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|. Introduction: Hepatitis C in America

Heather Bradley, Ph.D.
Assistant Professor of Epidemiology, Georgia State University, and Project Director, HepVu

Il. Hepatitis C Estimates: Data Methods and Findings

Eli Rosenberg, Ph.D.
Associate Professor of Epidemiology and Biostatistics, University at Alobany School of Public
Health, State University of New York

lll. HepVu Overview and Deeper Look at Opioids
Heather Bradley

Visit HepVu.org’s News & Updates to download today’s
presentation
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Introduction: HepVu and
Hepatitis C In America

Heather Bradley, Ph.D.

Assistant Professor of Epidemiology, Georgia State University
Project Director, HepVu




« HepVu is an interactive online
resource that visualizes the
Hepatitis C epidemic in the U.S.

» Established in 2017 to present the Understanding
first standardized state-level Hepatitis C in
estimates of people living with
Hepatitis C

« HepVu is a Powered By AIDSVu
project presented by the Rollins
School of Public Health at Emory Beyond the Map
University in partnership with Gilead s S S S
Sciences
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AIDSVu and HepVu’s

Mission

Making data widely
available, easily
accessible and locally
relevant to inform public
health decision-making
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* Co-Chair: Patrick Sullivan, Ph.D., DVM, Professor, Department of Epidemiology, Emory
University, Rollins School of Public Health, and Principal Scientist, AIDSVu and HepVu

* Co-Chair: Ron Valdiserri, M.D., MPH, Senior Research Associate and Distinguished Scholar,
Johns Hopkins University, Bloomberg School of Public Health, Former Deputy Assistant Secretary
for Health, Infectious Diseases, U.S. Department of Health and Human Services

 HepVu Working Group Advisors:

« amfAR « NASTAD
« CDC « National Viral Hepatitis Roundtable
» Hepatitis B Foundation * NIDA
« Howard University Hospital * Philadelphia Health Department
« Kaiser Family Foundation  UAB Emergency Medicine
» Massachusetts Department of Department
Health « UCSD

« MedStar Health Research Institute
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* Recently published Hepatitis
C prevalence estimates
(2013-2016) at the state-level

* Intersection of the Hepatitis
C and opioid epidemics to
advance awareness,
programs, and policies to
address the syndemic
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The Hepatitis C Epidemic
 Hepatitis Cis aleading cause of liver-related morbidity and mortality in

America

» Hepatitis C-related deaths were greater than deaths from 60 other infectious
diseases combined in 2013

An estimated 2.3 million people were living with Hepatitis C between 2013 and
2016

* Three-fourths were Baby Boomers, or those born between 1945 and 1965

« Hepatitis C and other infectious diseases are often-overlooked consequences
of America’s opioid crisis

« Hepatitis C infections have neatrly tripled in recent years, with the largest
Increases among persons under 40, largely due to injection drug use

HepVu.org | Info@HepVu.org | @HepVu Hequa
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* The public health surveillance system for
Hepatitis C is not as robust as it is for other
Infectious diseases, such as HIV

l g

e

 Accurate estimates of the burden of

Hepatitis C infection in each state are NATION,;\L
essential to inform policy, programmatic, and VIRAL HEPATITIS

. . . . - ACTION PLAN
resource planning for elimination strategies

 HepVu is a powerful tool to communicate the Hepatitis C
epidemic in a clear and compelling way to inform researchers
and public health decision-makers’ prevention and care

efforts

HepVu.org | Info@HepVu.org | @HepVu Hequa



mailto:Info@HepVu.org

Estimation of State-level
Hepatitis C Prevalence

Eli Rosenberg, Ph.D.
Associate Professor of Epidemiology and Biostatistics,
University at Albany School of Public Health, State University of New York




Outline

« Background on HCV prevalence
estimation

« Overview of methodology
* Results

 Limitations and strengths
« Conclusions
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Background on Hepatitis C Prevalence Estimation

« State-level burden of Hepatitis C infection informs
policies, resource allocation, advocacy, and
elimination efforts

« Prevalence of current infection (RNA)

* Measured in nationally representative residential
survey:
National Health and Nutrition Examination Survey
(NHANES)

* In most states, it is challenging to measure directly
from diagnoses reported to surveillance

« Statistical models allow combining national
NHANES Hepatitis C prevalence with local
iInformation to yield state-level results

« National Vital Statistics System (NVSS) mortality
* American Community Survey (ACS) population sizes

Original Investigation | Public Health JAMA Network Open

December 21, 2018

Prevalence of Hepatitis C Virus
Infection in US States and the
District of Columbia, 2013 to 2016

Eli 5. Rosenberg, PhD'; Elizabeth M. Rosenthal, MPH': Eric W. Hall, MPHZ; et al

# Author Affiliations | Article Information

JAMA Netw Open. 2018;1(8):e186371. doi:10.1001/jamanetworkopen.2018.6371

Key Points

Question During 2013 to 2016, what proportion of adults were living with
hepatitis C virus (HCV) infection in each US state?

Findings In this survey study, US national HCV prevalence during 2013 to 2016
was (0.93% and varied by jurisdiction between 0.45% and 2.34%. Three of the
10 states with the highest prevalence and 5 of the 9 states with the highest
number of HCV infections were in the Appalachian region.
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Overview of Methodology

Method builds on previous approaches for national and state estimates

Clinical Infectious Diseases
BIDSA | (S [

Infectious Diseases Sockety of America icine associat

Estimation of State-Level Prevalence of Hepatitis C Virus T ——

Infection, US States and District of Columbia, 2010 psGolorg 10 TIROST28 018 31330 BMC Infectious Diseases

Eli S. Rosenberg,' Eric W. Hall," Patrick S. Sullivan,' Travis H. Sanchez,' Kimberly A. Workowski,” John W. Ward,” and Deborah Holtzman®

'Dep: of Epidemi Emory University Rollins School of Public Health; “Division of Infectious Diseases, Department of Medicine, Emary University School of Medicine; and *Division of

Viral Hepatitis, National Center for HIV/AIDS, Viral Hepatitis, STD, and TB Prevention, Centers for Disease Control and Prevention, Atlanta, Georgia
Estimates of state-level chronic hepatitis C @

HEPATOLOGY EAASLD

=e=ems | | Virus infection, stratified by race and sex,
HEPATOLOGY, VOL. 0, NO. 0, 2018 .
United States, 2010
Estimating Prevalence Of Hepatitis C Eric W. Hall""(®, Eli S. Rosenberg” and Patrick S. Sullivan’

Virus Infection in the United States,
2013-2016

Megan G. Hofmeister,"? Elizabeth M. Rosenthal,® Laurie K. Barker,! Eli S. Rosenberg,3 Meredith A. Barranco,® Eric W. Hall,*
Brian R. Ed]jn,s Jonathan Mermin,s_]ohn W. Ward,* and A. Blythe Ryerson1
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« Rapid rise in incidence in younger PWID due to opioid epidemic ﬁ

Figure 4.2. Incidence of acute hepatitis C,
by age group — United States, 2001-2016
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Source:Viral Hepatitis Surveillance Statistics, CDC

« Mortality in high prevalence group: 1945-1965 birth cohort @
e Scale-up of cure via DAASs @
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verview of Analytic Approach

NHANES 1999-2016 NVSS 1999-2016 NVSS 1999-2016
HCV prevalence direct estimation, 2013-2016

State-level HCV mortality

State-level narcotic overdose mortality

2013-2016 HCV Death
Rate (per 100,000)

(:00-17.8]
(7.0-10.0)
6.0-7.0]
(5.0-6.0)
[3.7-50

2013-2016 Drug Death
Rate {per 100.000)

125.0- 46.5]
(20.0-25.0)
(15.0-200)
) (10.0- 15.0)

15.7-10.0]

2013-2016 HCV RNA
prevalence (per 100}

(1.00-1.12]

(0.90 - 1.00] i
(0.80 - 0.90] 1A National Average
(0.70 - 0.80] by

[0.63-0.70]

18.1 per 100,000

National Average
7.8 per 100,000

= National Prevalence=0.81%"

Direct estimates
modified by mortality

I ratios

Weighted average of state ratios
according to birth cohort-specific

trends in HCV exposure

Literature and analyses
for additional
populations not
included in NHANES’
sampling frame

HepVul3




Number of

Data source Years Purpose individuals Number of cases
represented
National Health and | 1999-2016 |National HCV RNA prevalence overall (47,387 with non-missing (575 with positive HCV
Nutrition Examination and by strata of sex, race/ethnicity, birth |[HCV RNA test results RNA test
Survey (NHANES) cohort and poverty. Trends in anti-HCV 47,590 with non-missing (874 with positive anti-HCV
inform analysis weights. anti-HCV test results test
U.S. Census 1999-2016 [Population structure for modeling HCV- (4,109,869,228 person- |n/a
intercensal data and overdose-related mortality rates. years age 18 or above
U.S. Census 2012-2016 |Noninstitutionalized United States 12,023,450 observations [n/a
American Community population structure for final estimates. |of noninstitutionalized
Survey (ACS) persons aged 18 or
above
National Vital 1999-2016 [Distribution of Hepatitis C-related 44,071,310 decedents 261,858 with HCV as
Statistics System mortality, signaling underlying HCV age 18 or above who underlying or multiple
(NVSS) prevalence, to inform distribution of resided in the 50 states or[cause of death
older HCV infections. Washington DC
National Vital 1999-2016 [Distribution of narcotic overdose 44,071,310 decedents 541,130 with unintentional
Statistics System mortality, signaling underlying injection |age 18 or above who or undetermined cause
(NVSS) patterns, to inform distribution of newer |resided in the 50 states or [narcotic or unknown drug

HCV infections.

Washington DC

as cause of death
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State-Level Results

.
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TN and AZ only
states in top 10
prevalence and
persons with HCV

\_

9 states comprise of
52% of all persons with
Hepatitis C

Number of People with Hepatitis C, 2013-2016
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of Hepatitis C

has the highest burden
OR

infection, where
ten of thirteen states n
have an estimated rate

above the national
median.

Estimated Rate of People Living with Hepatitis C, 2013-2016

651- 850 851-1,000

HepVu.org SOURCE: HepVu Hequn

Areas, like Appalachia, that are heavily impacted by the opioid epidemic
are experiencing high rates of Hepatitis B and C.

Kentucky,

: West Virginia,
Nine states represent

MD and Tennessee
wv
more than half, or KY A/ represent

three of the

52% (= = top ten states

" . hardest-hit by
of all people living with Hepatitis C.

Hepatitis C nationwide.

Estimated Number of Peop! with Hepatitis C, 2013-2016
10,001 - 25,000 | 25 o) H 75,001+ Estimated Rate of People Living with Hepatitis C, 2013-2016

HepVu.org SOURCE: HepVu HepVu.org SOURCE: HepVu




Limitations and Strengths

« Limitations to consider
« NHANES representation of Hepatitis C increases among PWID

« Hepatitis C- and narcotic-related mortality are incomplete proxies
for underlying Hepatitis C infection

« Estimates represent average during 2013-2016
« Period of rising incidence
 Likely increasing >2016

« Strengths of approach
« Synthesis of large national datasets, with local information
* Few model assumptions
« Allows apples-to-apples comparisons between states

HepVu.org | Info@HepVu.org | @HepVu Hequa
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Differences From Some Jurisdictions’ Data

* Prevalence estimates may differ from some states’ own internal estimates

« Common approach: make adjustments to go from diagnosed cases to prevalent infections
« Different data sources

» Different methods, models, and assumptions
» Differences in time periods described

« Best estimates from national prevalence surveillance and vital statistics data

« State-specific methodologies not replicable in most jurisdictions with different or no case
surveillance. Different assumptions required per jurisdiction

* Previous 2010 estimates closely mirrored local estimates in most states

 Primary objective: Standardized approach to allow state-to-state comparisons

« Some jurisdictions may have additional data to inform HCV epidemic estimates, which are
valuable and should be taken into consideration for local decision-making

HepVu.org | Info@HepVu.org | @HepVu Hequa



mailto:Info@HepVu.org

Conclusions

« National surveys, in conjunction with local mortality data that capture
multiple aspects of Hepatitis C epidemics, enable systematic
estimation of state-level Hepatitis C prevalence

« Highest rates frequently in states:

« With history of increased levels of injection drug use and chronic
Hepatitis C infection

« That are deeply affected by opioid crisis

« Estimates can benchmark epidemic and guide prevention,
diagnosis, and treatment efforts

HepVu.org | Info@HepVu.org | @HepVu Hequa
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HepVu Overview and Deeper
Look at Opioids

Heather Bradley, Ph.D.
Assistant Professor of Epidemiology, Georgia State University

Project Director, HepVu



« New focus on the intersection of
the hepatitis and opioid
epidemics to inform public health
decision-making and raise greater
awareness about the infectious disease
consequences of the opioid epidemic

 Maps, infographics, and Deeper
Look page illustrate how opioid
misuse — and the sharing of needles
or other equipment used to inject drugs
— are driving new infections of Hepatitis
C and other blood-borne viruses
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View data at the state level,

Including:

* Hepatitis C prevalence estimates
(2013-2016)

» Hepatitis C-related mortality data
(2016)

Opioid Maps

* Opioid prescription rate (2017)

» Narcotic overdose mortality rate
(2013-2016)

« Pain reliever misuse percent (2015-
2016)
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Deeper Look: Opioids

Deeper Look: Opioids

The opioid crisis is one of the greatest public health challenges facing the U.5., causing an unprecedented surge in drug overdose deaths, and
fueling the rapid rise in new Hepatitis C infections from injection drueg use in communities across the country.

As opioid abuse rates have skyracketed, new Hepatitis C OPIOID EPIDEMIC
infections have also increased. Data on Hep'u show that an HEPATITIS C
estimated 2.3 million Americans were living with Hepatitis C
between 2013 and 2016, Though the majority, or roughly three-
tourths, of all infections were among Baby Boomers (those born
between 1945 and 1965), there has been a spike in new Hepatitis
Cinfections among younger Americans.

The number of new Hepatitis Cinfections more than tripled from
2010 to 2006, largely reflecting infections due to the rise in
injection drug use. This has created a syndemic, in which the
opioid and Hepatitis C epidemics are linked - with the burden of HERATITIS €
Hepatitis C being directly exacerbated by injection drug use.

INCREASE

The Opiod pidemic stare (5 @) @ (o

In 2017, the U5 Department of Health and Human Services

{HH3) declared a public health state of emergency due to the opioid epidemic. Opioids are highly addictive and include prescription pain
relievers, synthetic compounds such as fentanyl, and illegal drugs such as heroin. From 2002 to 20017 the number of deaths due to opioid
abuse have more than quadrupled. The opioid epidemic’s growth even contributed to a decrease in annual U5 life expectancy, which
declined to 78.6 years in 2016 primarily due to increases in suicides and opioid-related overdose deaths.

Deeper Look: Opioids page
presents an in-depth look at

the opioid epidemic’s impact
on Hepatitis C in the U.S.

Page includes resources,
shareable infographics, related
blogs, and a graphic
llustrating the syndemic
between Hepatitis C and
Injection drug use as a result
of the opioid epidemic
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Opioid Maps

Narcotic Overdose Mortality Rate, 2013-2016 Pain Roliever Misuse Percent, 20152016
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State Profiles

VIEW THE MAP LOCAL DATA NEWS & UPDATES

Regional Comparisons

Local Data: Kentucky

There are approximately 43,000 people living with Hepatitis € in Kentucky.

Estimated Rate of Hepatitis C, 2013-2016

Rate of Deaths Related to Hepatitis C, 2016

. TEMNESSEE

Race/Ethnicity

Kentucky Highlights

Estimated Prevalence of Hepatitis C Reported Hepatitis C Mortality

Eslimaled number ol people Esirnaled rale of peopk lving Murmiber of desths relsled lo Hepalilis C in 2006

livirng will Hespalilis C, 2013- with Heprlilis C (per 100,000), 269

2016 20132076

43,000 1,270 Rale al dealbes relaled Lo Hepalilis C in 2016 (per 100,000):

6
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Approximately 2.3 million people in the U.S. are living e ocoanends
with Hepatitis C, but, fortunately, there is a cure. Hepatitis C testing for

Shareable Resources | . 9%
g =

BABY BOOMERS

 Infographics on Hepatitis B and C, |
and the opioid syndemic A

INJECTION DRUG USE

By looking at opioid prescriptions, overdose deaths, and
pain reliever misuse, we can get a more complete picture of the impact of the

o BIOgS from Viral hepatitis and opioid epidemic at the state level.

opioid experts,_such as: =, e

* Dr. Judith Feinberg, West Virginia N \
University School of Medicine - -
professor of Behavioral Medicine & 257 47600 paople ded ramanoniol IR
Psychiatry and Medicine/Infectious e e doublad L
Diseases

« Thaddeus Pham, Viral Hepatitis y
Prevention Coordinator at the Hawalii fj *

State Department of Health

=)
e _¢©
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2019:

2013-2016 Hepatitis C prevalence
estimates, stratified by race, age,
and sex

Additional opioid indicators

Hepatitis Awareness Month and
Testing Day infographics (May)

Ongoing blog series with experts

HepVu (3
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How You Can Help HepVu

HepVu.or

Share the data launch with your networks
* Follow us on social media: @HepVu

« Sign up for our newsletter: www.hepvu.org

Let us know how you use HepVu: info@hepviu.org

Visit HepVu.org’s News & Updates to download
today’s presentation

g | Info@HepVu.org | @HepVu
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Dial-in number: —= (701) 2801-1211 Access code: 506-325-060 PIN: #4544#

L] B P

® To submit questions, click the chat icon and type
your question before hitting the “enter” key
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Learn more at HepVu.org

@ iInNfo@hepvu.org

Subscribe to newsletter and blog updates at HepVu.org!



