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* Review recent updates in HBV and HCV epidemiology

» Understand the progress towards achieving viral
hepatitis elimination with focus on U.S.

* Review challenges and potential strategies in achieving
viral hepatitis elimination
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Figure 2: Global and regional hepatitis B virus cascade of care in 2016
AFRO=Regional Office for Africa. EMRO=Eastern Mediterranean Regional Office.
EURO=Regional Office for Europe. PAHO=Pan American Health Organization.
SEARO=South-East Asia Regional Office. WPRO=Western Pacific Regional Office.

Polaris collaborators, Lancet 2018;3:383-403



HBV Infections (2016) £

291,992,185
(3.9%)

Diagnosed Treated Annual Deaths Deaths per minute

10% 5% 864,863 2

Birth Dose 3+ Dose
46% 87%

~270 million (2020 estimates)
Less new infections — vaccination
Increased mortality of aging HBV population CDA Foundation — POLARIS Observatory
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Year of Achieving Elimination Targets (Extrapolated from 2020 Data)

Current WHO Target Is 2030
Year of Achieving All Relative Goals for HBV > Year 2051
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- Data from the Racial and Ethnic Approaches to Community Health across the
U.S. (REACH U.S. Cohort) that included ~54,000 ethnic minority individuals
across 17 states observed 39.2% tested for HBV.

« Among 93,000 adults of API ethnicity in the Kaiser Permanente Hawaii health
system, 28.3% were tested for HBV.

+  QOgawa et al utilized Truven MarketScan and NHANES data and observed
that among the 511,000 commercially insured US adults with chronic HBV,
only 18.6% were diagnosed.

Hu, et al. Hepatology 2013; 58:856-862; Vijayadeva, et al. Am J Manag Care. 2019;20(4):e98-e104; Ogawa, etal. JAMA Netw Open 2020; 3:e6201844.



* Pilot prospective study of 1,125 patients
undergoing elective outpatient Gl endoscopy
to identify opportunities to educate and
screen patients for HBV and HCV.

* Overall, 61.6% were eligible for HBV
screening, among whom 25.1% received
prior testing. Only 18.5% were aware of
prior testing, and 75% of chronic HBV
patients were aware.

* NHANES data from 2013-2016.

« Among HBV patients, 32% were aware of
HBYV infection.

* Among those aware, 28% reported HBV
treatment.

» Lower socioeconomic factors (e.g.,
education level) were associated with less
awareness of HBV infection

Wong, et al. J Com Health 2018; Zhou, et al. CGH 2020; Kim et al. J Viral Hepat 2017.
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» Retrospective cohort study of
adults with chronic HBV at a
single center safety-net health
system from 2009 to 2017

« Total of 454 chronic HBV patients
were included (54.2% men,
72.7% Asian, 14.4% African
American, 6.3% African)

* Linkage to care = initial visit with
HBYV provider after HBV diagnosis

» Retention to care = two additional
visits with HBV provider after
initial linkage to care

096 4
Tang, et al. Clinical Gastroenterology and Hepatology 2019;17:1909-1911
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o Overall Probability of CHB Treatment

Disparities in HBV Treatment

0.6 reesees Total CHB Cohort

e CHB Cohort without HIV
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* From 2010 to 2018, 5,157 chronic HBV patients were identified
(54.7% male, 35.5% non-Hispanic white, 34.6% African
American, 22.3% Asian, 7.7% Hispanic).

« Among treatment eligible, 48.4% were treated (37.3% in non-
HIV).

 Lower treatment rates in women vs. men (OR 0.40, 95% CI 0.33-
0.49) and lower treatment with older age.

Likelihood of being treated

Time in Years Since Becoming Treatment Eligible

. 100% 100%

+ Asians and African Americans significantly more likely to be e sl
treated -

* Non-English patients more likely than English patients to be o
treated oo

VA national data of chronic HBV patients from 1999 to 2013 s ‘ I

* 21,419 patients with HBV identified (94% male, 52% white, 41% %% 38%

African American, 7% API, 5% HIV co-infection)
* Overall, 44% had HBV DNA testing, and of those with confirmed
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chronic HBV, < 40% received antiviral therapy.

o



HCV Infections (2020)t

2,494,000
<1%

United States

2020 Total Population: 335,942,003 | 2020 Adult Population: 260,590,365
| World Bank Classification High income
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Year of Achieving Elimination Targets (Extrapolated from 2020 Data)
Current WHO Target Is 2030

Year of Achieving All Relative Goals for HCV > Year 2051
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« Pilot prospective study of 1,125 patients

undergoing elective outpatient Gl endoscopy to z
identify opportunities to educate and screen o |
patients for HBV and HCV. ]
* Overall, 66.5% were eligible for HCV screening, ol
among whom 30.9% received prior testing. x|
Only 29.3% were aware of prior testing, and -
76.5% of HCV positive patients were aware. -
- NHANES data from 2013-2016 to evaluate "
awareness of HBV or HCV infection. 0%
* Overall, 56% of patients with HCV were aware of 60%
their infection. 50%
« Lower awareness among non-white ethnic ;‘8;
minorities o
» Lower awareness among non-US born and lower 10%
income households. 0%

« Alarmingly, only 38% of HCV patients at risk for
significant fibrosis were aware of their infection.

<\
Wong, et al. J Com Health 2018; Campbell, et al CGH 2018; Kim, et al. J Viral Hepat 201‘§o
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» Simulated mathematic model of impact of
DAAs on HCV cascade of care using
NHANES data as well as non-NHANES
specific populations (incarcerated,
homeless, active-duty military, nursing
home, immigrants).

* Modeled changes after 2011 policy
updates, DAA era, and 2030 based on
status quo

* By 2030, improvements realized, but
major gaps in the HCV cascade of care
persist

* High-risk non-NHANES populations
experience disproportionately greater
gaps in progressing to treatment and cure

Chhatwal, et al. Aliment Pharmacol Ther. 2019;50:66-74.
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 Retrospective cohort study of 4 saety-net
health system to evaluate disparities in
access to HBV or HCV treatment

* From 2011 to 2017, 29,544 chronic HCV
patients were identified (60.5% male, 55.9%
white, 38.4% African American, 8.8%
Hispanic) and overall cumulative treatment
was 16.9%.

» Compared to non-Hispanic whites,

significantly lower odds of treatment in
Hispanics (OR 0.48, 95% CI 0.39-0.60).

« Compared to commercially insured patients,
significantly lower odds of treatment in
patients with Medicaid (OR 0.21, 95% CI
0.20-0.24) or none/indigent care (OR 0.19,
95% CI 0.15-0.21).

Wong, et al. Am J Gastro 2018; Jain, et al. Hepatology 2018
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- Retrospective study of Florida Medicaid =
claims data from 2013-2018. °0 e
*Among 14,063 newly diagnosed chronic ~ ==ifesene 0 e om0
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HCV: hepatitis C virus, SUD: substance use disorders, HIV: human immunodeficiency virus

following removal of fibrosis stage restriction - cerrimse i ves et #soo
in 2018, but only 8% received DAA overall.

» Co-infection with HIV or concurrent
substance use disorder was associated with

« Compared to non-Hispanic whites, African e J J J - ‘

47-59% less likely to receive HCV DAA.

Treatmetn initiation rate for 1000
person-years

Americans also 30% less likely to receive Mpstoris | S | i | D™ | winesaio
mBefore June 1, 2016 179 125 247 18.3 250
HAfter June 1, 2016 545 434 734 233 52.7

HC v trea tmen t DAA: girect-acting antiviral, HCV: hepatitis C virus, SUD: substance use disorders, HIV: human
immunodeficiency Virus

Chi-square tests were used to compare treatment initiation rates before and after June 1, 2016. (all
groups had significant increases within each group (P<0.01) except those with HCV/HIV with SUD
(P=0.08).

Park, et al. Hepatol Comm 2021:5:203-16



Adjusted® Kaplan Meier Curves by
Mental Health/Substance Use Disorders (MH/SUD)
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- Low rates of screening and delays in viral hepatitis diagnosis persist

»  This contributes to continued disease progression, liver-related
morbidity and mortality

- Effective screening programs are key first step to timely diagnosis,
followed by downstream linkage to care and treatment



Complexity of risk-based testing assessment — not any more
Stigmatization

Engaging individuals into care for testing and follow-up care
Knowledge and awareness at both patient and provider level

Health system or public health infrastructure to implement effective screening
programs

Health policy support (e.g. AB 789 California)



Reduce barriers and stigma associated with HBV testing

Simplify testing approach and learn from failures of risk-based testing (e.g.
evolution of HCV screening)

Timely diagnosis to facilitate linkage to care and treatment

HBYV testing should be linked with HBV vaccination — better align vaccination
to those who would benefit and minimize false reassurance

Recent data demonstrating cost-effectiveness of this approach



Markov model was developed to calculate
the costs, population health impact, and
cost-effectiveness of one-time universal
screening and CHB monitoring and
treatment compared with current practice.

Thresholds for cost-saving or cost-
effectiveness based on a willingness to pay
of $50,000/quality-adjusted life-year.

The analysis assumed testing would be
performed during routine healthcare visits
and that generic tenofovir or entecavir would
be utilized for treatment.

Toy, et al. Clinical Infectious Diseases 2022;74(2):210-7
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+ Compared to current practice, one-time universal
screening would lead to:

— 7.4 fewer cases of cirrhosis

— 3.3 fewer cases of decompensated
cirrhosis

— 5.5 fewer cases of HCC

— 1.9 fewer HBV-related liver transplantations
— 10.3 fewer HBV-related deaths

— Cost savings of $262,857

— Gain of 135 QALY per 100,000 adults 18-69
years

— Overall 23,000 deaths averted and over
$556 million in cost-savings, which would
be even higher if chronic HBV prevalence is
significantly greater than NHANES
estimates

Toy, et al. Clinical Infectious Diseases 2022;74(2):210-7
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- HBV screening at least once during lifetime for adults aged >18 years
«  Triple panel testing: HBsAg, anti-HBs, total anti-HBc
+  Rationale for new recommendations:

Simplifying implementation of screening to improve diagnosis

Risk-based testing has failed and has been a barrier to timely diagnosis

Assessment of risk is complex and risks stigmatizing individuals

Early diagnosis and treatment reduces morbidity and mortality and reduces transmission
Cost-effective

Readily available inexpensive testing

Identify individuals at risk of reactivation and appropriate for linking to HBV vaccination

Universal Hepatitis B Vaccination in Adults Aged 19—-59 Years:
Updated Recommendations of the Advisory Committee on
Immunization Practices — United States, 2022

Weekly / April 1,2022 / 71(13);477-483

Please note: This report has been corrected.

Mark K. Weng, MD'; Mona Doshani, MD'; Mohammed A. Khan, PhD'; Sharon Frey, MD?; Kevin Ault, MD3; Kelly L. Moore, MD#; Eric W. Hall,

MMWR, March 10, 2023/72(1 ), 1-25 PhD3; Rebecca L. Morgan, PhD?; Doug Campos-Outcalt, MD7; Carolyn Wester, MD'; Noele P. Nelson, MD, PhD’ (View author affiliations)



Lack of healthcare resource and infrastructure — many chronic HBV individuals live in
underserved communities with disparities in access to care

How to expand access to HBV testing?

— Testing in non-traditional settings (e.g. lessons learned from HCV)
— Testing by other providers (e.g. pharmacists, nursing)

What is the role of public health departments in testing, tracking, facilitating linkage to care and
treatment?

Must ensure infrastructure to facilitate effective linkage of care for identified chronic HBV
patients as well as linkage to vaccination for test negative

What can we learn from COVID pandemic infrastructure and protocols for testing, tracking, and
implementing vaccinations?



Lack of access to regular
healthcare services
Competing healthcare
priorities (e.g., substance
abuse, mental iliness)
Stability factors (e.g.,
housing, employment)
Other factors:
(asymptomatic, unaware of
consequences, fears of
treatment, stigma)

Limited number of treaters in
certain areas

Limited knowledge about
viral hepatitis and current
treatment options

Lack of
prioritization/willingness to
treat HBV/HCV
Misperception candidates for
treatment (e.g., substance
abuse, risk for re-infection)

Multi-step process for
testing, diagnosis, linkage
to care

Need for support services
(case managers,
navigators, social workers)
Limited accessibility of
HBV/HCV care locations
(distance, time to
appointment)

Multi-step referral pathway
and segregated service
delivery

1 Colvin HM. Hepatitis and Liver Cancer: A National Strategy for Prevention and Control of Hepatitis B and C. Washington DC: Institute of Medicine. 2010. 2. Arora S. N Engl J Med. 2011. 3. Coffin
PO. Hepat Med. 2014. 4. Volk ML. J Antimicrob Chemother. 2010. 5. McGowan CE. Hepatol. 2013. 6. Morrill JA. J Gen Intern Med. 2005. 7. Reilley B. J Public Health Manag Pract. 2013. 8. Fusfeld
L. BMC Infect Dis. 2013. 9. Clark BT. Patient Pref Adherence. 2012. 10. Khokhar OS. Dig Dis Sci. 2007.




Effective implementation will need to expand testing beyond primary care settings
— Underserved populations with limited access to healthcare
— Disadvantaged populations not engaged into healthcare settings

Some of the highest risk individuals (particularly for HCV) are socially marginalized populations
Screening needs to be incorporated into routine care across all spectrums of healthcare access and

settings

{ally Marginalizeq

. Homeless Incarcerated
Primary Care and Younger PWID Jail
Specialty Care Mentally Ill Prisons
Settings Uninsured and (15-35% of HCV

Underinsured population)

1. Turner J. J Clin Nursing. 2017. 2. Zeremski M. World J Gastrol. 2013. 3. Larney S. American J Public Health. 2014.



ED =  Serve as safety net for low income and under/uninsured population
(Emergency Department) = High rates of ED utilization among population of undiagnosed HCV

Needle Exchange Programs = Harm reduction services are opportunities for testing, referral and in some cases
treatment for younger population

OBOT Programs =  Patients treated with buprenorphine in an outpatient setting shown to have high
(Office-based opioid therapy prevalence of undiagnosed HCV (>40%)
programs) =  Tends to be older (>30y) population with government insurance

1 .White DA Annals Emerg Med. 2016. 2. Lyons MS. Clin Infect Dis. 2016. 3. Coyle C. MMWR Recomm Rep. 2015. 4. Cocoros Pub Health Rep. 2014. 5. Eckhardt B. CROI. 2017. 6.
Akyar E. Emerg Infect Dis. 2016. 7. Carey KJ. J Subst Abuse. 2016.



Minimal interventions such as reminder calls and text messages are low-cost
interventions that can increase rates of linkage to care

= Direct to consumer education and PR outreach to emphasize new guidelines and
importance of screening and early diagnosis

= Education to correct misperceptions (“look fine, feel fine”, side effects)

= Address stigma of viral hepatitis

= Patient knowledge increases engagement which improves screening, linkage to
care and treatment

1. Falade-Nwulia O. J Viral Hep. 2016. 2. Treolar C. Health Sociol Rev. 2016. 3. Norton BL. BMC Infect Dis.. 2014. 4. Surjadi M. Dig Dis Sci. 2011. 5. Zeremski M. J Addict Dis.
2014.



= Educate on long-term risks of HBV/HCV and treatment options
= Emphasize importance of screening, diagnosis, timely treatment
= Identifying local champions

= Implementation of EMR prompts and best practice alerts to flag patients for screening
= Automated clinical decision support tools and care management pathways

1. AASLD/IDSA/IAS-USA. HCV testing and linkage to care. Available at http://www.hcvguidelines.org. Accessed on 5/9/16. 2. Garg AX. JAMA. 2005. 3. Moja L. Am J Public Health.
2014. 4. Morrill JA. J Gen Intern Med. 2005. 5. Reilley B. J Public Health Manaqg Pract. 2013.



Leverage integration into electronic health records
Eliminate financial barriers associated with testing

Engage stakeholders to work together — patients, providers, health systems,
payers, public health departments

Leverage existing infrastructure and care models that have worked — HCV,
COVID, HIV, TB

Incorporate HBV testing and vaccination into quality metrics
Simplify treatment and make it more accessible
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Multi-factorial Barriers to Effective
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We are not on track to meet WHO viral hepatitis elimination goals for viral hepatitis in the
U.S.

Improvements in HCV have been achieved but many remain undiagnosed and untreated.
Novel interventions are needed to improve cascade of care - $11 billion over 5 years in
proposed budget

Recent updates in HBV guidance — universal screening and near-universal vaccination
will improve timely diagnosis and treatment. More resources and collaboration are

needed to implement this guidance, while ensuring successful linkage to care and
treatment.

More work to be done — outreach, advocacy, education, research, implementation



* Northern California Society for Clinical Gastroenterology
+ NCSCG GI Symposium Organizing Committee

- Rwong123@Stanford.edu



