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Abstract

Hepatitis A is a vaccine-preventable disease that typically causes mild illness. Hepatitis A
outbreaks associated with person-to-person transmission have been widespread in the United
States since 2016. We used public-use US Multiple Cause of Death data to compare characteristics
and listed comorbidities among decedents with hepatitis A-listed deaths during non-outbreak
(2011-2015) and outbreak (2017-2021) periods and assessed the median age at death among
decedents with and without hepatitis A-listed deaths during the outbreak period. From the non-
outbreak period to the outbreak period, hepatitis A-listed deaths more than doubled (from 369

to 801), while the hepatitis A-listed age-adjusted mortality rate increased 150% (p < 0.001).

When compared with the non-outbreak period, hepatitis A-listed decedents during the outbreak
period were more frequently male, aged 18-49 years, non-Hispanic White, died in an inpatient
setting, and had hepatitis A listed as their underlying cause of death. The median age at death

for hepatitis A-listed decedents was significantly younger during the outbreak period overall and
among females (62 and 66 years, respectively) compared with the non-outbreak period (64 and

72 years, respectively, p < 0.001). During the outbreak period, median age at death for hepatitis
A-listed decedents was 14 years younger than decedents without hepatitis A listed. Compared
with the general US population, decedents with hepatitis A listed on the death certificate died at
younger ages during 2017-2021. Efforts are needed to improve hepatitis A vaccination coverage
among adults recommended for hepatitis A vaccination to prevent additional premature hepatitis A
deaths.
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Hepatitis A virus (HAV) infection is transmitted by the faecal—oral route and usually causes
mild, self-limited illness. Serious complications, including death, are uncommon [1, 2].
During 2001 through 2016, the overall hepatitis A case-fatality ratio according to US
national surveillance data was <1% annually [3]. Based on US Multiple Cause of Death
(MCOD) data, from 1999 to 2011, the mean age at death among decedents with listed HAV
infection increased in the United States from 61.0 to 69.8 years [4].

Since 2016, 37 US states have experienced hepatitis A outbreaks associated with person-
to-person transmission that were unprecedented in the hepatitis A vaccine era [5, 6].
HAV spread primarily through close contact among persons who use drugs and persons
experiencing homelessness [6-9]. Between July 1, 2016, and January 12, 2024, 37 states
reported >44,900 outbreak-associated cases, >27,450 hospitalisations, and 424 deaths
[5]. During these outbreaks, several states reported hepatitis A-related case-fatality ratios
of approximately 3%—at least three times higher than case-fatality ratios historically
associated with hepatitis A in the United States [5, 10, 11]. Additionally, a shift towards
younger age at death among decedents with hepatitis A listed as a cause of death was
observed from US MCOD data in annual national viral hepatitis statistics during the
outbreak period [3].

Given the high reported hepatitis A case-fatality ratios and apparent shift towards younger
age at death in the outbreaks associated with person-to-person transmission, we sought to
compare sociodemographic characteristics and underlying cause of death among decedents
with hepatitis A-listed deaths during non-outbreak (2011-2015) and outbreak periods
(2017-2021) and assess the median age at death among decedents with and without hepatitis
A-listed deaths during the outbreak period.

1| Materials and Methods

1.1| Data Source and Definitions

We used public-use US MCOD data from the National Center for Health Statistics’ (NCHS)
National Vital Statistics System for this analysis [12]. We defined 2011-2015 as the non-
outbreak period (the period during which widespread hepatitis A outbreaks associated with
person-to-person transmission did not occur) and data during 2017-2021 as the outbreak
period (the period during which widespread hepatitis A outbreaks associated with person-to-
person transmission did occur). Although the initial hepatitis A outbreaks associated with
person-to-person transmission started in two jurisdictions in late 2016, we excluded 2016
data from the analysis to better delineate between the non-outbreak and outbreak periods as
only four outbreak-related hepatitis A deaths were reported by state health departments in
2016 [13].
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We defined hepatitis A-listed deaths using /nternational Statistical Classification of Diseases
and Related Health Problems, 10th Revision (ICD-10) codes [14]. If ICD-10 codes B15.0 or
B15.9 were listed as the underlying cause of death or a contributing cause of death in the
MCOD record axis fields, we considered deaths to be hepatitis A-listed. ICD-10 codes for
additional underlying cause of death and coinfection categories assessed in the analysis are
found in Table S1.

1.2 | Statistical Analysis

We counted hepatitis A-listed deaths by year during the outbreak period, and by aggregating
data into two 5-year non-outbreak and outbreak periods. We calculated cumulative 5-year
mortality rates per 100,000 population for the total and by age group, sex and race/ethnicity
by dividing the number of hepatitis A-listed deaths in a time period by the equivalent
cumulative 5-year US Census population. Rates for the total and by sex and race/ethnicity
were adjusted to the age distribution of the 2000 US standard population using the direct
method [15]. We determined whether there were differences between non-outbreak vs.
outbreak periods by describing the distribution, median age and age-adjusted mortality

rate of hepatitis A-listed deaths by sociodemographic characteristics, place of death, listed
coinfection with hepatitis B virus (HBV)/hepatitis C virus (HCV)/HIV, and underlying cause
of death categories. During the outbreak period, we assessed differences in the median

age of decedents with and without hepatitis A listed as a cause of death overall and by
underlying cause of death categories.

We adhered to NCHS’s data presentation standards regarding stability and reliability of
proportions and rates, and therefore indicated that the estimates were unreliable when the
numerator was <20 deaths [16]. The analysis was conducted using SAS (version 9.4; SAS
Institute). This analysis used publicly available data without personal identifiers and did not
require institutional review board approval.

2| Results

There were 369 and 801 decedents in the United States with hepatitis A listed as a

cause of death during the non-outbreak and outbreak periods respectively (Table 1).
Hepatitis A-listed deaths were more common among men than women during both the
non-outbreak (57.7% vs. 42.3%) and outbreak periods (68.2% vs. 31.8%). The >70-year-old
age category accounted for the highest percentage of hepatitis A-listed deaths by age group
during the non-outbreak period (38.2%) and outbreak period (31.3%). Similarly, hepatitis
A-listed deaths were most common among non-Hispanic White persons during both the
non-outbreak period (69.0%) and the outbreak period (84.6%). The proportion of hepatitis
A-listed deaths that occurred in inpatient hospital settings increased from 45.8% during the
non-outbreak period to 60.4% during the outbreak period. Coinfection with HBV, HCV or
HIV was less frequently reported among hepatitis A-listed deaths during the outbreak period
(28.3%) than during the non-outbreak period (38.8%).

The age-adjusted hepatitis A mortality rate increased 150%, from 0.02 (95% ClI, 0.02-0.02)
deaths per 100,000 population during the non-outbreak period to 0.05 (95% CI, 0.05-0.06)
deaths per 100,000 population during the outbreak period (p < 0.001) (Table 2). Compared
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with the non-outbreak period, the age-adjusted mortality rate increased among men by 300%
(0 <0.001) and among women by 50% (p < 0.001) in the outbreak period. Similarly, the
age-adjusted hepatitis A mortality rate increased significantly (p < 0.001) over time for all
age categories =18 years old, with the largest change in rate occurring among 40-49-year
olds (250%) and the smallest change in rate occurring among =70-year olds (89%). The
age-adjusted mortality rate increased 150% for non-Hispanic White persons (p < 0.001)
from the non-outbreak period to the outbreak period, remained steady for non-Hispanic
Black (p= 0.646) and Hispanic (p = 0.373) persons, and declined 33% for Asian and Pacific
Islander persons (p = 0.259).

Among decedents with hepatitis A listed, the proportion of decedents with hepatitis A
recorded as the underlying cause (rather than the contributing cause) increased from 33.1%
during the non-outbreak period to 48.2% during the outbreak-period (Table 1). When
hepatitis A was listed as a contributing cause of death, rather than as the underlying cause
of death, mental and behavioural disorders were more frequently listed as an underlying
cause of death in the outbreak period (4.6%) than during the non-outbreak period (1.6%; o
= 0.044). There were no other significant differences in underlying cause of death between
the two periods. However, the mental and behavioural disorder estimates are considered
unreliable based on NCHS standards because the death count was <20 in both the non-
outbreak and outbreak periods.

The median (interquartile range [IQR]) age at death for hepatitis A-listed decedents was
significantly younger during the outbreak period (62 years [IQR 53-73]) than during the
non-outbreak period (64 years [IQR 56-77], o< 0.001) (Table 3). The median age at
hepatitis A-listed death was 61 years for males in both periods, but decreased significantly
for females from 72 years (IQR 58-83) during the non-outbreak period to 66 years (IQR 53—
77) during the outbreak period (o < 0.001). Non-Hispanic White persons had a significantly
younger median age at death during the outbreak period (61 years [IQR 53-72]) than during
the non-outbreak period (66 years [IQR 57-80], p < 0.001).

The median (IQR) age at death among decedents with hepatitis A listed as the underlying
cause of death declined significantly from the non-outbreak period (70 years [IQR 59-82])
to the outbreak period (61 years [IQR 52-73], p < 0.001) (Table 3). When hepatitis A was
listed as a contributing cause of death, rather than as the underlying cause, the median age
at death significantly (p < 0.05) decreased by at least 5 years from the non-outbreak period
to the outbreak period among the following underlying causes of death: hepatitis C; HBV,
HCV or HIV coinfection; and mental and behavioural disorders. The predominant mental
and behavioural disorder underlying the cause of death codes that were observed shifted
from those related to dementia during the non-outbreak period to those related to drug and
alcohol use during the outbreak period.

The median age at hepatitis A-listed death in the United States during the outbreak period
was 62 (IQR 53-73) years, which was significantly younger than the median age at death
among decedents without hepatitis A listed as a COD (76 years [IQR 64-86], p < 0.001)
(Table 4). Hepatitis A-listed decedents had younger median age at death compared with
decedents without hepatitis A listed as a cause of death for all underlying cause of death
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categories examined except for the injury, trauma and poisoning category. The difference
was statistically significant (p < 0.05) for the following underlying cause of death categories:
hepatitis B; hepatitis C; HBV, HCV or HIV coinfection; liver cancer; mental and behavioural
disorders; diseases of the circulatory, respiratory, digestive (non-liver) systems; diseases of
the liver, non-alcohol-related; and “other’ underlying cause of death.

During the outbreak period, the highest number (225) and age-adjusted rate (0.06 [95% CI,
0.05-0.07] deaths per 100,000 population) of hepatitis A-listed deaths occurred in 2019,
while the lowest number (91) and rate (0.02 [95% CI, 0.02-0.03] deaths per 100,000
population) occurred in 2017 (Table 5). The age-adjusted mortality rate during the outbreak
period also peaked in 2019 for several subpopulations, including males, decedents aged
=40 years, and non-Hispanic White decedents. During each year of the outbreak period,

the age-adjusted mortality rate among men was over two times the rate among women.

In general, during each outbreak year, the proportion and rate of hepatitis A-listed deaths
increased with increasingly older age group categories. Decedents aged =70 years accounted
for the highest proportion and mortality rate of hepatitis A-listed deaths by age group for
each of the outbreak years except 2019, when decedents aged 60-69 years accounted for
the highest proportion and an equal mortality rate. Decedents aged <40 years accounted

for <10% of hepatitis A-listed deaths in each of the outbreak years. Non-Hispanic White
decedents accounted for >75% of hepatitis A-listed deaths annually during 2017-2021.

3| Discussion

In this cross-sectional analysis of hepatitis A-listed deaths in the United States during
non-outbreak and outbreak periods, we found that decedents with hepatitis A-listed on the
death certificate were most commonly men, aged =60 years, and non-Hispanic White during
both the non-outbreak (2011-2015) and outbreak (2017-2021) periods. Overall, the hepatitis
A-listed age-adjusted mortality rate increased 150% and the number of deaths more than
doubled from the non-outbreak period to the outbreak period. The median age at death for
hepatitis A-listed decedents was significantly younger during the outbreak period (62 years)
compared with both the median age at death for hepatitis A-listed decedents during the
non-outbreak period (64 years) and for decedents without hepatitis A listed as a cause of
death during the outbreak period (76 years).

Our analysis reinforces results from prior studies that older age is associated with hepatitis A
mortality [4, 17-20]. During both the non-outbreak and outbreak periods, the =70-year-old
age category accounted for the highest percentage of hepatitis A-listed deaths and the
highest mortality rates overall. Because of changes in the epidemiology of hepatitis A in the
United States after the introduction of hepatitis A vaccines in 1996 and universal childhood
vaccination in 2006, susceptibility to HAV infection in older adult age groups (that are at
increased risk for serious consequences of HAV infection, including death) has increased
over time [9]. The association of older age with hepatitis A mortality is observed in the

US MCOD data—for the entire analysis period, the hepatitis A mortality rate increased

by increasing age category among all adults. During the outbreak period of 2017-2021,
approximately 58% of hepatitis A-listed decedents were aged =60 years despite a report
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indicating that <10% of all hepatitis A patients linked to the recent outbreaks associated with
person-to-person transmission during 2016—-2020 were aged =60 years [6].

With the exception of age, the characteristics of hepatitis A-listed decedents during the
outbreak period generally reflected the characteristics of outbreak-associated hepatitis

A cases involved in the recent hepatitis A outbreaks associated with person-to-person
transmission. Sixty-two per cent of outbreak-associated cases were male, compared to 68%
of hepatitis A-listed decedents; 81% of outbreak-associated cases were White (ethnicity not
available) while 85% of hepatitis A-listed decedents were non-Hispanic White; and 31%
of outbreak-associated cases were coinfected with HBV or HCV, compared with 28% of
hepatitis A-listed decedents with HBV, HCV or HIV coinfection listed as a cause of death
[6]. Similarly, the highest number (225) and age-adjusted rate (0.06 [95% CI, 0.05-0.07]
deaths per 100,000 population) of hepatitis A-listed deaths occurred in 2019, the same year
when cases peaked during the outbreaks [3].

Our findings are subject to limitations. First, the analysis utilised MCOD data which are
predicated on clinician judgement regarding the comparative role and importance that
conditions played in contributing to death. Studies have demonstrated that death certificates
are subject to high rates of error [21-23]. Medical record validation studies have shown
that vital statistics mortality data underestimate the true mortality burden of infections
generally, and viral infections causing hepatitis B and hepatitis C specifically [24-26]. A
recent death certificate analysis found that hepatitis A was documented as an underlying or
contributing cause of death on only 60% of death certificates from decedents whose deaths
were considered hepatitis A outbreak-related by state health departments [13]. Second,
racial and ethnic misclassification is common on death certificates [27], which could have
led to an underestimate of hepatitis A-listed deaths among certain racial/ethnic minority
groups. Third, the number of deaths used to calculate percentages and rates was small,
which reduced the stability and reliability of some of these estimates when stratified by
the characteristic groups examined in our analysis. Fourth, the ‘other’ underlying cause

of death category included ICD-10 codes for COVID-19, which might at least partially
account for the increase observed in ‘other’ listed as the underlying cause of death when
hepatitis A was listed as a contributing cause of death from the non-outbreak period (prior
to the COVID-19 pandemic) to the outbreak period. Finally, the US Census Bureau, in
collaboration with NCHS, started transitioning from using bridged race categories to single/
multiple race categories for both the MCOD data and population estimates in 2018 and
was fully transitioned in 2021 for mortality rate calculations [28, 29]. Because our analysis
included this transition period and bridged race and single/multiple race categories are not
directly comparable, we were unable to present race/ethnicity data in a consistent manner
throughout the analysis and had to adjust how race/ethnicity data were presented in the
tables.

Over the course of widespread community outbreaks that occurred during 2017-2021,
hepatitis A-listed decedents died at a median age that was 14 years younger than that of

the general US population without hepatitis A listed as a cause of death. Hepatitis A is a
vaccine-preventable disease. Safe and highly effective vaccines have been recommended in
the United States since 1996 for adults at increased risk for HAV infection or severe disease
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from HAV infection (e.g., people who use drugs, men who have sex with men, international
travellers and people with chronic liver disease), and since 2006 for all children aged 12—
23 months [30]. During the recent outbreaks, the Advisory Committee on Immunization
Practices (ACIP) expanded the indications for adult hepatitis A vaccination to include
people experiencing homelessness and people living with HIV [30, 31]. According to a
recent National Health and Nutrition Examination Survey analysis, during 2015-March
2020, more than 60% of US-born adult participants aged =30 years were susceptible to
HAV infection [9]. Given the increased susceptibility to HAV infection among adults and
the higher likelihood of severe outcomes from HAV infection among older adults, efforts
are needed to optimise vaccination of medically underserved populations that are currently
recommended to receive hepatitis A vaccination to prevent additional premature hepatitis A
deaths.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Funding:

The authors received no specific funding for this work.

Data Availability Statement

The data that support the findings of this study are available in Multiple Cause of Death

data from the National Vital Statistics System at: https://www.cdc.gov/nchs/nvss/deaths.htm.
These data were derived from the following resources available in the public domain: https://
www.cdc.gov/nchs/nvss/deaths.htm.

References

1. Lednar WM, Lemon SM, Kirkpatrick JW, Redfield RR, Fields ML, and Kelley PW, “Frequency
of lliness Associated With Epidemic Hepatitis A Virus Infections in Adults,” American Journal of
Epidemiology 122, no. 2 (1985): 226—233. [PubMed: 3860002]

2. Kemmer NM and Miskovsky EP, “Hepatitis A,” Infectious Disease Clinics of North America 14, no.
3(2000): 605-615. [PubMed: 10987112]

3. Centers for Disease Control and Prevention, “Viral Hepatitis Surveillance—United States,” accessed
June 3, 2023, https://www.cdc.gov/hepatitis/statistics/SurveillanceRpts.htm.

4. Ly KN and Klevens RM, “Trends in Disease and Complications of Hepatitis A Virus Infection in the
United States, 1999-2011: A New Concern for Adults,” Journal of Infectious Diseases 212, no. 2
(2015): 176-182. [PubMed: 25637352]

5. Centers for Disease Control and Prevention, “Person-to-Person Outbreaks of Hepatitis A Across
the United States,” accessed February 8, 2024, https://www.cdc.gov/hepatitis/outbreaks/2017March-
HepatitisA.htm.

6. Foster MA, Hofmeister MG, Yin S, et al. , “Widespread Hepatitis A Outbreaks Associated With
Person-To-Person Transmission — United States, 2016-2020,” MMWR. Morbidity and Mortality
Weekly Report 71, no. 39 (2022): 1229-1234. [PubMed: 36173747]

7. Foster M, Ramachandran S, Myatt K, et al. , “Hepatitis A Virus Outbreaks Associated With Drug
Use and Homelessness — California, Kentucky, Michigan, and Utah, 2017,” MMWR. Morbidity and
Mortality Weekly Report 67, no. 43 (2018): 1208-1210. [PubMed: 30383739]

J Viral Hepat. Author manuscript; available in PMC 2025 February 10.


https://www.cdc.gov/nchs/nvss/deaths.htm
https://www.cdc.gov/nchs/nvss/deaths.htm
https://www.cdc.gov/nchs/nvss/deaths.htm
https://www.cdc.gov/hepatitis/statistics/SurveillanceRpts.htm
https://www.cdc.gov/hepatitis/outbreaks/2017March-HepatitisA.htm
https://www.cdc.gov/hepatitis/outbreaks/2017March-HepatitisA.htm

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hofmeister et al.

Page 8

8. Hofmeister MG, Xing J, Foster MA, et al. , “Hepatitis A Person-To-Person Outbreaks:
Epidemiology, Morbidity Burden, and Factors Associated With Hospitalization-Multiple States,
2016-2019,” Journal of Infectious Diseases 223, no. 3 (2021): 426-434. [PubMed: 33097935]

9. Hofmeister MG, Yin S, Nelson NP, Weng MK, and Gupta N, “Trends and Opportunities: Hepatitis
A Virus Infection, Seroprevalence, and Vaccination Coverage—United States, 1976-2020,” Public
Health Reports (2023): 00333549231184007.

10. Peak CM, Stous SS, Healy JM, et al. , “Homelessness and Hepatitis A-San Diego County, 2016—
2018,” Clinical Infectious Diseases 71, no. 1 (2020): 14-21. [PubMed: 31412358]

11. Michigan Department of Health and Human Services, “Michigan Hepatitis A Outbreak,”
accessed June 3, 2023, https://www.michigan.gov/mdhhs/keep-mihealthy/chronicdiseases/hepattis/
hepatitisa/michigan-hepatitis-a-outbreak.

12. National Center for Health Statistics, “National Vital Statistics System — Mortality Statistics,”
accessed July 19, 2023, https://www.cdc.gov/nchs/nvss/deaths.htm.

13. Hofmeister MG and Gupta N, “Preventable Deaths During Widespread Community Hepatitis A
Outbreaks — United States, 2016-2022,” MMWR. Morbidity and Mortality Weekly Report 72, no.
42 (2023): 1128-1133. [PubMed: 37856325]

14. World Health Organization, “International Statistical Classification of Diseases and Related Health
Problems 10th Revision,” accessed May 30, 2023, https://icd.who.int/browse10/2019/en.

15. Klein RJ and Schoenborn CA, Age Adjustment Using the 2000 Projected U.S. Population. Healthy
People Statistical Notes, No. 20 (National Center for Health Statistics: Hyattsville, Maryland,
2001).

16. Centers for Disease Control and Prevention, “Multiple Cause of Death 1999-2020,” accessed July
24, 2023, https://wonder.cdc.gov/wonder/help/mcd.html.

17. Wise ME and Sorvillo F, “Hepatitis A-Related Mortality in California, 1989-2000: Analysis of
Multiple Cause-Coded Death Data,” American Journal of Public Health 95, no. 5 (2005): 900—
905. [PubMed: 15855472]

18. Vogt TM, Wise ME, Bell BP, and Finelli L, “Declining Hepatitis A Mortality in the United States
During the Era of Hepatitis A Vaccination,” Journal of Infectious Diseases 197, no. 9 (2008):
1282-1288. [PubMed: 18422440]

19. Ly KN, Xing J, Klevens RM, Jiles RB, and Holmberg SD, “Causes of Death and Characteristics
of Decedents With Viral Hepatitis, United States, 2010,” Clinical Infectious Diseases 58, no. 1
(2014): 40-49. [PubMed: 24065331]

20. Chen CM, Chen SC, Yang HY, Yang ST, and Wang CM, “Hospitalization and Mortality Due to
Hepatitis A in Taiwan: A 15-Year Nationwide Cohort Study,” Journal of Viral Hepatitis 23, no. 11
(2016): 940-945. [PubMed: 27386835]

21. Messite J and Stellman SD, “Accuracy of Death Certificate Completion: The Need for Formalized
Physician Training,” JAMA 275, no. 10 (1996): 794-796. [PubMed: 8598597]

22. Krywanczyk A, Amoresano E, Tatsumi K, and Mount S, “Autopsy Service Death Certificate
Review,” Archives of Pathology & Laboratory Medicine 144, no. 9 (2020): 1092-1096. [PubMed:
31986077]

23. Smith Sehdev AE and Hutchins GM, “Problems With Proper Completion and Accuracy of the
Cause-of-Death Statement,” Archives of Internal Medicine 161, no. 2 (2001): 277-284. [PubMed:
11176744]

24. Govindan S, Shapiro L, Langa KM, and Iwashyna TJ, “Death Certificates Underestimate Infections
as Proximal Causes of Death in the U.S,” PLoS One 9, no. 5 (2014): e97714. [PubMed: 24878897]

25. Bixler D, Zhong Y, Ly KN, et al. , “Mortality Among Patients With Chronic Hepatitis B Infection:
The Chronic Hepatitis Cohort Study (CHeCS),” Clinical Infectious Diseases 68, no. 6 (2019):
956-963. [PubMed: 30060032]

26. Mahajan R, Xing J, Liu SJ, et al. , “Mortality Among Persons in Care With Hepatitis C
Virus Infection: The Chronic Hepatitis Cohort Study (CHeCS), 2006—2010,” Clinical Infectious
Diseases 58, no. 8 (2014): 1055-1061. [PubMed: 24523214]

27. Arias E, Heron M, and Hakes J, “The Validity of Race and Hispanic-Origin Reporting on Death
Certificates in the United States: An Update,” Vital and Health Statistics 2, no. 172 (2016): 1-21.

J Viral Hepat. Author manuscript; available in PMC 2025 February 10.


https://www.michigan.gov/mdhhs/keep-mihealthy/chronicdiseases/hepattis/hepatitisa/michigan-hepatitis-a-outbreak
https://www.michigan.gov/mdhhs/keep-mihealthy/chronicdiseases/hepattis/hepatitisa/michigan-hepatitis-a-outbreak
https://www.cdc.gov/nchs/nvss/deaths.htm
https://icd.who.int/browse10/2019/en
https://wonder.cdc.gov/wonder/help/mcd.html

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Hofmeister et al.

28.

29.

30.

31.

Page 9

National Center for Health Statistics, “U.S. Census Populations With Bridged Race Categories,”
accessed August 25, 2023, https://www.cdc.gov/nchs/nvss/bridged_race.htm.

Centers for Disease Control and Prevention, “Underlying Cause of Death by Single Race 2018-
2021,” accessed August 25, 2023, https://wonder.cdc.gov/wonder/help/ucd-expanded.html.

Nelson NP, Weng MK, Hofmeister MG, et al. , “Prevention of Hepatitis A Virus Infection in the
United States: Recommendations of the Advisory Committee on Immunization Practices, 2020,”
MMWR. Recommendations and Reports 69, no. 5 (2020): 1-38.

Doshani M, Weng M, Moore KL, Romero JR, and Nelson NP, “Recommendations of the Advisory
Committee on Immunization Practices for Use of Hepatitis A Vaccine for Persons Experiencing
Homelessness,” MMWR. Morbidity and Mortality Weekly Report 68, no. 6 (2019): 153-156.
[PubMed: 30763295]

J Viral Hepat. Author manuscript; available in PMC 2025 February 10.


https://www.cdc.gov/nchs/nvss/bridged_race.htm
https://wonder.cdc.gov/wonder/help/ucd-expanded.html

Page 10

Hofmeister et al.

uond3juI0d AIH 10 ADH ‘AGH

v'e Iz qgey 91 a43o
6'S VA4 80T or ased wua) Buojjewoy BuisinN
01T 88 90T 6¢ Anq1oey 901dsoH
29T 0€T TT1¢ 8L awoy s,1uspadeg
TE 14 L 12 wooJ Adusbiawa Jo usnedino
709 8Y 8'Gy 69T juairedu|

yreap 4o ade|d

T8 %3 L'TT 194 oluedsiH
9'v8 099 069 ¥5¢ HN ‘8uym
S9 1514 an 474 HN >oelg
q9°¢ T g9 vz pHN ‘1apue|s| d1419ed/ueISY
qcT ) qv7l [ HN ‘8A11BN BYSe|\//uelpu| Ueduawy/

oAna1uyse pue soey

€T1¢e 152 z8e T 0/2

9z 012 e 06 69-09

e 8.1 0'92 9 65-0S

6°€T 1T 68 €g 6v-0F

79 6 gee 8 6587

qe0 4 g€0 T 110
Ureap Je aby

789 9§ LS €T 8B

8T¢ 174 e 9ST a[ewad
Xas
0'00T 108 0'00T 69€ [e1oL

(9%) uonuodoad JaquinN (9%) uonuodoad JaquinN

(T202-2702) porsad Xeau1qinO  (5T0Z-TT0Z) porad Yeaiqino-uoN

»'SOIEIS PANUN ‘Yreap JO asned e se pajsi| v siireday
UM Sjuapadap Buowe TZ0z—2T0Z SNSIBA GTOZ-TT0Z BuLinp yresp Jo sasned BulApJspun pue uoi19ajul0d ‘sansiiaoeIeyd alydelfowapoldos Jo uosuedwo)d

[ T31gvL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Viral Hepat. Author manuscript; available in PMC 2025 February 10.



Page 11

Hofmeister et al.

‘oluedsIH-uou ‘HN ‘sniia O siireday ‘ADH ‘SnUIA g siireday ‘AgH ‘Y1esp 10 asned ‘oD :SUONRIASIGQY

qtv JA VIN VIN 6T-QIAOD
L'€T PAs} 78 0¢ Bsy1o
gtt 7 q91 14 asopuano bnig
ey 8T gve 9 Auy
Buruosiod ‘ewnesy ‘Ainfug
g9€ ST g9¢€ 6 wialsAs Areurinoiuab ayp Jo sesessiq
09 514 68 44 paje[al-]0yod[e-uou ‘IaAl| 8y} JO sasessiq
SYT 09 9¢T 1€ pare|al-|oyoale UaAl| 8y} JO sasessiq
gve 01 q0¢ g JBNIJ-UOU ‘Wa)SAS aAnsabIp au Jo saseasia
8V 02 g9 ST wialsAs A10yelidsal ayy Jo sasessiq
8T €S ¥'GT 8¢ walsAs A101e[N2410 B} JO Sasessiq
q9v 6T 97 ¥ SI3PJOSIP [eInOoIARYSQ PUB [eIUsN
q6¢ A g0V 0T snyijjaw saleqelq
08 €e 78 0¢ 139UBD JAAIT
¢St €9 28T 14 192UR9 JaAI] Buipnjoxa ‘19oue)
(A 0€ 6'8 [44 AIH 10 O snijedsH ‘g sniedsH
gee 6 q0¢ S AIH
g0 0 q0 0 sieday [es1A paiyioadsun Jo sy
g9t ST qre ST 2 shnedaH
q?'? 9 q80 2z g shnedsH
£A00 Bunngiiuod e se palsi| sem v siiveday usym goo Bulkpepun
8'1S 5144 699 YAZ4 ao? Bunnguiuod e se paisi
z8y 98¢ T'€e 44 @02 Buikjispun ay se palsi
4SNIeIs 40D V shiedaH
L'TL V.S 19 9¢¢ ON
€8¢ Lae 8'8¢ vl SSA
(%) uonuodoad  JequunN (%) uonuodoad JaquinN

(T202-L702) portad xea1qino

(ST0Z-TT02) PorIad Xes1gino-uoN

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Viral Hepat. Author manuscript; available in PMC 2025 February 10.



Page 12

Hofmeister et al.

*8]qe} 8U3 Ul SMOJ J8UI0 Ul 10} PaIuNodde Apesaife ale Yolym ‘smos ,6T-aIAOD—I8YI0, pue ,asopiano Bnig—>Buiuosiod “ewney ‘Ainful, ‘, AIH 10 D sniredsH ‘g sniredaH, ayi Buipnjoxe
USYM 9400T 03 Wns sabejuanlad ‘poriad 3ealqino ay 1oy GT pue poriad 3ealqino-uou sy} 10y /2 Sem saliofered g0 BuiAiapun ayy 4oy uonnguisip Jusaiad ay) 83e|ndjed 03 Pasn JojeuILIoUsp UL,

"TS 9|qeL ul papinoid are Alofisyed QD Yoea sulyap 0} pasn Sapod E.n_o_k

'[eALLIe U0 peap sapnjoul_

“Iapuels| o1419ed a|dinw 1o Jaylo pue ueisy ajdiynw o Jayio mwuz_o:_h

‘pouiad sisAjeue ay) Jo Japurewsal sy} InoyBnoayl pasn ajqerien adel pabplig ay) yym ajgesedwod A[19a41p 10U SI YIIYM TZ0Z Ul d|gelien

aoeJ a|dinjnwy/a|Buls ayy 01 UonISUERJY ||N Y} 01 aNP TZ0Z Ul PaIP OYM SIUSPaISp 10} BIep ANID1UL1S/a0. Papn|oxa am ‘pouad TZ0Z—/T0Z Y} 104 "0Z0Z—TT0Z BuLinp pasn sem ajqeLieA ades pabipuig ay L
"0g> SI JUNOJ Y1eap 8y} Usym a|gel|aiun palapisuod ale suorodold parewnss ‘sprepuels uoieiuasald exep sonsiels YfesH 1oy Jajusd [euoneN an_Q

A0 ‘WaSAS SINSIEIS [BUA [euolieN ‘Blep yread Jo asneD a|dniniA :821nos ejed,

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

; available in PMC 2025 February 10.

J Viral Hepat. Author manuscript



Page 13

*0Z> S11UN0J YIeap 8y} UBYM d|el|aIun paiapisuod ale sajel palewurlss ‘spiepuels uonejuasald eyep sonsnels yijesH 1oy 181us) [euolieN Jad "uonnguisip
A ® U0 paseq ae s|D %G6 “uoneindod piepuels SN 000Z 3y} 40 UonNgLISIP bk sy} 03 paisnipe atem ANoIUYIB/B0R pUe Xas Ag pue |[eJano sales Alfenioly “uoneindod 000'00T Jod aJe serel \a__m:o_\,_hN

*(STOZ-TT0Z) ealqino-uou ays Burinp syes Aujeriow ayy wody Jusiayip Ajpuesyiubis sem porad (TZ02—2T0Z) Xeeqino ayl Buinp ayel Alijeriow ay) JI SSasse 0} Pare|nojeds alam sanjend Eoow.NQ

DD ‘WaIsAS SONSNEIS [eNA [eUoleN “elep yieaq Jo asned a|dniniAl :80Inos ereq,

‘o1uedsIH-UOU ‘HN ‘[eAI81Ul 80USPIUO0D ‘[ SUONBIABIQOY

"|9A3] G0°0 > d 8y} 18 JuedlIuBIS A|[eonsnels sem anjeA-d sy} Jey) a1edipul senjeA pjog ‘00°0 4O a1ed [eriul uaAlb aes ul sBueyd 81eInNdjed 0} 8|qeun ‘- 8JoN

00 €L€°0 (€0°0-T0°0) 200 e (€0°0-20°0) 200 (5% oluedsIH
0°0ST 100°0> (90'0-500) 500 095 (20'0-20°0) 200 S HN ‘8num
00 99’0 (€0°0-20°0) 200 ey (€0°0-20°0) 200 4% HN foelg
£ge- 652°0 2(€0'0-10°0) 20°0 /T (50'0-20°0) £0°0 vz aHN 'Jepuels| dl10ed/uelsy
0°00T 90£°0 2(9T°0-€0°0) 80°0 g 5(IT°0-T0°0) ¥0°0 g HN ‘SAITEN B{SE|W/UBIPU] UBdLBWY

pfao1uge pue aoey

6'88 100°0> (02'0-ST°0) LT'0 16¢ (TT'0-80°0) 600 vl 0/
0081 100°0> (9T°0-2T°0) ¥T°0 0T (£0'0-70°0) 500 06 69-09
00T 100°0> (21°0-60°0) 0T'0 8.1 (S0'0-+0°0) ¥0'0 96 65-0S
0052 100°0> (80'0-90°0) £0°0 11T (20'0-10°0) 200 €€ 6v-0v
— 100'0> (200-10°0) 10°0 6% 2(00'0-00'0) 000 8 6e-8T
— 1670 2(00°0-00°0) 00°0 z 2(00°0-000) 00°0 I 170
yreap 1e 8by
0°00€ 700°0> (80°0-20'0) 80°0 g (€0'0-20°0) 20'0 €1 aleN
005 100°0> (¥0'0-€0°0) £0°0 (1o (z0'0-10°0) 20'0 95T alewad
X8S
0'0ST 700°0> (90'0-50'0) S0°0 108 (z0'0-20°0) 20'0 69¢€ [eloL
% ‘ored ursbueyd  qd (1D %56) JsquinN (10 %56) JaquinN
ared Ajjersow paisnipe-abe [enuue sbetany a1eJ Alljeriow paisnipe-abe [enuue abetany
(T202-2102) potad Xeaiqino (ST02-TT0Z) pO14ad Xeaiqino-uoN

Hofmeister et al.

»"SAIEIS PANUN ‘UYIeap JO asned e se pajsi| Vv shreday yim
S1uapadap Buowe TZ0zZ—/T0Z SNSIdA GT0Z-TT0Z Burnp sonsuaoeleyd siydesbowsapoldos Aq aes Alljeriow paisnipe-abe jenuue abeiane Jo uostiedwo)

|z 31gvL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Viral Hepat. Author manuscript; available in PMC 2025 February 10.



Page 14

Hofmeister et al.

“I3pUB|S| 2141984 31d1}NW 10 JYI0 pue UBISY 3]d1NW o Jaylo sapnjoul,

‘pouiad sisAjeue ay3 40 Japurewal sy} INoyBnoayl pasn a|qerie aoel pabprig sy yum ajgesedwiod A|32aJ1p 10U SI YdIym TZ0Z Ul 3|geLiea

aoel ajdiynwya|BuIs 8yl 01 UOIISUEL [Ng 8Y) 01 8NP TZOZ Ul PAIP OYM SJUSPadap 10y e1ep AlIDIuyIs/a0es papn|oxs am ‘poriad TZ0zZ—/.T0Z 8Y) 104 "020Z—TT0Z Bulinp pasn sem a|qelieA soel pabpuiqg sy

Author Manuscript

Y
Author Manuscript Author Manuscript Author Manuscript

J Viral Hepat. Author manuscript; available in PMC 2025 February 10.



Page 15

Hofmeister et al.

Author Manuscript

L1€0 (rs-Tv) 6Y (T8-19) 99 g sinedeH
aoD bunnguiuod e se palsi| sem v sireday usym goD BulAuspun

1650 (e2-¢€9) €9 (z2-99) 29 Ao Bunnguiuoo e se palsi

100°0> (€2-29) 19 (e8-69) 02 Aao? Bukpsapun ays se paisi
4SNIeIs 40D V shitedeH

100°0> (92-59) 59 (z8-89) 69 ON

9000 (59-6¥) 65 (£9-55) 65 SOA
U0I0B4UI00 AIH 10 ADH ‘AGH

6€€0 (z8-61) 89 (z2-15) 09 248410

1280 (98-19) 22 (98-09) 52 aJea wia) Buoj/awoy BuisinN

T.T°0 (52-19) 99 (£2-09) 69 Anpioey ao1dsoH

€200 (£,-89) L9 (£9-99) 19 awoy s,1uspasag

G86°0 (99-1¥) 85 (€9-6v) LG woo Aoushiaws 1o Jusiedinog

100°0> (02-05) 09 (08-93) 99 Juanedul
yieap JO ade|d

6150 (89-5) 95 (02-61) 65 oluedsiH

100°0> (c1-€9) 19 (08-25) 99 HN ‘8HUM

18V'0 (22-09) 29 (T2-29) 19 HN >oelg

1850 (r8-€9) 69 (18-29) 69 pHN "Japueis| J1oed/uelsy

v1.°0 (89-T) ¥S (85-0v) 05 HN ‘OAIfeN BYSe|\//UeIpu| Uedlawy
oAno1uye pue soey

EVv'0 (TL-29) 19 (02-55) 19 aleN

100°0> (22-€9) 99 (e8-89) 2L afewad
X3S
100°0> (e2-€9) 29 (£2-99) v9 [eyoL

qd ("O1) ueipsw ‘Yresp 1e 8by ("01) ueipsw ‘yresp 1e sby

(T202-1102) poisad Xea1qinO  (5T0Z—TT0Z) poraad Xealqino-uoN

»'SOTRIS PalluN ‘ylesp JO asned e se paisl] W Siteday Yim sjuspadsp
Buowe TZ0zZ—/T0Z SNSIdA GTOZ-TTOZ Burnp yieap Jo sasned BulAjlapun pue ‘UondajuIod ‘sansualoeeyd alydelbowspoldos Ag yeap 1e abe ueipay

| €319Vl

Author Manuscript

Author Manuscript

Author Manuscript

J Viral Hepat. Author manuscript; available in PMC 2025 February 10.



Page 16

Hofmeister et al.

‘pouiad sisAfeur ay) Jo Japurewas ayy INoYBNoIY) pasn a|qeLieA 8o pPaBplig 8y} Yim sjgesedwod Ajoalip 10U I YdIYM TZOZ Ul d|qeLien

"TS ajqeL ul papinaoid ae A1oBs1ed QOD Yoea aulyap 0} pasn Sapod oa-oo_x

‘[eALLIe UO pesp sapnjou

'

"19pUBS| 213198 9]d1InNW 10 Jay1o pue ueisy ajdinwi o Jaylo sapnjou|

0

aoel a1dinwya]BuIs ay} 01 UOIISUEIY [|Ng BY} 03 ONP TZOZ Ul PAIP OYM SIUSPaISP 10} elep ANDIUYIS/a0e. Papn|oxa am ‘poriad T20z2—.T0Z U} 104 "0202-TT0Z Bulinp pasn sem a|qelien aoel pabpliq L

158} SI|[epM—TexSnI3 8y Buisn passasse alam sporad (TZ0Z—2T0Z) Xeaqino pue (ST0Z—TT0Z) Yesiqino-uou Ussmiag yieap paisi|-y shireday Je abe uelpaw ay) Ui ssoualayld

“o1uedsIH-uou ‘HN ‘8buel ajienbiaiul ‘YOI ‘sniIA D snneday ‘ADH ‘SnaIA g snneday ‘AgH ‘yresp Jo 8snes ‘o) SuoleIAIgaY

q

DD ‘WRISAS SONSIEIS [ENA [eUOIRN “elep yieaq 4o asneD a|diyn|Al :89Inos eleq,

‘19A3] G0°0 > 8y} 18 JuedLIUBIS A][eonSIielS Sem anjeA-d au) 1ey) 81ed1pul San|eA plog 810N

VIN
1SS0
6910
¥9.°0

€00
S.T0
§8L°0
6S.°0
§09'0
8.9°0
8200
0€5°0
0290
Lv0°0
¢r0'0
6v5°0

¢e00

(92-15) 69
(92-25) 89
(09-6€) v
(69-v¥) vS

(z8-€9) 0L
(S9-6v) LG
(€9-1v) 95
(02-€5) 65
(72-09) 99
(18-59) 99
(09-2v) 6¥
(z8-29) L9
(c2-19) 99
(LL9) TL
(09-v¥) v&
(09-vv) 8

(09-9%) 58

VIN
(02-99) 29
(z9-09) 95
(T9-19) 85

(88-92) 18
(z1-59) 29
(T9-5v) 95
(09-05) 65
(z2-85) 99
(18-59) 59
(e6-20) 8
(0.-89) 29
(¢/-89) ¥9
(8,-95) 59
(TL-¥5) 65
(8s-zv) e

(62-99) 09

61-AINOD
_3Y10
asopJano bnig
Auy

Buiuosiod ‘ewnen ‘Ainfuj
wasAs Areurinoniuab ayp Jo saseassiq
pale|al-|o0y02[e-Uuou ‘IaAl| Y} JO Saseasiq
palejal-|0yo3Je ‘IaAl] 8y} JO Saseasiq
Jan1]-uou ‘wialsAs annsabip ayl Jo saseasiq
wasAs Aloresidsal ay Jo saseasiq
wialsAs A101eIN2IIY BY} JO sesessia
S19PJOSIP [eIN0IABY3Q PUB [EIUBIN
snyjjaw seleqelq
139UBd JBAIT
139U Janl| Bulpnjoxa ‘Jaoue)
AIH J0 O snnedsH ‘g snnedsH
NAIH
snieday [ediA paiyioadsun Jo Jay1Q

O snijedsH

d

(401) uerpaw ‘yresp 1e aby

(T202-2102) porad Xeaugino

(401) uerpaw ‘yesp 1e 8by

(ST0Z-TT02) potiad xealqino-uoN

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

; available in PMC 2025 February 10.

J Viral Hepat. Author manuscript



Page 17

Hofmeister et al.

Zv00 (92-15) 69 ple L1 (¥8-v9) 52 0'S 102'291 6T-AINOD
100°0> (92-29) 89 T 1S (88-99) 61 G'6T 9EV'866'Z Jayro
2o (09-6€) v pv7 1 (rs-z¢) zv 9 12190V asoplano Bnig
Z6T°0 (69-vv) vs pcc 81 (29-2¢) 6Y g8 116'20E'T Auy
Buuosiod ‘ewnesy ‘Ainfu)
€00 (z8-€9) 0L P61 1 (28-69) 61 (a4 G/G'2LE wisAs Areurinonuah sy Jo sasessiq
2000 (S9-6) 25 T¢ T4 (52-18) 99 TT 289'eLT Pa1e[84-|0Y0I[e-UOU ‘IBAI| B} JO SBsessI
8€2°0 (€9-L¥) 95 gL 09 (¥9-6¥) LG 60 TL0°2ET pare|al-|oyod[e UaAI]| U} JO SaseasiC]
1000 (01-€5) 68 pcT o1 (18-19) 8L 8T 8/Z'78¢7  Jani|-uou ‘weisAs snnsabIp auy Jo sasessiq
1000 (#2-09) 99 4 0z (98-69) 82 88 T99'€5€'T wisAs Asojedidsal ayp Jo saseasia
100°0> (18-59) 99 99 €S (68-89) 08 T6¢ 999'29'y widisAs A101e|nautd ayp Jo sasessia
700°0> (09-2v) 6Y pre 6T (z6-8L) L8 Sy ¥16'689 $J3PIOSIP [eINOIABYSC PUE [eIUsIN
T9€°0 (z8-29) 29 pST 4 (z8-€9) 2L 0€e 129'T9v smijjew se1aqelq
G700 (22-19) 99 Y e (82-29) 69 60 758'0VT 120ued JanIT
9220 (L1¥9) TL 62 €9 (z8-v9) €L T6T 89/'GE6'Z 130ued Jani| Buipnjoxe ‘1soued
6700 (09-¥¥) ¥S e 0 (59-09) 85 €0 860'LY AIH Jo ‘D snnedsH ‘g snedsH
1190 (09-v¥) 8v ptl 6 (29-sv) 5 Z0 052'92 AIH
- - — 0 (rL—¥8) ¥9 00 860T snneday [ediA paiy1oadsun Jo Jay10
1000 (09-9v) 55 p61 ST (29-25) 29 70 999'gT 2 sinedaH
Y700 (rs-Tv) 6Y pt0 9 (12-€9) 29 00 Z812 g sinedayy
2002 Buikpiepun
— (e2-€9) €9 8'TS 197 V/IN 0 0 A02 Bunnguiuod e se paisi
— (€2-29) 19 8y 98¢ VIN 0 0 aoo BuiApispun sy se paisi
snyeis Q0D V shedoH
100°0> (e2-€9) 29 00T 108 (98-+9) 9. 00T G0L'VSE'ST [el0L
q d (4O1) uelpsw ‘yresp ye 8by  JUddIAd  JaquinN  (HOI) uelipaw ‘yresp 1e by 1usdIsd JaquinN yreap Jo asned

Ureap pajsi|-y snieday Yum s)Uspadaq

Ureap pajsi|-y snieday INOUNM SIUSPa2AQ

Author Manuscript

»'T202-LTOZ ‘S91eIS PalIuN ‘Syyeap paisi|-y stizeday INOYNM pue ylim s)uapassp Buowe yreap Je abe uelpsiy

| ¥ 319vL

Author Manuscript

Author Manuscript

Author Manuscript

J Viral Hepat. Author manuscript; available in PMC 2025 February 10.



Page 18

Hofmeister et al.

*0Z> S11UN0J YIeap 8yl UBYM d|deljaIun palapisuod aJe suorodold payewnss ‘spiepuels uolieiuasaid ejep sonsiels yifesH 1oy 18jua) [euoneN Bn_h

“TS 8|qeL U1 papinoid aie 1068120 QOO Yaes aulyap 0} pasn sapod 01-aoI,

‘189

SIfeM—eSNIY 8Y) Buisn passasse alam QOD e Se palsi] v siileday aAey pIp OYM SIUBPSIBP pue O © Se Palsl| v siiieday aAeY 10U PIP OYM SIUSP3Iap UsBMIS] Uieap Je afe uelpaiu ay) Ul wwuceot_n_Q
“syyeap pajsi|-v siieday yIIm s)Uapedsp Jof T8 PUE suyieap palst] v sineday noynm

S)UBPVAP 104 GO/ 'FGE'ST Sem sarioBered oD N 8y 1oy UoNNQLISIP JusdIad By 81.IND1LD 0} Pasn SIOJRUILOUSP BY L DD ‘WaISAS SONSNEIS [BNA [eUOIRN “elep yreaq 4o asne) a|diniy :89Inos eed,

*aBuel aj1enbigiul “YO| ‘yresp JO asnes ‘oo ‘[eAI8lUl BOUBPLLOD ‘| :SUOIBIABIGAY

"19A3] G0°0 > d 83 18 JuedLIUBIS A][eonsIielS Ssem anjeA-d ay) Jeyy 81edIpul sanjea pjog aIoN

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Viral Hepat. Author manuscript; available in PMC 2025 February 10.



Page 19

Hofmeister et al.

(so0 (900 (600 (200 (€00
—£0°0) ¥0'0 €9, €07 -0°0) S0'0 028 9T -/0°0) 80°0 998 6T -50'0) 90°0 1’18  0ST —20°0) €00 G§lL 69 HN ‘@nym
5910 5670 2920
— 0 0 -000)200 990 1 -000) 700 260 ¢ -10°0) £00 2T ¢ VIN VIN VN HN ‘e2el ajdniny
2900 2(900 2(G00 200 2(r00
-200)€00 996 g1 -200)€00 961 g -200)€00 985 g1 -10°0) 200 oLV g -100)z00 296 g HN “oelg
200 2(900 2(€00 2(r0'0 2800 oHN ‘“Iapue|s| ol1oed
-10°0) £0°0 ¢S 1000200 9¢C ¥ -000)000 2¥0 1 —000) T0'0 2T 2 -100)v00 964 4 JUelTeMEH SAITEN/UBISY
2(ze0 . o2rr0 . 20r0 . HN ‘anleN
-20°0) 60°0 2t ¢ —00)sT0  9¢C ¥ 00 zr0  9€T ¢ — 0 0 — 0 0  ®B)SE|V/UeIpU] UBDLIBLUY
plnoiupe/eoey
(8T°0 (oz0 (0z0 (670 (sTo
-0T'0) €T°0 0le 0§ -ZT°0)ST0 €1e 95 —ZT0) 9T°0 €6c /S -TT°0) ST yoe 2§ =/00) TT0 96 9¢ 0.2
(eT0 (810 (tzo (eT0 (oT0
-90'0) 60°0 L9z 9t -0T°0) ¥1°0 96C €5 -21°0) 9T°0 T2 19 -10'0) 0T'0 T2 9¢ ~70'0) 200 9z ve 69-09
(600 (10 (910 (zT0 200 .
-70°0) 90°0 00z /2 -10'0) 0T'0 622 I -60'0) £T°0 9€T €5 -90°0) 60°0 82C 6% -z000v00 9861 g1 6505
QG0.0 ) upo.o ) Am._”.o AOH.O uAmo.O )
-z000v00 96TT g1 -z00)vo0 956 41 -800)TT0 96T vV -500) £0'0 9T 8z -t00100 999 9 670
5(100 . 5200 . 500 . 5200 . 5(100 .
-00°0) T0'0 Vv g 100100 9L9 @ -000) 100 oYY o1 -10'0) T0'0 2¢8 g1 -000) 100 9Lty 6581
5(100
— 0 0 — 0 0 — 0 0 -000) 000 2T 2 — 0 0 L1-0
dnoub aby
(900 (800 (ot0 (800 (so0
-0°'0) S0°0 659 68 -G0'0) 90°0 0.9 02T -/00) 60°0 1'0L  6ST -90°0) L0'0 €/9 GIT —€0°0) ¥0°'0 769 €9 3JeN
(€00 (¥00 (%00 (¥00 (z00
-20'0) 200 Tve oF -Z0'0) £0°0 0€E 65 -£0'0) £0°0 €6c 99 -20'0) €00 128 95 -10°0) T0'0 80¢ 8¢ a[ewaS
XoS
(#00 (500 (200 (500 (€00
-£0'0) £0°0 00T  GET —0°0) ¥0°0 00T 6.T -50'0) 90°0 00T G2z —0°0) S0'0 00T T.T  -20°0)200 00T 16 11esan0
(ID%se)ared 9%  ON  (I0%S6)a¥ed % ON (I0%Se)ared %  ON (1D %S6) arey %  ON  (ID%S6)aed % ON onsLIsoRIRYD

120¢

0c0e

6102

810¢

L10¢

Author Manuscript

%' TZ0Z—LTOZ 's81e1S paiun ‘sonskigioeseyd olydesbowsporoos Aq v sniedsy yim seies Alijenow paisnipe-sby

Author Manuscript

| g 31gvL

Author Manuscript

Author Manuscript

J Viral Hepat. Author manuscript; available in PMC 2025 February 10.



Page 20

Hofmeister et al.

“[eALLIE UO pE8p Sapnjou w

"sal10Ba1ed 90e4 pabplig 2T0Z 8y Ul Jou Ing ‘satioBales aoel ajBuls TZ0Z—8T0Z 3y} Ul papnjoul Ajjeaiy1oads alam sueliemeH SAEN,

"120Z-8T0Z 40} pasn a1am salioBayen aoes 8|6uls */ TOZ 104 pasn aiam sariobaled aoel pabplg

D

"0Z> S11UN0J Y1eap 8y UBYM B|ge1jaiun paspIsuod ate sajes pue suonodoid parewnss ‘spiepuels uoneiussaid erep sonsiels YijeaH 1oy J8jua) [euonen sad,

"9]qe1jaun Aj|eonsiels paiapIsuod aie 0z SI SYIeap J0 J8gquInu 8yl a1aym
saley "uonNQLISIP A e uo paseq aJe s|D %G6 "uonendod prepuels SN 000Z Y3 40 uonnguisip abe ayy o1 paisnipe aiem pue uonendod 000‘00T Jad ase AND1UYIB/B0RI pUB Xas AQ PUB |[eJaA0 sales ANfeLo

q

DD ‘WaISAS SINSNEIS [EHA [eUOIBN “elep yieaq Jo asneD a|diniAl :80Inos eleq,

*0lURdSIH-UOU ‘HN ‘[BAIBIUI 80USPIIUOD ‘1D :SUOIIRIABIGAY

VIN 20¢ VIN 8¢ g VIN e VIN aar VIN vy J13U0
. . . . . aled
VIN ¢Sy V/IN 295 o VN 07 ¢ VIN 288 g1 VN 299 g9 wia) Buojewoy Buisiny
VIN CLAU VIN 28 ST VIN 02T L2 VIN oS0 g1 VIN 266 6 Annioey sordsoH
VIN 00z I2 WIN € or VIN ver 8z VIN ST 92 VIN 266 ¢ aWoy s,)u9pasag
VIN okt g VIN 295 o1 VIN ot g VIN 090 1 VN ovv y  KousBiaws Jo Jusiedino
VIN 8.5 8L WIN G5 6 VIN 799 6VT VIN 809 0T VIN 8v9  6G wuaiedu
yyeap 40 8%e|d
500 5(v00 5(G00 5(v00 4(€00
-100)200  9L9 6 -100)200 2¥S 6 -100)200 967 11 -10°0) 200 €9 ¢ -000)T00 999 g a1uedsiH
(I0%se)ared 9%  ON (1I0%S6)8ed 9% ON (1I0%Se)ered % ON  (1ID%wse)eed %  ON  (1ID%Se)8led 9%  ON onsuaIoRIRYD

T¢0C

0c0c

610C

810¢

L10¢

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Viral Hepat. Author manuscript; available in PMC 2025 February 10.



	Abstract
	Materials and Methods
	Data Source and Definitions
	Statistical Analysis

	Results
	Discussion
	References
	TABLE 1 |
	TABLE 2 |
	TABLE 3 |
	TABLE 4 |
	TABLE 5 |

