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Abstract

Background.—Mortality associated with hepatitis C virus (HCV) has been well-documented 

nationally, but an examination across regions and jurisdictions may inform health-care planning.

Methods.—To document HCV-associated deaths sub-nationally, we calculated age-adjusted, 

HCV-associated death rates and compared death rate ratios (DRRs) for 10 US regions, 50 states, 

and Washington, D.C., using the national rate and described rate changes between 2016 and 

2017 to determine variability. We examined the mean age at HCV-associated death, and rates and 

proportions by sex, race/ethnicity, and birth year.

Results.—In 2017, there were 17 253 HCV-associated deaths, representing 4.13 (95% 

confidence interval [CI], 4.07–4.20) deaths/100 000 standard population, in a significant, 6.56% 

rate decline from 4.42 in 2016. Age-adjusted death rates significantly surpassed the US rate for the 

following jurisdictions: Oklahoma; Washington, D.C.; Oregon; New Mexico; Louisiana; Texas; 

Colorado; California; Kentucky; Tennessee; Arizona; and Washington (DRRs, 2.87, 2.77, 2.24, 

1.62, 1.57, 1.46, 1.36, 1.35, 1.35, 1.35, 1.32, and 1.32, respectively; P < .05). Death rates ranged 

from a low of 1.60 (95% CI, 1.07–2.29) in Maine to a high of 11.84 (95% CI, 10.82–12.85) 

in Oklahoma. Death rates were highest among non-Hispanic (non-H) American Indians/Alaska 

Natives and non-H Blacks, both nationally and regionally. The mean age at death was 61.4 years 
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(range, 56.6 years in West Virginia to 64.1 years in Washington, D.C.), and 78.6% of those who 

died were born during 1945–1965.

Conclusions.—In 2016–2017, the national HCV-associated mortality declined but rates 

remained high in the Western and Southern regions and Washington, D.C., and among non-H 

American Indians/Alaska Natives, non-H Blacks, and Baby Boomers. These data can inform local 

prevention and control programs to reduce the HCV mortality burden.
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Hepatitis C virus (HCV) infection is a leading cause of liver-related morbidity and 

mortality in the United States [1–3]. In December 2013, all-oral direct-acting antiviral 

(DAA) therapies were licensed for chronic HCV infection curative treatment [4]. Trend 

analyses of US multiple cause-of-death (MCOD) data revealed that in 2012 and 2013, 

HCV-associated deaths exceeded deaths associated with 60 other infectious conditions that 

were nationally notifiable in 2013 [5]. From 2013–2016, a decline of 11.5% was observed in 

the HCV-associated death rate, with the majority of the decline occurring from 2015–2016 

[6]. Planning for health systems also occurs sub-nationally, as variability in morbidity and 

mortality is evident across jurisdictions [7]. Efforts to eliminate HCV infection hinge on 

understanding these variabilities to inform local planning.

With changing HCV-associated death rate trends [5], it is imperative to examine the 

distribution of mortality at a finer geographic level to understand the health burden 

associated with HCV infection and mitigate that burden, particularly in jurisdictions with 

greater or increasing HCV-associated death rates. In 2017, the National Academies of 

Sciences, Engineering, and Medicine presented a strategy for eliminating HCV infection as a 

public health threat in the United States. The strategy indicated that aggressive case-finding 

and treating everyone with chronic HCV infection would reduce new US infections by 

90% and deaths by 65% by 2030 [8]. In addition, the number of HCV infections has been 

growing among young adults, related to increases in injection drug use [6]. Death certificates 

provide data to track progress towards HCV treatment, and subsequently, elimination goals.

Using the most recent US death certificate data from 2017, the study objectives were 

to compare HCV-associated death rates and counts nationally and across 10 regions, 50 

states, and Washington, D.C.; to describe the epidemiology of these deaths by examining 

demographic characteristics; and to assess whether death rate declines seen between 2015 

and 2016 continued through 2017.

MATERIALS AND METHODS

Data Source

This study used 2016 and 2017 MCOD data files. The analysis made use of outputs from 

the “Multiple cause-of-death (Detailed Mortality)” module from the Centers for Disease 

Control and Prevention’s Wide-ranging Online Data for Epidemiologic Research [9] and 
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microdata mortality files from the National Vital Statistics System. This study abstracted 

age, race/ethnicity, and sex as reported on the death certificate.

The death certificate is based on the US Standard Certificate of Death [10]. In 2016 and 

2017, all jurisdictions used the latest 2003 revision [10], with the exception of West Virginia 

[11], which used the 1989 revision until August 2017 [12]. The main difference between 

the 2 revisions pertained to the ability to select more than 1 race in the 2003 revision, to 

align jurisdiction’s certificates with the Census decennial forms. Since West Virginia had not 

adopted the latest revision for most of this period, MCOD data files contained a race variable 

that bridged the races of multiple-race decedents to a single race, to make the 2 revisions 

comparable.

Case Definitions

State and Region of Decedent’s Residence—The variable “state of residence” 

(including Washington, D.C.) was examined, from which region- and jurisdiction-specific 

death rates were derived. Decedents whose place of residence was outside of the United 

States, including any of the US territories, were excluded. The region of a decedent’s 

residence was categorized according to the grouping of jurisdictions assigned under the 10 

US Department of Health and Human Services (DHHS) regional offices that serve state and 

local organizations [13]. The 10 regional headquarters are Region 1: Boston; Region 2: New 

York City; Region 3: Philadelphia; Region 4: Atlanta; Region 5: Chicago; Region 6: Dallas; 

Region 7: Kansas City; Region 8: Denver; Region 9: San Francisco; and Region 10: Seattle.

Deaths Associated With Hepatitis C Virus—We used the International Classification 

of Diseases, Tenth Revision [14], cause-of-death codes B17.1 and B18.2, listed as any 

multiple causes of death, to identify HCV-associated deaths. The decision to use multiple 

causes of death, as opposed to the underlying cause of death, was based on the need 

to characterize all HCV-associated deaths, because HCV infection is often listed as a non-

underlying cause of death [1].

Statistical Analyses

Death rates were calculated by dividing the number of HCV-associated deaths by the 

census population [15], and were adjusted to the age distribution of the 2000 US standard 

population using the direct method [16]. We calculated 95% confidence intervals (CIs) using 

2 methods, based on the number of deaths for each category [17–19]. As a supplementary 

analysis, we examined the top 20 underlying causes of death where HCV infection was 

listed as a nonunderlying cause of death.

Relative comparisons of death rate ratios (DRRs) were calculated to compare age-

adjusted, HCV-associated death rates in regions and jurisdictions with that of the 

United States as a whole, denoted by DRR = (RateRegion or RateJurisdiction)/RateUS. The percent 

change in death rates from 2016 to 2017 was calculated using the following formula: 

Percent Change = ([Rate2017 − Rate2016]/Rate2016) × 100. Z-score P values for DRRs, percent 

changes in rates from 2016 to 2017, and death rates by demographic characteristics for 
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each region, compared to the United States as a whole, were examined to determine whether 

changes were significant, where P < .05 was considered statistically significant.

To increase the number of sufficient cell sizes, we aggregated 2016 and 2017 data to produce 

jurisdiction-level fractions for demographic characteristics. To adhere to the National Center 

for Health Statistics’ policy concerning small cell sizes, cells where values were ≤10 deaths 

were not presented. Interpreted differences for death rates across groups and time were 

statistically significant. We did not interpret proportions counts were less than or equal to 15, 

because of the instability associated with these fractions. Statistical analyses were conducted 

using SAS software, version 9.4 (Cary, NC). Aeronautical Reconnaissance Coverage 

Geographic Information System (Environmental Systems Research Institute, version 10.3. 

Redlands, CA) was employed to generate gradient color-coded death rates and count maps.

RESULTS

National, Regional, and Jurisdiction-level Mortality Rates Associated With Hepatitis C 
Virus

In 2017, there were 17 253 HCV-associated deaths among 325.7 million US residents and 

2.8 million total deaths, representing an age-adjusted, HCV-associated death rate of 4.13 

(95% CI, 4.07–4.20) deaths/100 000 standard population (Table 1). Of HCV-associated 

deaths, 4921 (28.5%) listed HCV infection as the underlying cause of death. Among the 

remaining 12 332 deaths where HCV infection was listed as a nonunderlying cause of death, 

the top 3 underlying causes of death were liver cell carcinoma (21.2%), alcoholic cirrhosis 

of the liver (9.8%), and unspecified malignant neoplasm of the liver (5.9%; Supplementary 

Table 1). Of 10 geographical regions, 3 had death rates that significantly surpassed the 

overall US rate: Region 6 (6.54), Region 10 (6.38), and Region 9 (5.37; Figure 1; Table 

1). Death rates were significantly higher than the US death rate in Oklahoma; Washington, 

D.C.; Oregon; New Mexico; Louisiana; Texas; Colorado; California; Kentucky; Tennessee; 

Arizona; and Washington (P < .05; Table 1; Figure 2).

HCV-associated death counts in 18 jurisdictions surpassed the average number of deaths 

for all jurisdictions (n = 338 deaths). These jurisdictions were California, Texas, Florida, 

New York, Pennsylvania, Oklahoma, Ohio, Washington, Oregon, Arizona, Tennessee, North 

Carolina, Colorado, Louisiana, Michigan, Georgia, New Jersey, and Maryland. The sum of 

the deaths in these jurisdictions accounted for 73.7% of all HCV-associated deaths (Table 1; 

Figure 3).

The lowest death rate was in Maine, with 1.60 deaths/100 000 standard population. Other 

jurisdictions with death rates ≤3.00 included Illinois, Wisconsin, Utah, South Dakota, 

Michigan, Connecticut, Georgia, Virginia, New York, North Dakota, New Hampshire, New 

Jersey, Alabama, and Massachusetts (Table 1; Figure 2).

Demographic Disparities

Mean Age and Year of Birth—The mean age at HCV-associated death in 2017 was 61.4 

years, ranging in jurisdictions from 56.4 years in West Virginia to 64.7 years in Washington, 
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D.C., and ranging more narrowly in regions, from 60.2 years in Region 4 to 63.6 years in 

Region 2 (Table 1).

Approximately three-fourths (78.6%) of US HCV-associated deaths were in people born 

during 1945–1965 (Table 2). The disparity observed at the national level occurred similarly 

in all regions, ranging from 75.6% in Region 2 to 82.2% in Region 10.

Race/Ethnicity—In 2017, the national, HCV-associated death rate by race/ethnicity (Table 

2) was highest for non-Hispanic (non-H) American Indians/Alaska Natives (AIANs; 10.24), 

followed by non-H Blacks (7.03) and Hispanics (5.29). Rates for non-H Whites in Regions 

4, 6, and 9 were significantly higher than the non-H White US death rate. Rates for non-H 

Blacks in Regions 3, 6, 8, 9, and 10 were significantly higher than the non-H Black US 

death rate. The rates for Hispanics in Regions 6, 8, and 9 were significantly higher than the 

Hispanic US death rate. The rate for non-H Asians/Pacific Islanders (APIs) in Region 6 was 

significantly higher than the non-H API US death rate. The rate for non-H AIANs in Region 

8 was significantly higher than the non-H AIAN US death rate.

Of all HCV-associated deaths in 2017, 63.0% of decedents were NH White, 19.1% were 

non-H Black, and 14.0% were Hispanic (Table 2). Among regions, the highest proportion 

of deaths were in non-H White decedents. In Regions 1, 2, 3, 4, 5, and 7, non-H Blacks 

represented the second-highest proportion of deaths. In Regions 6, 8, and 9, Hispanics 

represented the second-highest proportion of deaths. The proportions were similar for non-H 

Blacks and Hispanics in Region 1, 2, 6, and 10.

In 2016 and 2017 together, the proportions of decedents who were non-H White were 

highest in all jurisdictions except for New Mexico, where Hispanics had the highest 

proportion (57.5%), and Washington, D.C., and Maryland, where non-H Blacks had the 

highest proportions (94.3% and 52.3%, respectively; Figure 4).

Sex—In 2017, males had higher death rates when compared with females, across locations 

(Table 2).

Death Rate Changes Associated With Hepatitis C Virus From 2016 to 2017—
From 2016 to 2017, there was a 6.56% decline in the HCV-associated death rate, from 

4.42 in 2016 to 4.13 in 2017 (P < .05; Table 1). Death rate declines were observed in all 

regions, but the percentages in death rate declines were significant in Regions 2, 5, and 

9. The death rates also declined in 36 jurisdictions, of which the declines were significant 

for Wisconsin, Idaho, Illinois, Michigan, California, and New York. For 14 jurisdictions, 

the HCV-associated death rate increased from 2016 to 2017, but the increases were not 

significant (P ≥ .05).

DISCUSSION

This study provided HCV-associated death rates and counts geographically in 2017, 

providing data in the curative-therapy era. We identified 3 regions and 12 jurisdictions, 

primarily in the Western and Southern regions, that had significantly higher death rates 

than the United States as a whole. This study also identified 18 jurisdictions that accounted 
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for over 70% of the absolute number of HCV-associated deaths. The observed geographic 

discordances in death rates may be affected by parallel discordances in prevalence. However, 

because of the limitations of current prevalence data [20, 21], we cannot definitively 

confirm this. These parallels would not explain all discordances, though, because the HCV 

infection prevalences are shifting in some jurisdictions to younger adults who inject drugs. 

In these jurisdictions, the HCV-associated death rates would be lower. Discordances may be 

impacted by other factors, including (1) the distribution of subpopulations known to have 

disproportionate HCV-associated death rates (eg, AIANs, Blacks, and Baby Boomers); (2) 

geographic differences in the approval of Medicaid to cover treatment [22, 23]; (3) regional 

and rural/urban differences in DAA uptakes [24]; and (4) varying practices in reporting HCV 

infection as a cause of death [2, 25].

We observed jurisdictions with lower death rates that concurrently experienced higher 

acute HCV infection incidences. Of the 15 jurisdictions with lower death rates in 2017, 

Massachusetts, Utah, South Dakota, Maine, Wisconsin, New Jersey, Michigan, New York, 

Georgia, and Alabama had relatively higher acute HCV infection incidence rates in 2016 

(ie, ≥ 0.7 cases/100 000 standard population) [6]. Massachusetts, Utah, and South Dakota 

reported the highest incidence rates per 100 000 population (6.2, 2.5, and 2.3, respectively), 

when compared to other reporting jurisdictions [6]. Jurisdictions that were experiencing 

lower HCV-associated death rates while simultaneously reporting higher acute HCV 

infection incidences may see higher death rates in future years. Comparing jurisdiction-

specific incidence and mortality data has shown how the HCV infection epidemic is 

evolving and has spread to parts of the country not previously heavily affected. The 

continued monitoring of burden indicators may inform the experiences of HCV infections at 

the local level.

We identified disproportionate death rates in AIANs and Blacks, both nationally and 

regionally. The higher HCV-associated death rate in AIANs can potentially be explained 

by comorbidities (eg, cardiovascular disease, alcohol-related conditions, and chronic liver 

disease) [26–28] that may have accelerated any existing liver damage, leading to end-stage 

liver disease and mortality. Additionally, many American Indians, which comprised the 

majority of AIAN decedents in our study, lived in rural areas and faced additional challenges 

in accessing testing, treatment, and specialty care for their diseases [29]. On a positive note, 

the Cherokee Nation Health Services implemented a policy that resulted in programs that 

have been improving HCV testing and care [30]. The national HCV infection prevalence 

was 2.4 times higher in Whites than Blacks [31], while the HCV-associated death rate 

among Blacks was higher. An explanation is that African Americans had poorer responses 

to the pre-DAA regimen of interferon and ribavirin, because they were least likely to carry 

the CC genotype of the IL28B gene, which is a predictor of pre-DAA treatment-induced 

sustained virologic response [32]. The disproportionate death rate in this subpopulation still 

existed in 2016–2017 because only 3 years had elapsed since these DAAs became available, 

and population-based studies have found an association between DAA noninitiation and 

Black race/ethnicity versus White race/ethnicity [33, 34]. Evidence of these disparities 

highlights the need for increased efforts to improve linkage to the cure among populations 

experiencing disproportionate mortality.
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The national recommendations for screening Baby Boomers prompted increases in the 

testing of this population [35, 36]. However, large numbers of HCV-infected Baby Boomers 

remain undiagnosed and not in care [37]. In spite of recommendations for testing Baby 

Boomers and non–birth cohort adults with identified risks, as well as the documented 

benefits of treatment on reducing mortality risks [38], reimbursement policies set forth 

by insurance plans and payers were restrictive in many jurisdictions, limiting treatment to 

only people with clinical evidence of moderate-to-severe liver disease and/or some period 

of abstinence from alcohol and injection drug use [22, 39, 40]. Indeed, 1 study found 

that Medicaid fee-for-service policies in 33 jurisdictions in 2014 required a demonstration 

of severe liver disease to qualify for treatment [22], while another study concluded 

that 24 jurisdictions in 2015–2016 had policies that required some period of sobriety 

before treatment [40]. The aforementioned study from 2014 found that Medicaid required 

moderate-to-severe liver damage before a patient would qualify for treatment in all 12 

jurisdictions that were identified in our study as having the highest death rates, with the 

exception of Texas, which had unknown restrictions in 2014 [22] but required a minimum 

fibrosis score of F3 in 2017 [23]. Many jurisdictions have incrementally loosened treatment 

eligibility requirements from 2014 to 2017 [22, 23]. With the exception of Washington and 

New Mexico, jurisdictions with high death rates in 2017 that also had previously restrictive 

eligibility requirements in 2014 still required a fibrosis score of F2 or higher in 2017 [23].

National surveillance data indicated that from 2015–2016, a 9.37% decline in the HCV-

associated death rate was observed [6]. In our study, from 2016–2017, a further, significant 

6.56% decline was observed, with declines of varying extents in all regions and 36 

jurisdictions and increases of varying extents in 14 jurisdictions. The decline in the death 

rate is potentially explained by the evolving nature of the HCV infection epidemic, as the 

incidence is now highest among younger people [6], and HCV-infected Baby Boomers with 

advanced liver disease have aged and may have already died of HCV-associated causes 

and other causes [41]. Approximately three-fourths of HCV-infected Baby Boomers, which 

account for nearly 80% of HCV-associated deaths, developed moderate-to-advanced liver 

disease [42]. It is also likely that the number of people cured of their HCV infection 

had begun to reduce the risk of progressive liver disease and mortality by 2016. A 

Veterans Administration study of DAA recipients with advanced liver disease through 2016 

demonstrated a significant reduction in mortality in the first year after achieving a sustained 

virologic response [38]. Early testing has also been shown to improve linkage-to-cure rates 

[8, 43, 44]. Continued monitoring of HCV-associated mortality is important to track how 

effective treatment uptake efforts are being implemented.

There are important limitations to consider. First, demographic information on the death 

certificate is often collected from an informant, which could lead to misclassifications 

[45]; specifically, the misclassification of AIAN race has been common [46]. The National 

Longitudinal Study evaluated the percent agreement between self-identified race/ethnicity 

on the current population survey with reported race/ethnicity on the death certificate from 

1979–2011 and found that while most groups had near 100% percent agreement, only 51.4–

55.2% of self-identified AIANs from the most recent population survey were classified as 

such at death [46, 47]. The tendency to misclassify AIAN decedents as other race groups 

results in underrepresentation of AIANs, especially for conditions that disproportionately 
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affect AIANs, like HCV infection [6]. Second, cause-of-death information is based on the 

certifying physician or medical examiner’s certification of causes of death [10]. Because 

the majority of HCV infections are asymptomatic [48] and could be undiagnosed, HCV 

infection is underreported as a cause of death. Even when an HCV infection is diagnosed, 

a cohort study of chronic HCV-infected patients in care concluded that only 19% of all 

deceased, chronic HCV-infected cohort members and only 30% of those with recorded 

liver disease in their medical record had HCV infection listed as a cause of death [25]. 

These findings were corroborated by 2 other studies [2, 49], 1 of which found that only 

64% of deceased members of a large, managed-care health plan in California who had an 

HCV infection mentioned on the medical record had it cited as a cause of death, despite 

having a death associated with chronic liver disease [2]. Similarly, only 45.4% of deceased 

Connecticut residents with an HCV infection noted on their medical record had it cited as 

a cause of death, despite having a death confirmed as associated with chronic liver disease 

[49]. In spite of these limitations, MCOD data capture all registered deaths in a standardized 

way, and it is the only data source that can establish HCV-associated death estimates across 

jurisdictions.

In conclusion, this study identified subpopulations that have disproportionately higher HCV-

associated mortality. The highest death rates were noted in the Western and Southern regions 

and Washington, D.C., and among non-H AIANs, non-H Blacks, and Baby Boomers. These 

results should be updated frequently, as the findings may inform programs in their targeted 

efforts to increase treatment uptake to reduce the HCV mortality burden and achieve goals 

for HCV elimination.
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Figure 1. 
Age-adjusted death rates associated with hepatitis C virus infection in the United States, by 

DHHS region of residence in the United States, 2017. Rates are per 100 000 population 

and adjusted to the age distribution of the 2000 US standard population. The region of a 

decedent’s residence was categorized according to the grouping of states assigned under 

each of the 10 US DHHS regional offices that serve state and local organizations. The map is 

segmented by the 10 DHHS regions and labeled accordingly. Data Source: 2017 US multiple 

cause-of-death data, National Vital Statistics System. Abbreviations: DC, Washington, D.C.; 

DHHS, Department of Health and Human Services;
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Figure 2. 
Age-adjusted death rates associated with hepatitis C virus infection in the United States, by 

state and District of Columbia, 2017. Rates are per 100 000 population and are adjusted to 

the age distribution of the 2000 US standard population. Data Source: 2017 US multiple 

cause-of-death data, National Vital Statistics System. Abbreviations: AK, Alaska; AR, 

Arkansas; AL, Alabama; AZ, Arizona; CA, California; CO, Colorado; CT, Connecticut; 

DC, Washington, D.C.; DE, Delaware; FL, Florida; GA, Georgia; HI, Hawaii; IA, Iowa; 

ID, Idaho; IL, Illinois; IN, Indiana; KS, Kansas; KY, Kentucky; LA, Louisiana; MA, 

Massachusetts; MD, Maryland; ME, Maine; MI, Michigan; MN, Minnesota; MO, Missouri; 

MS, Mississippi; MT, Montana; NC, North Carolina; ND, North Dakota; NE, Nebraska; 

NH, New Hampshire; NJ, New Jersey; NM, New Mexico; NV, Nevada; NY, New York; 

OH, Ohio; OK, Oklahoma; OR, Oregon; PA, Pennsylvania; RI, Rhode Island; SC, South 

Carolina; SD, South Dakota; TN, Tennessee; TX, Texas; UT, Utah; VA, Virginia; VT, 

Vermont; WA, Washington; WI, Wisconsin; WV, West Virginia; WY, Wyoming.
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Figure 3. 
Number of deaths associated with hepatitis C virus infection in the United States, by state 

and District of Columbia, 2017. The lower end of the range of number of HCV-associated 

deaths in the third category level of 338 deaths was selected because it was the mean 

number of HCV-associated deaths among the 51 jurisdictions. Data Source: 2017 US 

multiple cause-of-death data, National Vital Statistics System Abbreviations: AK, Alaska; 

AR, Arkansas; AL, Alabama; AZ, Arizona; CA, California; CO, Colorado; CT, Connecticut; 

DC, Washington, D.C.; DE, Delaware; FL, Florida; GA, Georgia; HCV, hepatitis C virus; 

HI, Hawaii; IA, Iowa; ID, Idaho; IL, Illinois; IN, Indiana; KS, Kansas; KY, Kentucky; LA, 

Louisiana; MA, Massachusetts; MD, Maryland; ME, Maine; MI, Michigan; MN, Minnesota; 

MO, Missouri; MS, Mississippi; MT, Montana; NC, North Carolina; ND, North Dakota; NE, 

Nebraska; NH, New Hampshire; NJ, New Jersey; NM, New Mexico; NV, Nevada; NY, New 

York; OH, Ohio; OK, Oklahoma; OR, Oregon; PA, Pennsylvania; RI, Rhode Island; SC, 

South Carolina; SD, South Dakota; TN, Tennessee; TX, Texas; UT, Utah; VA, Virginia; VT, 

Vermont; WA, Washington; WI, Wisconsin; WV, West Virginia; WY, Wyoming.
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Figure 4. 
Percent distribution of HCV-associated deaths by race/ethnicity for each of the US states and 

District of Columbia, 2016–2017. Data Source: 2016–2017 US multiple cause-of-death data, 

National Vital Statistics System. Abbreviations: AIAN, American Indian/Alaska Native; 

AK, Alaska; AL, Alabama; API, Asian/Pacific Islander; AR, Arkansas; AZ, Arizona; 

CA, California; CO, Colorado; CT, Connecticut; DC, Washington, D.C.; DE, Delaware; 

FL, Florida; GA, Georgia; HCV, hepatitis C virus; HI, Hawaii; IA, Iowa; ID, Idaho; IL, 

Illinois; IN, Indiana; KS, Kansas; KY, Kentucky; LA, Louisiana; MA, Massachusetts; 
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MD, Maryland; ME, Maine; MI, Michigan; MN, Minnesota; MS, Mississippi; MO, 

Missouri; MT, Montana; NC, North Carolina; ND, North Dakota; NE, Nebraska; NH, New 

Hampshire; Non-H, non-Hispanic; NJ, New Jersey; NM, New Mexico; NV, Nevada; NY, 

New York; OH, Ohio; OK, Oklahoma; OR, Oregon; PA, Pennsylvania; RI, Rhode Island; 

SC, South Carolina; SD, South Dakota; TN, Tennessee; TX, Texas; UT, Utah; VA, Virginia; 

VT, Vermont; WA, Washington; WI, Wisconsin; WV, West Virginia; WY, Wyoming.
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