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P reVi ous M et h (9) d O I O g y Estimating Prevalence of Hepatitis C

Virus Infection in the United States,
2013-2016

Megan G. Hofmeis.te:r,l‘2 Elizabeth M. Rosent}ml,3 Laurie K. Barker,l ELS. Rosellberg,3 Meredith A. Bmmnco,3 Eric W. Ha.l_l,4
Brian R. Edlin,’ Jonathan Mermin,s_]olm W. Ward,"® and A. Blythe Ryersonl

Objective: Estimate anti-HCV and HCV RNA prevalence
among US adults 18+ years of age.

Unsheltered, Nursing Home Active Duty
Unhoused (V) Residents (NH) Military (M)

AND X B(N) s A1) X B() W A(U) X BU) ok A(NH) X B(NH) o A(M) X B(M)

Non-institutionalized (NI) Incarcerated (l)

Where A=population size and B=prevalence estimate

Published estimate or calculated from estimate NHANES Meta-analysis

Hofmeister MG, Rosenthal EM, Barker LK, Rosenberg ES,
Barranco MA, Hall EW, Edlin BR, Mermin J, Ward JW,
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TABLE 4. Estimated Population Sizes and Hepatitis C Prevalences Among Adults Aged 218 Years, United States 2013-2016
HCV Antibody Prevalence HCV RNA Prevalence
Estimated Number of Currently Infected
Adult Number of Ever Infected Persons’ Prevalence Persons’ Prevalence
Population

Population Size* Estimate 95% Cl Estimate 95% Cl Estimate 95% Cl Estimate 95% Cl
NHANES* 241,152,600 3,721,000  (3,094,000-4,434,800) 1.5% (1.3%-1.8%) 2139000  (1,794,200-2,529,700) 0.9% (0.7%-1.0%)
Addifional populations

Incarcerated 2,131,000 344,100 (308,800-382,500) 16.1% (14.5%-179%) 227,400 (201,900-255,600) 10.7% (9.5%-12.0%)

Unsheltered homeless 160,600 23,700 (20,300-27,100) 14.7% (12.7%-16.9%) 17,400 (14,400-20,500) 10.8% (8.9%-12.8%)

Active-duty military 1,288,600 13,500 (8,000-18,100) 1.0% (0.6%-1.4%) 6,900 (2,700-11,200) 0.5% (0.2%-0.9%)

Nursing homes 1,425,500 18,900 (11,700-21,000) 1.3% (0.8%-1.5%) 6,900 (4,600-9,300) 0.5% (0.3%-0.7%)
Additional populations (suhToTal]l§ 5,005,700 400,100 258,600
NHANES (modified estimate excluding 239,864,100 3,701,100  (3,077,500-4,411,100) 1.5% (1.3%-1.8%) 2,127,600  (1,784,600-2,516,200) 0.9% (0.7%-1.0%)

additional populoﬂons)§
Tofal® 244,869,800 401,200  (3,357,700-4,861,100) 1.7% (1.4%-2.0%) | 2,386,100 | (1,983,900-2,807.800) 1.0% (0.8%-1.1%)
*Population sizes are estimated as of December 2016 based on the ACS 5-year estimates from 2012-2016.
"Number of infected persons is calculated by multiplying the prevalence percentage estimate by the estimated adult population size; values may not multiply due to rounding.
'NHANES prevalence percentage estimates are based on results from 2013-2016 NHANES. Population size includes noninstitutionalized adults eligible for NHANES from the
2012-2016 ACS.
$Values may not sum to column subtotal and total due to rounding.

Hofmeister MG, Rosenthal EM, Barker LK, Rosenberg ES,
Barranco MA, Hall EW, Edlin BR, Mermin J, Ward JW,
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Infection in the United States, 2013-2016. Hepatology.
2019 Mar;69(3):1020-1031. doi: 10.1002/hep.30297.




Previous Limitations and Updates

« Outdated data
« NHANES data: 2013-2016
* Population size estimates: 2016
* Prevalence data from literature published 2013 through 2017

* Persons who inject drugs (PWID) are not adequately
represented in NHANES.

* Likely underrepresentation of the true number of PWID in
sampling frame

« HCV prevalence among PWID in NHANES may not reflect
HCV prevalence among all non-institutionalized PWID.
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Our Approach

1. Replicate previous methodology with more recent data: NHANES+ Model
« NHANES 2017-March 2020 dataset
» Most recent population size estimates for additional populations

* New literature searches and meta-analyses for HCV prevalence studies among additional
populations published since January 1, 2017

2. Develop a method to better reflect infections among PWID: PWID Adjustment Model

* Newly available data:
« Estimated number of PWID in US: 3.7 million (Bradley 2022)
« HCV RNA prevalence among PWID: 43.7% (Degenhardt 2023)
* Anti-HCV prevalence among PWID: 53.5% (Degenhardt 2023)

Degenhardt L, Webb P, Colledge-Frisby S, Ireland J, Wheeler A, Ottaviano S, Willing A,
Kairouz A, Cunningham EB, Hajarizadeh B, Leung, Tran LT, Price O, Peacock A,
Vickerman P, Farrell M, Dore GJ, Hickman M, Grebely J. Epidemiology of injecting drug
9 HepVU-Org | Facebook.com/Hequ | @HepVU use, prevalence of injecting-related harm, and exposure to behavioural and H e p
environmental risks among people who inject drugs: a systematic review. Lancet Glob
Health. 2023 May;11(5):e659-e672. doi: 10.1016/52214-109X(23)00057-8.




PWID Adjustment Model

Unsheltered, Nursing Home Active Duty
Non-institutionalized (NI) Incarcerated (l) Unhoused (U) Residents (NH) Military (M)
A(NI) % B(NI) b A) X B() 0P AU) X B(U) g ANH) X B(NH) == A(M) X B(M)
} | } } | } } | }
Ap(NI) K B (A-Ag) (N1) X B (NI) Ap(l) X B (A-Ap) (1) € B() Ap (U) X B, (A-Ap) (U) X B(U)
Where: 3.7 millionPWID mm A (NI) == A, (1) == A;(U)
Published estimate or calculated from estimate NHANES Meta-analysis Assumption

Key assumptions for PWID adjustment model:

* Number of PWID=3,694,500 (95% ClI: 1,872,700 - 7,273,300)

 PWID are distributed across non-institutionalized, incarcerated or unsheltered/unhoused populations.
* 10.6% of incarcerated and 7.4% of unsheltered/unhoused are PWID (relaxed in sensitivity analyses).

10 HepVu.org | Facebook.com/HepVu | @HepVu Hep
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Estimating hepatitis C prevalence in the United States,

2017-2020
Eric W. Hall' © | Heather Bradley? ©® | Laurie K. Barker®* © | Karon C. Lewis® © |
Jalissa Shealey’ | Eduardo Valverde* | Patrick Sullivan® ® | Neil Gupta® |

Megan G. Hofmeister®

TABLE 4 Estimated hepatitis C prevalence among adults > 18 years of age, United States

Model Years N n 95% CI % 95% ClI
HCV Antibody
Hofmeister et al 2018[51 2013-2016 244 869,800 4,101,200 3,357,700 4,861,100 1.7 1.4 2.0
NHANES+ 2017-2020 254,207,169 9,556,400 3,519,100 7,688,100 2.19 1.38 3.02
PWID adjustment 2017-2020 254,207,169 7,411,300 4,917,200 9,979,700 2.92 1.93 3.93
HCV RNA

Hofmeister et al 2018°! 2013-2016 244 869,800 2,386,100 1,983,900 2,807,800 1.0 0.8 1.1
NHANES+ 2017-2020 254,207,169 2,463,700 1,321,700 3,629,400 0.97 0.52 1.43
PWID adjustment 2017-2020 254,207,169 4,043,200 2,401,800 5,607,100 1.59 0.94 2.21

Note: PWID adjustment results assume 10.6% of incarcerated and 7.4% of unsheltered and unhoused are people who inject drugs.
Abbreviation: PWID, persons who injected drugs (in the past year).

Hall EW, Bradley H, Barker LK, Lewis KC, Shealey J, Valverde E,
Sullivan P, Gupta N, Hofmeister MG. Estimating hepatitis C
HepVu.org | Facebook.com/HepVu | @HepVu prevalence n i United States, 2017.2020, Hepatology. 202¢ || @ P
May 13. doi: 10.1097/HEP.0000000000000927. Epub ahead of
print. PMID: 38739849.




Estimating Hepatitis C Prevalence in the United States, 2017-2020

The National Health and Nutrition Examination Survey (NHANES) underestimates the true prevalence of hepatitis C virus (HCV) infection.
By accounting for populations inadequately represented in NHANES, we created two models to estimate the national hepatitis C prevalence among US adults during 2017-2020.

MODEL HCV RNA PREVALENCE
USED FOR ESTIMATION AMONG US ADULTS IN 2017-2020

NHANES+
e Supplemented NHANES

CORRESPONDING TO

2,463,700

— estimates with literature

_E:: review and meta-analyses __ 1 0 95% confidence . c.urrent. —
of hepatitis C prevalence -0 /0 interval [CI]: infections

===[Z'  among populations that are 0.5% - 1.4% 95% Cl:

) not part of the NHANES

1,321,700 — 3,629,400
sampling frame

PWID Adjustment
\? Accounted for 4,043,200
y underrepresentation of
©PWIDin NHANES by SO L) current HCV
incorporating the estimated — mteorval [(iI] — infections
f' number of adult PWID and 0.9% - 2.2% 95% CI:

PWID-specific hepatitis C
prevalence estimates

2,401,800 - 5,607,100

VAASI_D Hall, et al | HEPATOLOGY. 2024.
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Components of the National Initiative on Hepatitis C

1) Point-Of-Care (POC) diagnostic tests

* Enable hepatitis C single-visit “test and treat” programs to enhance cascade
of care

* Obtain FDA approval of fingerstick test already in use in Australia and Europe

2) Provide broad access to curative hepatitis C medications
National subscription “Netflix” model (successfully piloted in Louisiana)
Fixed sum for drug access negotiated by the US Government
Drugs then provided for free to Medicaid, uninsured, incarcerated, opioid
treatment programs, Native American reservations

3) Empower health care delivery Community

: . : : : : . Heal tres
Expand screening settings, including correctional settings, opioid

treatment programs Healthy People

. . . . Healthy Communities
Employ innovative telehealth methods, mobile units
Expand number of community health workers




Status of the National Initiative to Eliminate Hepatitis C

Proposed by the Administration March 2023
Strong federal agency support (HHS and Bureau of Prisons)
Detailed five-year implementation plan prepared

Advocates organized: >126 organizations have signed letter to Hill leadership

Legislation developed by Senators Cassidy (R-LA) and Van Hollen D-MD)

Bipartisan Congressional interest, including from Leadership

OACT and CBO predict potential cost savings in 10 years — significant
reduction in liver fibrosis, cirrhosis, liver cancer, need for transplants




Status of the National Initiative to Eliminate Hepatitis C

CBO publishes initial analysis of Medicaid cost savings

Congressional Budget Office \
Nonpartisan Analysis for the U.S. Congress N\

Budgetary Effects of CBO estimates that a 100% increase
Policies That Would in Medicaid enrollees treated for Hepatitis C
!I_’E:i::n':epat“is C would reduce federal spending

— on health care by $7 billion over 10 years.

nt rate among Medicaid enrollees during a

Summary
five-year program would result in averted spending

In this report, the Congressional Budger Office describes
its initial analysis of the potential federal budgetary effects
of policies that would increase treatment of heparitis C, a

n treatment of complications from heparitis C of
abour $0.7 billion over 10 years; spending on testing
PR P I S A R

With availability of point-of-care test, implementation of subscription model,
and empowerment of healthcare delivery
We believe a 200 percent increase is entirely achievable
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Hepatitis C Virus (HCV) Disease Surveillance and

Measurement of Prevalence

» Accurate HCV prevalence estimates are essential for
improving understanding of how elimination can be
achieved nationally and in local jurisdictions

* Current national HCV surveillance infrastructure is
inadequate in most cases to fully measure prevalence

 However, public health disease surveillance can support
localized prevalence estimates and is essential for
implementation of control measures to achieve HCV
elimination

Massachusetts Department of Public Health | mass.gov/dph 19




HCV Prevalence and Public Health Surveillance

« Even with current limitations, the number of reported cases
nationally has been high

« 93,805 newly reported chronic cases in 2022 alone (CDC, 2024)

« Past HCV Prevalen_ce estimates, primarily based on NHANES data,
have not alighed with data reported to public health departments
which typically report higher numbers of reported cases

« Example: In 2016, the total number of reported cases in Massachusetts
was approximately 3 times the NHANES prevalence estimate

« Estimates b%/ Hall, et al, 2024, address underlying problems with
prior estimates by considering both people excluded from NHANES,
and those who meet inclusion criteria but are less likely to
participate in the survey

» The authors address current limitations of public health surveillance
for measuring prevalence

Massachusetts Department of Public Health | mass.gov/dph 20




HCYV surveillance limitations

* As detailed in Hall, et al, 2024, funding for HCV
survelllance is very limited — this results in missed

opportunities to link patients to care and to obtain
complete data

 Many but not all jurisdictions require reporting of negative
HCV RNA test results

* Results of newly approved point-of-care HCV RNA tests
will be challenging to capture in surveillance systems

» (Case counts only include those individuals who received

care, were tested for HCV, and reported to the state or
local health department

Massachusetts Department of Public Health | mass.gov/dph




HCV Surveillance

State and Local Public Health Departments have attempted
to address the need for improved HCV prevalence data by
revising case classifications and prioritization of
Investigations

Case classifications for nationally notifiable conditions are
developed in collaboration with CDC subject matter experts
and approved by the Council of State and Territorial
Epidemiologists

Current HCV case classifications were implemented in 2020
and increased sensitivity of acute case capture and focused
on cases with evidence of current infection and thus
Improved measurement of reported case prevalence

Massachusetts Department of Public Health | mass.gov/dph



The Task of HCV Surveillance

Health equity
considerations
throughout

 New/acute infections
* Injection drug use
« Health care
exposures
* Re-infections
e Perinatal
transmission

— o Prevalence

* Treatment

« Spontaneous clearance
 Death

« Qutmigration

Massachusetts Department of Public Health | mass.gov/dph 23




HCV Surveillance Opportunities

With adequate funding...

* Obtain and analyze population-based data including
demographic, lab test, clinical, and risk history data

 Identify chronic HCV cases that need to be linked to additional
testing and/or treatment

 Identify clusters of acute HCV cases and target control measures

* Prioritize populations for testing/linkage services, focus on health
equity

* Develop local and regional prevalence estimates
« Determine co-infection prevalence (HBV, HIV, etc.)
« Evaluate efforts to eliminate HCV infection

Massachusetts Department of Public Health | mass.gov/dph 24




Laboratory-based Hepatitis C Virus Clearance Cascade, Massachusetts, 2014-2022

100,000

80.000

103,942

60,000

Mo, of persons at clearance cascade step

40,000
20,000
0
Ever Infected, Wiral Testing, Initial Infection, Cured/Cleared, FPersistent Infection or
any (+) test any viral test reported initial viral test (+) viral test {-) after initial test reinfection,
+) viral test (+) after previous
iral )
o/ 6 0/ 0 vira
87% 7% ofthose 56% 8%,
Schubert, et al, 2024 of people ever with a confirmatory ~ of those testing

later had a persistent

infected had a test resulted positive  positive cleared ) . k )
infection or reinfection

Data as of 11/2023 and subject to change confirmatory test (initial infection) infection



100000 ﬁ 13,223 people
need a confirmatory test
80,000
=§ 103,942
§ 60,000
g — 31,632 people
2 40,000
£ need treatment
20,000
0
Ever Infected, Wiral Testing, Initial Infection, Cured/Cleared, FPersistent Infection or
any (+) test any viral test reported initial viral test (+) viral test (-) after initial test reinfection,
(+) viral test (\-.-:?an(cjr previous
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« Strengthening surveillance & surveillance policy

* Not just what we know, DT Validation of data streams
* How well we know it.

Gauge denominators

. Also assessing what we don’t kKnow. ey~ >/ = PREVALENCE
9 ' * Negative reporting

 Claims data

* Ensuring reporting mechanisms for novel diagnostics, .
_ _ _ Improved ascertainment
|nC|Ud|ng pOInt-Of-Care RNA teStS of race/ethnicity

Massachusetts Department of Public Health | mass.gov/dph 27




Looking Ahead

« As incidence and prevalence decrease, timely diagnosis and follow-up with
individuals with HCV infection will become more challenging by targeting

those less likely to be engaged in care and at higher risk of reinfection

« Best achieved with population-based surveillance data, including individual

case investigations with linkage to care.

« Assess state and local surveillance data in contrast to national prevalence

estimates — what is being missed and best means to address those needs

« Will have to: continue to think of new and creative strategies, evaluate them,

and adapt

Massachusetts Department of Public Health | mass.gov/dph 28







Discussion and Q&A

Moderated by Heather Bradley, Ph.D

Associate Professor, Department of
Epidemiology, Emory University Rollins
School of Public Health
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