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The question in the field of hepatitis C...

Translating good biomedical tools into
good health outcomes for people living
with hepatitis C —

what will it take?
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Meeting two types of challenges to eliminate HCV

Biomedical Public health
Hepatitis DAA breakthrough: 2013
Access
Coverage
Quality
Safety

Achieving a sustained virologic response in everyone with
HCV requires much greater attention to health systems
challenges, to resolve the public health issues.
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Policy and data Prevention of transmission Screening and treatment
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Source: Cooke G et al. Lancet Commission: Accelerating the Elimination of Viral Hepatitis, The
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HCV treatment timeline

of HCV

P Identification “DAA revolution”
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Sources: Pawlotsky JM, et al. J Hepatol 2016; 62: S87-99; Manns M, et al. Nat Rev Dis Primers 2017;3:1-19.
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==+ | New global political will to eliminate HCV

governance
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The Sixty-seventh World Health Assembly
Having considered the report on hepatitis:'
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Sources: World Hepatitis Summit 2015 meeting report. Available at:
http://www.worldhepatitisalliance.org/sites/default/files/resources/documents/World%20Hepatitis%20Summit%20Report.pdf;
Elimination manifesto. Available at: http://www.hcvbrusselssummit.eu/elimination-manifesto (both accessed January 2017)
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Hepatitis C Elimination in Europe (2016 + 2018)
‘Our vision for a Hepatitis C-free Europe’



| sxz | WHO Global Health Sector Strategy
~ w9 on Viral Hepatitis 2016—2021

28 May 2016: The first of
e its kind, WHO publishes a

.....

global strategy aiming for
elimination of viral
hepatitis as a public health
threat by 2030

Source: WHO Global Health Sector Strategy on viral hepatitis. Available at:
http://apps.who.int/gb/ebwha/pdf_files/WHA69/A69_32-en.pdf?ua=1 (Accessed August 2016)
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Global Health Sector Strategy
HCV targets at a glance

Incidence targets

. reduction in new HCV infections by 2020
. reduction in new HCV infections by 2030
Mortality targets
. reduction in mortality by 2020

" . reduction in mortality by 2030

Harm reduction

» [ncrease in sterile needle and syringes provided per PWID/year from

in 2015 to:
. by 2020
. by 2030

Testing targets

Q
{\ . of people aware of HCV infection by 2030

Treatment targets
. of people treated by 2030

Source: WHO GHSS. http://apps.who.int/gb/ebwha/pdf files/WHA69/A69 32-en.pdf?ua=1 (Accessed August 2016).
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http://apps.who.int/gb/ebwha/pdf_files/WHA69/A69_32-en.pdf?ua=1

= | The continuum of viral hepatitis services and
——" the retention cascade

)/

= WHO goal: eliminate HCV as a public health threat by 2030

* The HCV Cascade of Care: a key element of monitoring progress

100
90 ’
80 ﬁ
F 0 —:
z 60
o
E 50
@ ]
2 40
Q
E 30
20 l
0
ALL PEOPLE AWARE EMROLLED  STARTEDON RETAINEDON VIRALLOAD [ FOLLOWUP
INFECTED TESTED OF STATUS IN CARE TREATMENT TREATMENT SUPPRESSED \ AND CHRONIC
JCURED CARE

CONTINUUM OF SERVICES - CASCADE OF CARE

b TREATMENT CHROMIC CARE

i | LINKAGE TO CARE
PREVENTION

Source: WHO Global Hepatitis Report, 2017. Available at www.who.int/hepatitis/publications/global-hepatitis-report2017/en/ (accessed May 2017).
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Public health problem

Lack of standardisation in HCV CoC monitoring hampers
efforts to tack progress toward WHO elimination goals

Figure 2.6.1 The hepatitis C diagnosis and care cascade, 2017
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Source: Kirby Institute. HIV, viral hepatitis and sexually transmissible infections in Australia: annual
surveillance report 2018. Sydney: Kirby Institute, UNSW Sydney; 2018.
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Outcome: the Consensus HCV CoC
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Box 1. Definitions for the Consensus Hepatitis C Cascade of Care for a given year

The 2017 calendar year is used to illustrate these definitions, which can be applied to any 12-month
period.

Infected ¥ Number of people estimated to have viremic HCV infection on 1 January 2017.

Diagnosed = Number of people who received a diagnosis of viremic HCV infection before or during
2017, were still infected at the beginning of 2017 and were still alive at the end of 2017. This number

excludes people whose HCV infection was cured (spontaneously or through treatment) before 2017,
but includes those whose HCV infection was cured over the course of 2017. (People who have only
had an antibody-based diagnosis are excluded.)

Treated 9 Number of diagnosed people (as defined above) who initiated HCV treatment at any time
i 017 (all types of treatment, including interferon-based regimens).

@Number of treated people (as defined above) who attained a sustained virologic response
, including people who initiated treatment in 2017 and underwent SVR testing within the first
six months of 2018.

*SVR is defined according to the latest clinical practice guidelines that are relevant for the country of interest,
e.g., guidelines from a national clinical society or from the World Health Organization, the European
Association for the Study of the Liver or the American Association for the Study of Liver Diseases.

Source: Safreed-Harmon et al. Clin Infect Dis. 2019 Jul 28. pii: ciz714. doi:
10.1093/cid/ciz714. [Epub ahead of print]
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https://www.ncbi.nlm.nih.gov/pubmed/31352481
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A useful tool for comparison among countries and over time.

Source: Safreed-Harmon et al. The Consensus Hepatitis C Cascade of Care:
standardized reporting to monitor progress toward elimination. [Abstract] ILC2019.
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The continuum of viral hepatitis services and the
retention cascade — example from Canada

Hepatitis C cascade of care’among people who inject drugs in
British Columbia in 2017

Background & Aims Key Findings

« Direct acting antivirals (DAAs) with high cure rates. shortened * Integration of provincial

treatment duration and high tolerability are expected to increase 35000 B ever PWID testing, treatment mortality

treatment rates among peopla living with hepatitis C virus (HCV) | - Recent PWID medical wisit and

+ People Who Inject Drugs (PWID) are disproportionately affected by 30000 == hospitalization datasets makes

HCV infection compared to other groups at risk of infection, and they astPWID assessment of HCV care

frequently have multiple other comorbidities. ® 25000 + cascades possible al both

+ To assess progression through HCV care and treatment among 2 20000, 4 poputation and sub-population
PWID, we constructed the HCV cascade of care among people § levels

diagnosed with hepatitis C virus infection living in British Columbia S 15000 + « HOV treatmient uptake

(BC), Canada in 2017, stratified by history of injecting drug use s remains lower among both

3 10000 { recent and past PWID,

E compared to those with no

2 S000 + E D history of injecting drug uss

Recent WD despite equivalent progression

[ through the testing stages of

Past PYOD

the HCV care cascade among
all three groups

These analyses could be used
to monitor progress foward
HCV elimination goals and

ﬁ':-" X guide strategies 1o reduce
‘_o" - disparities in health among
-o-umhmw PWID
10 next stage
Figure 1. Btish Columbia Hepatts Testers Cohort (BC-HTC) data sources leristics of peopie diagnosed with HCV in British Columbia in 2017 stratifisd by recent (last 3 years), past gsv‘la;e ':::""C’;a"“:v::“o’g
+ The BC Testers Cohort (BC-HTC) used for analysis. BC-HTC includas (>3 ywars) or never people who inject drugs (PWID) fibrosis restrictions on  DAA
all individuals tested for HCV in BC since 1990, linked to data on all  Variable, n (%) All HCV diagnosed  Recent PWID (<3 yoars) Past PWID (>3 years)  Never PWID treatment eligibllity in BC in
prescription drugs. medical visits, hospitalizations and mortality data Total 52,987 (100) 11,808 (100) 9118 (100) 32.063 (100) early 2018
+ Six cascade of care stages defined: 1) anti-HCV positive (diagnosed), ;hl'e éax 33,632 (84) 7,205 (91) 5.744 (83) 20,593 (64) « However, factors associated
2) RNA tested; 3) RNA positive; 4) genotyped, 5) initiated treatment irth Cohort with treatment ke among
and 6) achieved post-treatment sustained virologic response (SVR) ::2 o 3‘330 f;ﬂ :"‘&’ - i 2.108 (7) this wtpopula[::: s?»:uou be
« People dlagnosed with HCV infection stratified by history of injecting 10651974 11633 222: 3755;:32: 2%5271: gl‘ga“«g(‘n investigated o help identity
drug use using previously validated algorithm (recent PWID, people >1974 7.780 (15) 3,520 (30) 1221 (13) 3,039 (10) strategies 1o enhance HCV
who Injected drugs <3 years, past PWID, >3 years ago, or never PWID)  Hiv/AIDS coinfection 2,757 (8) 1256 (1) 897 (8) 804 (3) treatment uptake among this
and progression through care cascade compared among these groups Cirrhosis 2026 (4) 35519) 386 (4) 1285 4) group

—
For more information, please contact: W Follow @BCHepCo [ me A M
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Information

Barriers: late presentation

7N\

Mauss er all BMC Medicne (2017) 1592

DOl 101 186/512916-017-0856-y BMC ME‘diCine

Late presentation of chronic viral hepatitis @ e
for medical care: a consensus definition

Stefan Mauss'7, Stanislas Pol™, Maria Buti™”, Erika Duffell®, Charles Gare®, Jeffrey V. Lazarus®,

Hilje LUQLEHIJEfg-*JﬂH der Grient’, Jens Lundgrer®, Antons Mazalevskis®®, Dorthe Raben™ ™, Eberhard Schatz',
Stefan Wiktor'?, Jirgen K. RI:IEl'(.BtTDI'I1Ij '* and on behalf of the European consensus working group on late
presentation for Viral Hepatitis Care

Abstract

Introduction: We present two consensus definitions of advanced and late stage liver disease being used as
epidemiological tools, These definitions can be applied to assess the morbidity caused by liver diseases in different
health care systems. We focus is on hepatitis B and C virus infections, because effective and well tolerated
treatments for both of these infections have greatly improved our ability to successfully treat and prevent advanced
and late stage disease, especially if diagnosed early, A consensus definition of late presentation with viral hepatitis is
important to create 3 homogenous, easy-to-use reference for public health authorities in Europe and elsewhere to
better assess the clinical situation on a population basis.

Methods: A working group including viral hepatitis experts from the European Association for the Study of the

Source: Mauss et al. BMIC Med, 2017.
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Tracking late presentation

Viral hepatitis late presentation study Jan2019 ForCenters final - Excel

Insert Page Layout Formulas Data Review View Help (;, Tell me what you want to do
A }pi Calibri 12 A A | T == & 25 Wrap Text General - = ‘} | ('ll_'
Pasg 2 B T U= & . A - = =F1|%= 5= EﬁMerQe&Cﬁnt\er . .05 9 0 00 Conditional Formatas Cell Insert
- = s : > Formatting - Table - Styles - -
Clipboard = Font l-‘. Alignment | MNurmber | Styles

PATI
Previous|
. Type of Service/Dep Origin of Country of PR Year of last Year of RNA at first
Subject Gender DOB aq)! tested for X .
Center artment referral Origin HCV? test diagnosis assessment
5_
6 1
7 2
8 | 3

Source: Lazarus JV et al. Too many people with viral hepatitis are diagnosed late — with
dire consequences. Nature Reviews GastroHep, 2019 In press.

16 - Dec 2019 @JVLazarus



Fewer visits please...

Venous blood

P Central laboratory Results from HCP ; f]e""ﬂ' Diagnosis
Anti-HCV antibody = Second blood draw — ‘'a@voratory = iEom
I HCV RNA HCP
K Sample Central laboratory -
PES . ecewsensor TS
é aathacysien ; (~1-4 weeks)
- confirmation

Rapid detection test

= : ~2h
ARt ;I((.::J ;E&body — Same-day diagnosis

LYAVAW

HCV RNA testing __—1h
AVAVAY

Increasing time and loss to follow up

Same-day diagnosis

Sources: Lazarus et al. Too many people with viral hepatitis are diagnosed late — with dire
consequences. Nature Rev, Aug 2019.

Grebely et al. Hepatitis C point-of-care diagnostics: in search of a single visit diagnosis.
Expert Review of Molecular Diagnostics. 2017;1473-7159.
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Different models of HCV care are needed for different

HCV subpopulations for testing and treatment

18 - Dec 2019

Multiple models essential

Models of HCV care

General population

Prison

. Prisons
Migrant

& Community health centre

Source: Bruggmann P, Litwin AH. Clin Infect Dis 2013;57(Suppl 2):556—61.
Lazarus JV et al. We know DAAs work, so now what? Simplifying models of care
to enhance the hepatitis C cascade. J Int Med 2019 In press.

GP: general practitioner
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Models of care — definition
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A model of care (MoC) signifies a setting-specific
framework that outlines how to provide the
relevant services and interventions throughout
the HCV cascade of care.

An MoC should address four key questions:
1. where to provide the services
2. what services to provide
3. who to provide them and
4. how to integrate them.

Source: Lazarus JV et al. We know DAAs work, so now what? Simplifying models of care to
enhance the hepatitis C cascade. J Int Med 2019 Nov;286(5):503-525.
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What is an ideal MoC for HCV?

= Much can be learned from We know direct-acting antiviral
examining innovative MoCs, which [DAR) theraples work, so now what?
suggest that an effective MoC for
HCV infection should be:

= Simple

= Targeted

= Multidisciplinary
= Scalable

= |ntegrated

= Patient-centred and affordable. Ia [l Chronically HeV-infected

individuals—from testing

to cure and subsequent
care and monitoring.

Source: Lazarus JV et al. We know DAAs work, so now what? Simplifying models of care to
enhance the hepatitis C cascade. J Int Med 2019 In press.
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Case 1. Where Would You Want To Be Tested and

Treated?

Former Organization:
Patient travelled

Lab

Drug Treatment Unit

Specialized Care

21 - Dec 2019

Future Organization: The
sample and meds travel

Lab

Test and Treat
Drug Treatment Unit

Specialized Care

Source: Shared Addiction Care Copenhagen (SACC) Report 2017.
Available at: http://www.chip.dk/Collaborations/SACC (accessed July 2018).
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Case 2. T'n’T, Copenhagen Denmark

Source: Lazarus 2019
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Case 2. T'n’T in a van, Copenhagen Denmark

" Running from April 2019.
= Peer-led by Brugernes Akademi, Denmark, with on-site nurses.
= Rapid antibody PoC tests and GeneXpert machine in the van.

" Linkage to care at hospital — medicine can be delivered to the
van.

= Parked behind the main train station in Copenhagen,
Denmark’s largest open drug scene
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Case 3. Background: HCV testing at pharmacies project

=" Running from April 2018-April 2019.

= Based on original model of community pharmacy
testing piloted by the London Joint Working Group.

= 8 GeneXpert machines based in the top 8 needle
exchange pharmacies in Birmingham and Manchester
(not all sites yet active in the two locations).

= Live from mid-July 2018

Source: Ahmed Elsharkawy, Birmingham, UK. Personal communication,
Oct 2018.

24 - Dec 2019 @JVLazarus



Case 4: Decentralised testing - Barcelona

Harm reduction center “El Local”

Metropolitan area of Barcelona

»

“La Mina”
neighbourhood
important drug

ant Adria del Besos trafficking area in
Barcelona Spain

syringes and paraphernalia

* Drug consumption room

* Qutreach-street work

* Breakfast/snacks

* Showers and clean clothes

* Screening (HCV, HIV, TB)

* Vaccination (HAV, HBV, tetanus)
* Educational sessions

“El Local”

2,700 different users in 2017
86,400 inj. drug consumes
182,800 syringes distributed
110,800 syringes returned

Source: Courtesy of Elisa Martd, Microbiology Service of Germans Trias
Hospital, Spain, April 2019.
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Elimination is Daunting for the Health System

Cost of implementing the WHO
global health sector strategy on
viral hepatitis, 2016-2030
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HBY; hepatitis B virus; HOV: hepatitis C virus; M&E: manitaring and evaluztion; PMTCT: pravention of mathar-to-child transmission,

Challenging Costly
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(] | INTERNATIONAL
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FOUNDATION
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\

2 HCV (micro-) elimination in certain populations
.. 3 is also feasible in the short-to-medium term

M... M... M‘ '

Decompensated Veterans Patients W|th Patients with
cirrhotics haemophilia chronic kidney
disease

Transplant H'Y/f HCtV so' Incarcerated
: Iintecte T
patients individuals
Sources: Lazarus JV et al. The micro-elimination approach to eliminating hepatitis C: strategic and operational
considerations. Seminars in Liver Disease, 2018; 38(03): 181-192.
Lazarus JV, Wiktor SZ, Colombo M, Thursz M. Micro-elimination — a path to global elimination of hepatitis C. Journal of
27 - Dec 2019 Hepatology, July 2017.
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Micro-elimination approach

Generally speaking, micro-elimination approaches should meet the following
criteria, although these criteria may need to be adapted to different
epidemiologic situations and geographic settings:

28 - Dec 2019

There is a plan for how to tailor health resources and services to overcome
known barriers and achieve high levels of HCV diagnosis and treatment in
one or more clearly definable populations of interest within a specified
timeframe.

The plan sets forth achievable annual targets, basing these on mathematical
modeling when relevant to determine the levels of diagnosis and treatment
required to progress to the plan’s ultimate elimination targets.

The plan is developed and implemented through a multi-stakeholder
process, with essential participants including government officials, health
service providers, and civil society representatives.

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

Sources: Lazarus JV et al. The micro-elimination approach to eliminating hepatitis C: strategic and operational

considerations. Seminars in Liver Disease, 2018 ; 38(03): 181-192..
@JVLazarus



The micro-elimination evidence base

1. To what extent do initiatives reported to date follow the criteria
proposed for a micro-elimination approach to HCV?

2. What evidence exists to support the effectiveness of the micro-
elimination approach?

e 7 studies from: Australia, Canada, Iceland, the
Netherlands, Spain (n=3) + conf abstracts: Georgia
Slovenia + Ireland (haemophilia)
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A paradigm change:
The central role of people and communication

SYSTEM BUILDING BLOCKS

20 0020020000000 CCESRBOROSIORSRPTRONOROEORSEYN

: it Patient

: engagement

g '.E . OVERALL GOALS / OUTCOMES
.; : e evoee L A BN N N )

] . . .

: ....... :

: e L
S Coverage .-

Social and financial risk protection

Quality

Safety 5 Improved efficiency

Source: Lazarus and France. A new era for the WHO health system building blocks? 2014.
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People-centred health systems

' Leadership/

/_ governance \
Information “ s
\\\\ 4«
Il = |
RN
3:{;::; || [ Financing
- Medical products
. vaccines and
*_technologies

See: WHO. http://www.who.int/servicedeliverysafety/areas/people-centred-care/en/
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Healthcare access challenges among marginalized
people

Marginalized groups at high risk of vulnerability:
= Homeless

= |LGBTI

= Prisoners

= Sex workers

= People who use drugs » Undocumented migrants

Health risks Healthcare Low service *Poor

access barriers uptake outcomes

Infectious diseases

Educational *Health promotion *Morbidity & mortality
Mental health Organisational *Harm reduction
Drug and alcohol Excess care costs
oormea Administrative Diagnosis / screening
Violence : Public health threats
Maternal/reproducti Legal Treatment

ve health :

Chronic diseases Stigma / discrimination Supportive care Risk to SDG goals

Source: Lazarus et al. Nobody Left Outside (NLO) Checklist: Improving access to healthcare for vulnerable and
underserved Groups. ICIC 2019 Oral presentation 621.

Lazarus et al. Leaving nobody outside our healthcare systems—in Europe or elsewhere. BMJ Opinion, 25 Nov 2019.
32 - Dec 2019
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Service design innovation - NLO Service Design
Checklist

NOBODY LEFT OUTSIDE

Service Design Checklist e e

wwwwwwww

Source: Lazarus et al. Nobody Left Outside (NLO) Checklist: Improving access to
healthcare for vulnerable and underserved Groups. ICIC 2019 Oral presentation 621.
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Focusing on service design and delivery

Involve community
in design

Design
considerations

Aim: Design and deliver an easily accessible service that meets the needs of the communi-
ties for whom it is intended.

Relevance: Providers v v

Yes

Ne [ Not relevant /
Comments

DESIGN STAGE

A1, Were community representatives involved in the design of the service?

Has the design of the service taken into account the:

A2. Health and social care needs of the community?

A3. Existing barriers fo service access for the community, identified by the community and/or service users?

A4, Existing barriers identified by healthcare staff in delivering services to the community

AS5. Existing resources and skills within the community

34 - Dec 2019

Aé. Relevant clinical practice guidelines and/or best practices?

Source: Lazarus et al. Nobody Left Outside (NLO) Checklist: Improving access to
healthcare for vulnerable and underserved Groups. ICIC 2019 Oral presentation 621.
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Putting it all together ...
A people-centred health systems approach to HCV
elimination with all key stakeholders engaged

Policy leaders

Academia
Industry Health care providers
Other stakeholders ‘ We know direct-acting antiviral
(DAA) therapies work, so now what?

Civil society

, Chronically HCV-infected
individuals—from testing
to cure and subsequent

care and monitoring.
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12 Countries on Track to Achieve WHO HCV

Elimination Targets

HCV Elimination Targets
2017

Japan

ﬁAustralia

|

‘ On track for WHO elimination targets
Working towards elimination

. Not on track: elimination unachievable given present policy

2017 data. Source: CDA Foundation. POLARIS Observatory. Available at: http://cdafound.org/Polaris/ (accessed July 2018).
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--BREAKING NEWS--
SWltzerIand has eliminated hepatltls C
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