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In the USA, 68% of Acute Cases of HCV
Report IDU

Source: CDC, National Notifiable Diseases Surveillance System (NNDSS) IDU: Injection Drug Use
Photograph courtesy of Jorge Mera, MD, permission to reproduce consented




Indian Health Services: HCV Burden

45% Younger Than I I
Baby Boomers

—1

Reilley B et al. Assessing Disparities in tHOVWMEHIRIAGHRRS R Within ARASIHPARIEA MAVE %80 Bopulations Served by the U.S. Indian Health

Service, 2005-2015. 2018 Journal of CommunitQdpadth Ghegis e oy gyABL D0OYY 26808108 58 Ved.
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Linkage to Care
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Feasibility Criteria for Elimination

No non- human reservoir and the
organism can not multiply in the No non human reservoir
environment

There are simple and accurate

diagnostic tools Serology widely available
Practical interventions to Treatment as prevention
interrupt transmission Needle and syringe programs

Medication assisted programs

The infection can in most cases
be cleared from the host Treatment is 95% curative

CALCS

Adapted from Hopkins D. Disease Eradication. N Engl J Med 2013;368:54-63




HCV Elimination: Definitions and Goals

* Definition:
— Elimination of hepatitis C as a public health problem

* Goals:

— National Viral Hepatitis Action Plan 2017-2020"

* Decrease in new infections by 60 % by the year 2020
* Decrease in mortality by 25 % by the year 2020

— National Academy of Sciences?
* Decrease the incidence of new infections by 90% by the year 2030
* Decrease in mortality by 65 % by the year 2030

1. 2. National Academies of Sciences, Engineering, and Medicine. 2017. A National Strategy for the
Elimination of Hepatitis B and C: Phase Two Report. Washington, DC: The National Academies Press

90% reduction in new HBV and HCV infections 65% reduction in deaths from HBV and HCV
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Key Concepts to Guide HCV Elimination

» Decrease the burden of HCV related liver diseases by treating
the chronically infected population
» Birth cohort (patients born between 1945-1965/1975%*)
» Anyone infected for 20 + years or with multiple liver comorbidities

» Decrease new infections by preventing transmission

» Mainly target the younger population who are PWID
» Treatment as prevention /MAT/Needle and syringe programs

» Address unsafe medical practices
> Address sexual transmission in MSM

PWID: People Who Inject Drugs
MAT: Medication Assisted Treatment
MSM: Men who have Sex with Men

Edlin BR, Winkelstein ER. 2014. Antiviral Research. 110:79-93
Grebely J, Dore GJ. 2014. Antiviral Research. 104:62-72
*Shah H, Bilodeau M, et al. CMAJ June 04, 2018 190 (22) E677-E687

HCV Macro-Elimination

* Launched at a National level
* Covers the whole HCV infected population
* Main Stakeholder is the government
* Resources available for widespread
— Screening strategy
— Engagement in Care
— Treatment readily available and restrictions minimized
— Harm Reduction

* Interventions designed by modeling and population
based information

* Examples: Country of Georgia, Iceland, Australia etc.
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Micro-Elimination

* Concept

— Breaking down national elimination goals into smaller goals for
individual population segments for which treatment and prevention
interventions can be delivered more quickly and efficiently using
targeted methods

* Criteria
— Plan in place for how to tailor health resources and services to
overcome known barriers and achieve high levels of HC diagnosis and

treatment in one or more clearly definable populations of interest
within a specified time frame

— Achievable annual targets ideally based on mathematical modeling

— Plan developed by multi-stakeholder process with essential
participants including government officials, health services providers
and civil society representation

— Progress and outcomes are monitored and publicly reported using
indicators selected at the outset of the process

Lazarus JV, Safreed-Harmon K, Thursz MR et al. The Micro-Elimination Approach to Eliminating Hepatitis C: Strategic and Operational Considerations.
Seminars in Liver Disease, 2018,38 (3);181-192.

Micro-Elimination:
Populations to be Targeted

* Aboriginal and Indigenous communities

* Birth cohorts with high HCV prevalence

* Children of HCV Infected mothers

* Hemodialysis recipients

* HIV/HCV Co-infected individuals

* Migrants from high-prevalence Countries

* People Who Inject Drugs

* People with hemophilia and other inherited blood disorders
* Prisoners

Lazarus JV, Safreed-Harmon K, Thursz MR et al. The Micro-Elimination Approach to Eliminating Hepatitis C: Strategic and Operational Considerations.
Seminars in Liver Disease, 2018,38 (3);181-192.
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What do you need to know before you
start a Micro-Elimination Program?

* What population are you going to target and why?

* What is the HCV prevalence of that population and
what does your cascade of care look like?

* Who are your stakeholders going to be?

* What will be your goals?

* How are you going to measure them?

* What human resources will you have available?

* How are you going to get your DAAs for this
population?
* What will be your harm reduction strategies?

Number of Patients

CNHS HCV Cascade of Care 2012
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14%
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9%
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. ™ = m

HCV RNA Estimate HCV RNA Detected HCV Evaluation HCV Antiviral Treatment

Estimated HCV
SerOpreVaIence was 3.4 % Cherokee Nation Health Services, 2018
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Impact of Electronic Health Record Reminder and Provider
Education on HCV Screening in CNHS: 2012-2015

Baby Boomers Screened

100%
90%
80% 76%
70%
60%
50%
40%
30%
20%
10%

0%

Clinic 1 Clinic 2 Clinic 3 Clinic 4 Clinic 5 Clinic 6 Clinic 7 Clinic8  Hospital

Mluly 1, 2012 - June 30, 2013 W July 1, 2013 - June 30, 2014 [@July 1,2014 - June 30, 2015

Provider Driven

GPRA Measures

ECHO*: Moving Knowledge Instead of Patients

The *ECHO model improves CAPACITY and ACCESS simultaneously

*Extension for Community Health Outcomes

4/16/2019
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CNHS HCV Cascade of Care

Percentages for 715 hepatitis C virus (HCV) antibody-positive patients, showing
cascade of care — Cherokee Nation Health Services, October 2012—July 2015

l

Mera J, Vellozzi C, Hariri S, et al. Identification and Clinical Management of Persons with Chronic Hepatitis C Virus Infection —
Cherokee Nation, 2012-2015. MMWR Morb Mortal Wkly Rep 2016;65:461-466.
DOI: http://dx.doi.org/10.15585/mmwr.mm6518a2.

The Cherokee Nation HCV
(Micro?)-Elimination Program

4/16/2019
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What do you need to know before you
start a Micro-Elimination Program?

* What population are you going to target and why?

* What is the HCV prevalence of that population and
what does your cascade of care look like?

* Who are your stakeholders going to be?

* What will be your goals?

* How are you going to measure them?

* What human resources will you have available?

* How are you going to get your DAAs for this
population?
* What will be your harm reduction strategies?

Cherokee Nation

> Sovereign Nation within a Nation
> One of the 566 Federally recognized

tribes and 2" largest Indian Nation > One central hospital and 8 outlying
(~350,000 citizens) clinics

> Tripartite government » Medically serves 130,000 Al/AN

> 14 county area (over 9,200 sq mi.) » Unified electronic health record.

» Capitol located in Tahlequah, Oklahoma > 80,928 unique patients ages 20-69 visit

» Largest Tribal Health System in the USA the health system in a 3 year period

AI/AN: American Indian/Alaskan Native Source: Cherokee Nation Health Services, 2018

4/16/2019
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What do you need to know before you
start a Micro-Elimination Program?

* What population are you going to target and why?

* What is the HCV prevalence of that population and
what does your cascade of care look like?

* Who are your stakeholders going to be?

* What will be your goals?

* How are you going to measure them?

* What human resources will you have available?

* How are you going to get your DAAs for this
population?
* What will be your harm reduction strategies?

CNHS HCV Cascade of Care 2015
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Adapted from: Mera J, Vellozzi C, Hariri S, et al. Identification and Clinical Management of Persons with Chronic Hepatitis C Virus
Infection — Cherokee Nation, 2012-2015. MMWR Morb Mortal Wkly Rep 2016;65:461-466.
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What do you need to know before you
start a Micro-Elimination Program?

* What population are you going to target and why?

* What is the HCV prevalence of that population and
what does your cascade of care look like?

* Who are your stakeholders going to be?

* What will be your goals?

* How are you going to measure them?

* What human resources will you have available?

* How are you going to get your DAAs for this
population?
* What will be your harm reduction strategies?

CNHS HCV Elimination Program Goals
7/2015

» Secure political commitment
» Tribal leadership support
» Partnered with CDC
» Partnered with Oklahoma State Health Department
» ProjectECHO UNM
» Partnered with Oklahoma University

» Expand the screening program
» Expand clinical capacity

» Decrease new infections

4/16/2019
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What do you need to know before you
start a Micro-Elimination Program?

What population are you going to target and why?

What is the HCV prevalence of that population and
what does your cascade of care look like?

Who are your stakeholders going to be?

What will be your goals?

How are you going to measure them?
What human resources will you have available?
How are you going to get your DAAs for this

population?

What will be your harm reduction strategies?

Goal #1: Secure Political Commitment

HCV Awareness Day
October 31, 2015

HCV Elimination Awareness Day
October 31, 2017

“As Native people and as Cherokee Nation citizens, we must
keep striving to eliminate hepatitis C from our population.”

Chief Bill John Baker

4/16/2019

15



Goal #2: HCV Screening Expansion

Universal Screening
* Ages 20-69

Non-Traditional Screening Sites
e Emergency Department

e Urgent Care
¢ Dental Clinics
* OBGYN

Screening Modalities

e EHR Reminders

¢ Point of care antibody test
e Lab Triggered screening

Cherokee Nation Health Services, 2018

Why Universal HCV Screening?

Medication
Assisted
“reatmen’

80A’ggezs8 Z?JI-/GASN Needle anu
that access CNHS f syringe Progran s

Services Not
Available at CNHS

Cherokee Nation Health Services

. : PWID: People Who Inject Drugs
Universal Screening

AI/AN: American Indian/Alaskan Native

4/16/2019
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Cost-effectiveness: HCV Testing
Expansion

* “In addition to risk-based testing, one time HCV
testing of persons 18 and older appears to be
cost-effective, leads to improved clinical
outcomes and identifies more persons with HCV
than the current birth cohort recommendations.
These findings could be considered for future

recommendation revisions”,

— Barocas JA et al. Population-level Outcomes and Cost-
Effectiveness of Expanding the Recommendation for Age-based
Hepatitis C Testing in the United States Clinical Infectious Diseases,
Volume 67, Issue 4, 1 August 2018, Pages 549-556

HCV Antibody Tests and Screening Interventions
November 2015 — December 2018

Dental
Screening
Implemented

3500

us LTS LT EHR Reminder
Implemented Implemented Discontinued Implemented
{
Percent Number

2878 5g

Age Category Positive Tested
Younger 3.3% 29979
Baby Boomers  4.0% 16149
Older 1.0% 906
Total 47034

3000
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Iy
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0
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FFFEEEFE S EE S FEF S EE S S
W »

——1# Individuals Tested per Month

US: Universal Screening, LTS: Lab Triggered Screening, EHR: Electronic Health Record

4/16/2019
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Patient Location During Lab Triggered Screening:
12/2015 - 2/2017

97 patients with new positive HCV antibody screen at WW Hastings Hospital

2%
\3%\2% 11%/1

3% % m Urgent Care
B Emergency Department
W Primary Care
B Women's Clinic
M Podiatry Clinic
H Orthopedic Clinic
m Surgery Clinic
= Behavioral Health
Infectious Diseases

= Dental Clinic

67% of patients were detected in the Urgent Care/Emergency Department

Cherokee Nation Health Services, 2018

Goal #2: HCV Screening Expansion

Interventions and Outcomes

. Number of
Number q T otiee
P:tiebnets g::r:::l:: Patients %HCV
Period Interventions —[%seroositive ) Screened Seropositive Patients
per month Born after 1965
» High Risk Patients
1/2006 _ » Patients with cirrhosis 5,425 (108%) 57 ?
> Patients with elevated
9/2012 LFT’s

Cherokee Nation Health Services, 2018 |
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Goal #3: Link to Care, Treat, and Cure

Before HCV Evaluation

Patient Navigator

icati After Treatment Initiation
Medl_ca.tlon Procurement Licensed Drug and Alcohol
Specialist Counselor
Public Health Nurse o If substance use disorder is present, Clinical Case Manager
: : appropriate referrals are made (MAT, i
* Llpk_ the patler?t to the 5 Counseling, Psychiatry, etc.) Pharmacist
clinic for appointment with Community Health Worker
HCV Provider ili i . .
" ) Utilize ECHO for Primary « Follow the patient during
* Initial point of contact Care providers treatment to help ensure
between the clinic and the adherence and follow up
patient to SVR
¢ Sometimes will include
Goals direct-ob. ead-theranw
L4
(DOT)

Cherokee Nation Health Services, 2018

CNHS HCV Clinical Capacity Expansion
1/2014 - 6/2018

900
HCV Project ECHO
800 Irimeelees) HCV Elimination 800
700
600
500
0 Presence of Cirrhosis at Treatment
7 Providers Initiation

400

Overall 23.8%
300

Born 1945-1965 33%
200 Born after 1965 13%

72 72
100 93 49 47 47 64 56 39 50 60 60 1 55 a1
o | N e o -

Jan- Apr-Jun Jul-Sep Oct-Dec Jan- Apr-Jun Jul-Sep Oct-Dec Jan- Apr-Jun Jul-Sep Oct-Dec Jan- April-Jun Jul - Sep Oct - Dec Jan-Mar April-Jun
Mar 2014 2014 2014 Mar 2015 2015 2015 Mar 2016 2016 2016 Mar 2017 2017 2017 2018 2018
2014 2015 2016 2017
bed Quarterly  e===Cumulative
*Providers included 1 Specialist, 8 Physicians, 8 Pharmacists and 7 Nurse Practitioners
Cure rates did not differ by provider type Cherokee Nation Health Services, 2018
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HCV Treatment Outcomes of
Pharmacist Managed Patients (5/2015-1/2017)

M Pharmacy Managed B Non Pharmacy Managed

David C, David D, Essex W, Deming P, Qualls C, MeraJ. Presented at AASLD, Washington DC, 2017

Goal #4: Reduce the incidence of new HCV
infections
Public and Provider Contact Tracing Harm Reduction
Awareness
e Public Campaign e Acute HCV ¢ Treatment as Prevention
¢ Provider Training e PWID e MAT
* NSP (NOT Available in
Oklahoma)
MAT: Medication assisted treatment
NSP: Needle and syringe program
Cherokee Nation Health Services, 2018
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CNHS: Chronology of MAT Escalation

Date MAT Waived Providers Capacity to Treat

2006 -2016: None

2017 2 clinicians 60 patients

6/2018 1 Infectious Disease Nurse 60 patients
Practitioner and 1 Specialist

12/2018 2 Emergency Physicians, 2 330 patients

Hospitalists, 6 Primary care
physicians, 1 CMO

4/2019 4 Behavioral Health Nurse 120
Practitioners

TOTAL 570 patients

Medication Assisted Treatment with
Buprenorphine/Naloxone

Emergency
Room

Induction :
Behavioral

Health
Induction

Hospital

Induction

Primary
Care
Provider
Follow-up

4/16/2019
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2014 Oklahoma Statutes
Title 63. Public Health and Safety

* C. No person shall deliver, sell, possess or
manufacture drug paraphernalia knowing, or
under circumstances where one reasonably
should know, that it will be used to plant,
propagate, cultivate, grow, harvest, manufacture,
compound, convert, produce, process, prepare,
test, analyze, pack, repack, store, contain,
conceal, inject, ingest, inhale or otherwise
introduce into the human body a controlled
dangerous substance in violation of the Uniform
Controlled Dangerous Substances Act.

Syringe Service Programs (SSP)
and Medication Assisted Treatment (MAT)
Prevent HCV Transmission

SSP and MAT effective in reducing self-reported injecting risk behaviour
Limited evidence for effect on HCV transmission'-2

New Cochrane systematic review?

MAT alone decreases risk by 50%

Risk
Ratio (95% CI)

-+ 0.17 (0.02, 1.54)

SSP alone decreases risk by 56% i d ososmiom

(in Europe)

‘s 108 (0.31,3.82) 10.54
‘= 1.04 (0.53,2.05) 1

1 Palmateer , Addiction 2010, 2 Hagan, JID 2011, 3 Platt 2016;2016(1)

4/16/2019

22



The CNHS Comprehensive HCV Care Model
patent

Navigator

" Contactfor - ApptDay

Appt

Pharmacist or

Non-Adherence Risk Assessment Provider
N Follow-up for
LIS Start of
¢ BH Counselor Treatment
* HCV Provider (Start MAT if needed) Community Health Worker
e Case Manager (DAA Procurement) Follow-up to SVR for
e Pharmacist those Medium to High

Risk for
Non-Adherence

Community Health
DAA: Direct Acting Antiviral, MAT: Medication Assisted Therapy Worker

e Community Health Worker

CNHS HCV Cascade of Care
11/2012 -12/2018

I 2012-2015 [] 2015-2018 (Elimination Period)
2500
100%
2000
73%
. 1500
g 53%
5 1000 2100 961 a2% "
et 0,
2 @ @ 768 33%
€ 500 388 430
: o)
0
Estimated HCR RNA HCV RNA Detected Evaluated DAA Treatment Cured
2100 1527 1121 889 684

# Estimated HCV RNA calculated based on 3.46% Seroprevalence of the 47,919 patients screened
from 2015-2018. Adjstuing for 75% RNA positive rates on HCV Antibody positive patients

* This % only reflects those patients who have completed treatment and have SVR12 cure data available. Intention to treat
cure rates are 85 % and treatment per protocol cure rates are 95 %

4/16/2019
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CNHS: Three Year HCV Elimination Goals
Results (11/2015-12/2018)

Screened/accesing care at CNHS 47,919/80,928 59.2%

65.4%

Linked to care/current HCV

Treatment Initiated/linked to care

ITT SVR12 /treatment initiated 430/488 88.1%

90 100

ITT: Intention to Treat, SVR12: Sustained Virologic Response at 12 Weeks

Phylogenetic analysis of the CN HCV HVR1 sequences

(HVR1 NGS-Major, 264 bp in length)

CN HCV Cases, n=162)

HCV HVR1 References =

HCV genotype distribution
Among CN cases (n=162) Phet

1b (N=4)

3a (N=30)

2a (N=2)

2b (N=28)

4/16/2019
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Transmission Network among CN Cases (n=162) Identified using
Global Hepatitis Outbreak and Surveillance Technology (GHOST)

HCV genotypes
CN109
o 1a
CN110 CN4
o 3a
CN100

CN114
CN217 @ 2
CN22 o 1
CN45 ° 2a

CN20
CN225
CN76
CN165
CN87
CN236 Unlinked cases, n=148
7 transmission clusters, n=14 Each node is a case.

Nodes are linked if cases share HCV strain (linkage by transmission).

Conclusions

Elimination of HCV is possible by the year 2030
Effective interventions are available
Priority issues must be addressed to meet elimination goals

Micro-Elimination programs are feasible and needed in the absence of
National Macro-Elimination programs

Planning and commitment can accelerate the process

The CNHS HCV Micro-elimination program is based on

Presence of multiple Stakeholders
Universal Screening
Robust primary care work force (projectECHO)

Harm reduction interventions
* Treatment as prevention/Medication assisted therapy

4/16/2019
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Reflection

“Eradication and elimination are laudable goals, they are the
ultimate goals of public health. These goals carry great responsibility
and there is no room for failure. The question is whether these goals

are to be achieved in the present or some future generation”

Walter R. Dowdle “The Principles of disease Elimination and Eradication”
MMWR December 31, 1999/48(SU01);23-7
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