Rate/ 100,000 
	Annual no. of persons hospitalized with specified complication
	Rate/ 100,000 
	2018–2019 vs. 
1993–1995  

	Any complication
	9,762
	3.71
	1,673
	0.56
	945
	0.29
	92.2

	Fluid/electrolyte disturbance
	3,123
	1.19
	637
	0.21
	273
	0.08
	93.0

	Soft/skin tissue infection
	2,838
	1.08
	386
	0.13
	135
	0.04
	96.2

	Lower respiratory infection 
	2,658
	1.01
	414
	0.14
	135
	0.04
	95.9

	     Viral pneumonia
	2,045
	0.78
	268
	0.09
	78
	0.02
	97.0

	     Bacterial pneumonia
	727
	0.28
	175
	0.06
	70
	0.02
	92.3

	Sepsis
	522
	0.20
	154
	0.05
	213
	0.07
	67.3

	Encephalitis
	529
	0.20
	63
	0.02
	143
	0.04
	78.4





Supplementary Table 2. Characteristics of patients hospitalized with varicella, selected years: 1993–1995 (pre-vaccine), 2005–2006 mature 1-dose period), and 2018–2019 (mature 2-dose period) — United States, 1993–2019
	
	Pre-vaccine
1993–1995
	Mature 1-dose
2005–2006
	Mature 2-dose
2018–2019

	
	Average annual no. a (%)
	Average annual no. a (%)
	Average annual no. a (%)

	Characteristic
	12,189
	2,510
	1,390

	Sex
	
	
	

	   Male
	6,780 (56)
	1,433 (57)
	808 (58)

	   Female
	5,409 (44)
	1,061 (43)
	583 (42)

	Race
	
	
	

	   White
	5,256 (55)
	891 (51)
	705 (52)

	   Black
	2,265 (24)
	283 (16)
	213 (16)

	   Hispanic
	1,484 (16)
	388 (22)
	263 (19)

	   Asian
	179 (2)
	64 (4)
	78 (6)

	   Other
	352 (4)
	137 (8)
	93 (7)


a Numbers are averages; some reflect rounding.


Supplementary Table 3. Characteristics of persons who died with varicella, selected years: 1990–1994 (pre-vaccine), 2005–2007 (mature 1-dose period), and 2017–2019 (mature 2-dose period) — United States, 1990–2019
	
	Varicella as Underlying Cause
	Varicella as Contributing Cause

	
	Pre-vaccine
1990–1994
	Mature 1-dose
2005–2007
	Mature 2-dose
2017–2019
	Pre-vaccine
1990–1994
	Mature 1-dose
2005–2007
	Mature 2-dose
2017–2019

	
	Average annual no. a (%)
	Average annual no. a (%)
	Average annual no. a (%)
	Average annual no. a (%)
	Average annual no. a (%)
	Average annual no. a (%)

	Characteristic
	105.0
	15.0
	18.0
	39.6
	20.3
	11.3

	Sex
	
	
	
	
	
	

	   Male
	55.4 (52.8)
	8.7 (57.8)
	10 (55.6)
	24.8 (62.6)
	11.3 (55.7)
	8.0 (70.6)

	   Female
	49.6 (47.2)
	6.3 (42.2)
	8 (44.4)
	14.8 (37.4)
	9.0 (44.3)
	3.3 (29.4)

	Race
	
	
	
	
	
	

	   White
	78.6 (74.9)
	13.7 (91.1)
	15.3 (85.2)
	28.8 (72.7)
	17.3 (85.2)
	8.3 (73.5)

	   Black
	19.2 (18.3)
	1.0 (6.7)
	1.3 (7.4)
	8.8 (22.2)
	2.0 (9.8)
	2.3 (20.6)

	   Other
	7.2 (6.9)
	0.3 (2.2)
	1.3 (7.4)
	2 (5.1)
	1.0 (4.9)
	0.7 (5.9)

	Ethnic Group
	
	
	
	
	
	

	   Non-Hispanic
	87.6 (85.5)
	12.3 (82.2)
	15.3 (85.2)
	34.2 (88.6)
	19.7 (96.7)
	10.0 (88.2)

	   Hispanic
	14.8 (14.5)
	2.7 (17.8)
	2.7 (14.8)
	4.4 (11.4)
	0.7 (3.3)
	1.3 (11.8)


a Numbers are averages; some reflect rounding.



Supplementary Appendix
[bookmark: _Hlk63322676]Hospitalizations: The Centers for Disease Control and Prevention’s (CDC) Epidemiology Laboratory Capacity (ELC) project, 2015–2019
Since August 2015, US health department jurisdictions could elect to send to CDC data on varicella hospitalizations that include data not available from other surveillance sources, including reason for hospitalization and vaccination status. These data are used to enhance the description of characteristics of varicella hospitalizations. The reason for hospitalization is determined by each state and is validated by 2 CDC reviewers who independently review additional admission/discharge information submitted. The reasons for hospitalization were classified as: varicella complications; other severe varicella (>500 skin lesions or indicated by a provider as “severe varicella” and no complications reported); intravenous (IV) administration of acyclovir (and no complications reported); observation (and no complications reported, no IV acyclovir); isolation; unknown; and not varicella related. We performed descriptive analyses of the reported characteristics by vaccination status for 2015–2019.
During 2015–2019, 27 jurisdictions reported 734 varicella hospitalizations among persons aged <50 years; for 56 (8%) the hospitalization was determined not to be due to varicella. Among the 678 varicella hospitalizations, the median age of patients was 23 years (interquartile range [IQR]: 4–36); 58% (393/677) were male, 73% (279/380) of patients with no disease history and known vaccination status were unvaccinated, 29% (199/678) had an immunocompromising condition, and 90% (471/521) patients tested were varicella-zoster virus positive. The median age of vaccinated and unvaccinated hospitalized patients was 12 (IQR: 5–19) and 19 (IQR: 4–37) years, respectively (p=0.13); median length of stay was a day shorter for unvaccinated patients compared with vaccinated patients 3 vs. 4 days, respectively (p=0.02). Unvaccinated patients were 2.2 times more likely to have ≥50 lesions compared with vaccinated patients (p=0.004) and had more complications (34% vs 24%) but the difference in complications was not statistically significant (p=0.14). Among the 107 patients with a reported immunocompromising condition at the time of hospitalization, no history of varicella disease, and known vaccination status, 58 (54%) were unvaccinated. Among hospitalized patients with no history of varicella and known vaccination and immune status, half of the vaccinated (49/101) vs. 21% (58/279) of the unvaccinated had an immunocompromising condition reported.   
Among all hospitalizations, the main reasons for hospitalization were complications (34%), observation (29%), administration of IV acyclovir (14%), and severe varicella (8%). By vaccination status, the reasons for hospitalization among unvaccinated and vaccinated patients were complications (34% vs. 24%), observation (33% vs. 39%), administration of IV acyclovir (16% vs. 18%), severe varicella (5% for both) and isolation (1%-2%), all not statistically significantly different. For 12% (9% unvaccinated and 14% vaccinated) the reason for hospitalization could not be classified/was unknown.
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No. of Deaths per 1 Million Population
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