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Lifecycle of the Hepatitis C Vis
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Differently from HIV and HBV:
« HCV replication occurs only in

= Structural and nonstructural
proteins contribute to different
processes in the viral life cycle

1. Asselah and Marcellin. Liver Int. 2011;31(suppl 1):68; 2. Scheel and Rice. Nat Med. 2013;19:837.



Vision: “A world where viral hepatitis transmission is stopped and

everyone has access to safe, affordable, and effective treatment and
care”

2020 target: 3 million HCV infections treated

Feasible by scaling up 6 key interventions to high coverage:

Hepatitis B vaccination (including birth dose)

2030 Targets
90% Diagnosed

Safe injection practices and safe blood

80% Treated

0] .
Hepatitis B treatment 65% Reduced Mortality

Safer sex (including condom promotion)

Hepatitis C cure WHO. Towards the elimination of hepatitis B and C by 2030.
Draft WHO Global Hepatitis Strategy, 2016-2021.



Information
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The global cascade of care for
chronic HCV infection in 2015
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2030 target:

90% of infect
diagnosed

Infected Diagnosed

ed
2030 target:
80% of
diagnosed
treated

18% gap 98% gap

—

Started on
treatment
in 2015

[] African Region
1 Region of

the Americas

B Eastern
Mediterranean
Region

H European Region

M South-East
Asia Region

M Western Pacific
Region

M Started on
treatment

Nature Reviews | Gastroenterology & Hepatology

Adapted by Macmillan Publishers Ltd, part of Springer Nature with permission,
from Global Hepatitis Report, 2017, World Health Organization, page 30, figure 8, 2017.

Source: Lazarus JV. et al. Many European countries ‘flying blind' in their efforts to eliminate viral hepatitis. Nat. Rev. Gastroenterol. Hepatol, 2017

17 - NJ, Sept 2017 @JVLazarus - @immunization




The majority of existing HCV cases occur in PWID

600 OF EXISTING INFECTIONS ARE
O AMONG CURRENT & FORMER PWID

e

PEOPLE LIVING WITH HCV INFECTION

Rev Gastroenterol Hepatol 2013. 2) Grebely ] and Dore GJ Antiviral Research 2014



The majority of new HCV cases occur in PWID

80(y OF NEW INFECTIONS OCCUR
O AMONG CURRENT PWID

Tmreetrrerererere

PEOPLE LIVING WITH HCV INFECTION

Rev Gastroenteral Hepatol 2013. 2) Grebely ] and Dore Gl Antiviral Research 2014



The Lancet Global Health — 23 October, 2017

Global prevalence of injecting drug use and sociodemographic
characteristics and prevalence of HIV, HBV, and HCV in people who inject
drugs: a multistage systematic review. Louisa Degenhardt et al.

179 of 206 countries or territories report IDU (31 new compared to 2008)
15.6 million PWID worldwide

17.8% HIV+ ( 2.77 million people)
—52.3% HCV+ (8.2 million people)

— 9% Hepatitis B surface antigen (HBsAg)+
— 83% mainly opioids

— 33% mainly stimulants

— 58% history of incarceration

7% World Health

&8 Organization




Global Health Sector Strategy
HCYV 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

= |Increase in sterile needle and syringes provided per PWID/year
from in 2015 to:

. by 2020
= by 2030
.CH} Testing targets
\ - of people aware of HCV infection by 2030
‘ Treatment targets
: - of people treated by 2030

Source: http://apps who.int/gb/ebwha/pdf files'WWHAB9/AG9 32-en.pdf?ua=1 (Accessed August 2016)

3 - NJ, Sept 2017 @JViaz



Urgently needed: treat all PWID !!

i i Ogni PWID con
s - Infezione da
0 0 HCV e capace
® ® di infettare
0 0 almeno 20 altri
@ o consumatori
O 0 entroi primi 3
i i anni dall’inizio

del contagio !!
Magiorkinis G et al. Plos Comput Biol, 2013. 9(1): p. 1002879

CONVEGNO NAZIONALE La gestione dellinfezione da HCV nel consumatore di sostanze: mind the gaps



To gain population benefits, all PWID should be treated

Dynamic HCV transmission model PWID*

25 - = Current SVR, baseline uptake 90% SVR, uptake 40/1000 PWID
— 90% SVR, baseline uptake — 90% SVR, uptake 80/1000 PWID
a — 90% SVR, uptake 10/1000 PWID = 90% SVR, uptake 150/1000 PWID
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+ With treatments now achieving 90% SVR, increased treatment uptake would have a
dramatic impact on chronic HCV prevalence

+ If all chronically infected PWID could be treated from 2015-2017 onwards,

a prevalence of less than 1% could be achieved within 20 years
"“Values for all parameters included in the model are derived from the data published by
Martin NI, et al. Hepatology 2013;58:1598-609 and are based on PWID population of Edinburgh. Current
treatment = PEG-IFMN + RBY up to 2012 and addition of telaprevir or boceprevir since 2012,
PEG-IFMN. pegylated interferon; PWID: people wha inject drugs,
Adapated from Bennett H. et al. PLoS ONE 2015,10:2125845. RBV: ribavirin; SVR: sustained virological response
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HCV care cascade among PWID
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Grebely J, Hajarizadeh B, and Dore GJ Nat Rev in Gastroenterology & Hepatology 2017. Iversen J, et al. Int J Drug Pol 2017.



Strategies for harm reduction among PWID:
Linkage-to-care with HCV DAAs

Few PWID have been treated

1-2%
are
treated
each

wffe wffe wffe wffe =
wffe wffe wffe wffe =
e wife =i w=ffe =ff-
e =i wffe = =~
e =i «ffe «ffe «ff-

1. Aspinall EJ, et al. Clin Infect Dis 2013; 57(s2):S80-589; 2. Dimova RB, et al. Clin Infect Dis 2013; 56:806—816;
3. Hellard M, et al. Clin Infect Dis 2009; 49:561-573; 4. Dalgard O. Clin Infect Dis 2005; 40(s5):5336—-S338;
5. Grebely J, et al. J Gastroenterol Hep 2010; 25:1281-1284; 6. Grebely J & Dore GJ. Antiviral Res 2014; 104:62—72.
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What is the risk of HCV reinfection following therapy?

20— History of injecting : Injecting post-SVR | OST :Recent
; . PWID

0
>15-
Q
> Not calculated
T among people
810 with recent
2 injecting post-
9 - : therapy
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Aspinall Midgard  Weir  Aspinall Midgard  Weir Dore  Grebely




Prevention of reinfection in at risk
populations

EASL recommendations M Grade of evidence B Grade of recommendation

Harm reduction, education and counselling should be B 1
provided to PWID undergoing HCV treatment to prevent
reinfection following successful treatment

Following SVR, PWID with ongoing risk behaviour should A 1
be monitored for HCV reinfection (ideally biannually, at
least annually)

If reinfection is identified post-SVR, retreatment should be A 1
made available

EASL. J Hepatol 2018;doi: 10.1016/j.jhep.2018.03.026
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Enhancing testing, linkage to care, and treatment in PWID

Systematic review of interventions to enhance HCV testing, linkage to care or
treatment among PWID

10,116 records - 14 studies with comparative interventions included

Interventions to enhance HCV testing

On-site testing with pre-test counselling and education
Dried-blood spot testing

Interventions to enhance linkage to care
Facilitated referral for HCV

Interventions to enhance HCV treatment

Integrated care for HCV and drug use delivered by a multidisciplinary team (with or without non-
invasive liver disease assessment)

Bajis S, et al. International Journal of Drug Policy 2017




PWID Population Definitions

Marginalized:
- Socioeconomic

Lifetime PWID - Prisoners
- Indigenous




PWID Population Definitions

Marginalized:
- Socioeconomic

Past times PWID - Prisoners
- Indigenous




Treatment of HCV in PWID

PWID populations included in clinical trials with
- oA A e

Lifetime PWID

OST and ongoing
drug use

Ongoing
drug use

PWID populations included in clinical trials with DAASs
— Patients on OST (Phase 2 AbbVie trial; ION-1, 2 and 3, ASTRAL-1, 2 and 3)

— Patients on stable OST, ongoing injection use permitted (C-EDGE CO-
STAR)

— Patients on and not on OST with ongoing injection use (SIMPLIFY)

Lalezari J, et al. J Hepatol 2015;63:364—9; Grebely J, et al. Clin Infect Dis 2016;63:1405-11; Grebely J, et al. Clin Infect Dis 2016;63:1479-81;

Dore G, et al. Ann Intern Med 2016;165:625-34; DAA: direct-acting antiviral agent; OST: opioid substitution therapy;
Grebely J, et al. EASL 2017; Poster #FRI1234 PWID: people who inject drugs



@\ World Hepatitis
/ Summit 2017

A0 PAULD, BRAZIL  1-3 NOVEMBER

PWID have favourable DAA outcomes

OST with druguse  current PWID
OST ® nho OST
" PWID Non-PWID (co.STAR study) (SIMPLIFY study)

100 . 94% 96% o4y 7% 96% 98%  96% 96%  98% 9% 92% 94%
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140 | 4405 66 |a822 966 967 1276
. 149 | 4598 70 | 1882 984 1007 1587

OBV/IPTVIr + SOF/LDV SOF/VEL3 SOF/VEL/VOX4 GLE/PIB GZR/ELBS SOF/VEL

DSV + RBV1 + RBV2

1) Grebely J, ILC 2017. 2) Grebely J, CID 2016. 3) Grebely J, CID 2016. 4) Grebely J, ILC 2017. 5) Foster GR, AASLD 2017 #1182,
Dore GJ, Ann Intern Med 2016. 7) Grebely J, Lancet Gastroenterol Hepatol 2018.




CHAMPS: HCV treatment uptake

» HCV genotype 1, 12% cirrhosis, 25% recent cocaine/heroin use
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PREVAIL: Individual vs. DOT vs. group

* 85% genotype 1a, 27% cirrhosis, 11% treatment-experienced, 14% HIV
* 98% methadone, 65% with recent drug use in last 6 months
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Reinfection following successful HCV DAA therapy
among people with recent injecting drug use: the
SIMPLIFY and D3FEAT studies

7th International Symposium on Hepatitis Care in Substance Users
Cascais, Portugall9 - 21 September 2018

Evan Cunningham, Grebely J, Dalgard O, Hajarizadeh B, Conway B, Powis J,
Bruneau J, Feld JJ, Read P, Cooper C, Amin J, Bruggmann P, Lacombe K, Stedman
C, Hellard ME, Marks P, Dunlop A, Quiene S, Moriggia A, Applegate TL, Litwin AH,
Matthews GV, and Dore GJ

on behalf of the SIMPLIFY and D3FEAT Study Groups



“‘Reinfections are simply an indicator that we are treating the right
population. People who become reinfected are not only at risk of HCV
infection but likely HCV transmission as well and so treatment among this
population is crucial in order to reduce the incidence of new HCV cases. It’s
important that reinfection cases are seen in this framework and patients are
given access to timely retreatment without any stigma or discrimination.”

A. H . Litwin



Progression of Liver Fibrosis Among
IDUs With Chronic HCV

= 119 prospectively followed = After median follow-up of
|IDUs 4.2 years, 21% had

rogression of fibrosis
= Significant fibrosis at first prog
biopsy — Progression significantly
associated with serum level of
HCV RNA and ALT

4 \

Insignificant Significant Significant fibrosis defined as modified Ishak
fibrosis . . score of 3 or greater, and progression of fibrosis
fibrosis defined as an increase of 2 or more units or

clinical evidence of end-stage liver disease.
Wilson LE, et al. Hepatology. 2006;4 3:788-795.




Liver Disorders (Incl. Hepatitis)
in IVDAs . 1 02

Giorgio Barbarini and Alessandro Perretti
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In the human body, the liver is the most susceptible organ to injury by foreign
molecules, as a consequence of its primary role in their metabolism and of its
position as the first organ encountered by ingested substances after absorption.
When any drug or toxin is abused heavily, the liver can be overwhelmed with
the task of processing it out of the body, resulting in liver damage and liver
failure. Because in any urban area worldwide (but in many countries also in

G. Barbarini ()
Branch of Infectious Diseases Related to Drug Addiction Foundation IRCCS San Matteo,

University of Pavia, Pavia, Italy



Ultrastructural finding in a chronic hepatitis C patient IVDA with
genotype 1a. Note the irregular shapes of the mitochondria, which
appear oblong wiith thin cristae, with electron-dense grains into
mitochondrial matrix (x20,000).




Ultrastructural finding in a chronic hepatitis C IVDA patient with
genotype la. Note the presence of dumpy mitochondria with thin
and fragmented cristae. Note also the presence of electron-dense

grains into mitochondrial matrix (x20,000).




Characteristics of PWID

Snapshot of PWID

Psychiatric disorders that are common among PWID include:

Anxiety Schizophrenia
Bipolar disorders
Depression Post-traumatic stress

Balvivieggia, Gt el aHSpAGRO Te B PP 4100105871 2421,58244013509252;
Harris M, Rhodes T. Harm Reduction J 2013;10:7 Profile based on findings of two Canadian studies.

PWID: people who inject drugs



Potential benefits of treatment in PWID :
Societal benefits and Individual benefits

* Target therapy to those at greatest risk of transmitting
infection (younger injectors or newer initiates to injecting)

POPULATION LEVEL INDIVIDUAL LEVEL
Risk of HCV Risk of liver-related
transmission morbidity and mortality

15 25 35 45 55 65
Years of age

Grebely J, Dore GJ. Antiviral Res 2014;104:62-72



g 550 B 1/4 prevalence reduction in 15 years

0 1/2 prevalence reduction in 15 years
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Martin NK, Hepatology 2013; 58:1598-1609



TraP HepC: 2-Yr Results From HCV
Treatment as Prevention in PWID In
lceland

= Dramatic reduction in community viral load and
HCV incidence between 2015-2017 at National
Addiction Hospital

— 53% reduction in new HCV infections

— 72% reduction in HCV PCR positivity among

A -

Current IVD 87 .0033
use (last 6
moOos) 95

Tyrffingsson T, et al. EASL 2018. Not currently

Abstract PS-095. using IVD

Homeless 74 .0005
Not homeless 94



Settings, services, and providers

Settings Services
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Sexual e

health )]
NSP

services '
Drug and alcohol

c||n|cs
Community
. health centres

Primary health
care/ GPs
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Providers

+ Specialists

* Primary care providers

» Drug and alcohol providers
* Nurses

+ Peersupportworkers

* Others
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A health systems approach
to HCV elimination

"A health system consists of all organisations, people and actions whose primary intent is
fo promote, restore or maintain health.” - World Health Organization, 2007

SYSTEM BUILDING BLOCKS

HEALTH WORKFORCE

SERVICE DELIVERY I

INFORMATION

LEADERSHIP / GOVERNANCE

MEDICAL PRODUCTS, VACCINES & TECHNOLOGIES I
FINANCING I

l

ACCESS
COVERAGE

QUALITY

SAFETY

OVERALL GOALS / QUTCOMES

IMPROVED HEALTH (LEvEL AND EQUITY)

RESPONSIVENESS

SOCIAL AND FINANCIAL RISK PROTECTION l
IMPROVED EFFICIENCY l

Source: WHO 2017

@dJVLazarus - @immunization
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== | SACC: “Borgernar” shared care

telivery

Figure 1
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Prescription and monitoring
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Source: http://www.chip.dk/Collaborations/SACC

12-NJ, Sept 2017 @JVLazarus - @immunization



Infezione da HCV e
consumo di sostanze

Venezia Mestre, 12 ottobre 2017

Hotel NH Laguna Palace

CONVEGNO NAZIONALE

La gestione dellinfezione da HCV
nel consumatore di sostanze;
mind the gaps

Chair Felice Alfonso Nava
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programma scientifico
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Pietro Fausto DEgidio, Presicente FeDerSerD, Pescara

Ivan Gardini, Associazione EpaC Onlus, Vimercate (Mi)
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Salvatore Monaco, Universita degii Studi di Verona
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Marco Riglietta, Dipartimento delle Dipendenze, ASST Papa Giovanni XX, Bergamo

7 CONVEGNO NAZONALE

La gestione lellinfezione da HCV
nel consumatore di sostanze: mind the gaps



POSITION PAPER
PER UN PROGRAMMA DI ELIMINAZIONE DELLA EPATITE C NELLA

POPOLAZIONE A RISCHIO DEI CONSUMATORI DI SOSTANZE E DEI
DETENUTI
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Presidente S.I.Pa.D., ®Dipartimento di Salute Mentale e delle Dipendenze, ASST Melegnano e della Martesana (Citta
Metropolitana di Milano), Past President FeDerSerD



HCV RNA + Epatologi-Infettivologi + Ser.D.

Valutazione: Genotipo, Fibroscan Harm Reduction Program:
(cirrosi/no cirrosi), trattamenti farmacologici, = *®®" " " s sssssssnnnnnn s
comorbidita, consumo alcol e/o sostanze

v

Training abilita
Kit Riduzione del danno

Presenza criteri Presenza criteri comportamentali
clinici e motivazionali
Scelta DAA

v

Inizio trattamento

‘ / Compliance (entrambi gli specialisti)

Monitoraggio infettivologico (SVR, comorbidita
1 extraepatiche)

Termine del Trattamento

Outcome

di consumo e comorbidita

‘ Controllo virologico a 3 e 6 mesi psichiatriche/comportamentali
dall’EOT
FOIIOWUp lllllllllllllllllllllllllllllllllllll* HarmRedUCtionPrOgram:
a 3 e b6 mesi : . ifica HR
Verifica apprendimento/utilizzo misure di Questionario verifica

riduzione del danno (con specifica scheda di
valutazione) 3 e 6 mesi dall’'EQOT

Valutazione QOL a 3 e 6 mesi dall’'EOT



GESTIONE MULTIDISCIPLINARE

INTEGRATA

LA DECISIONE DI EFFETTUARE IL TRATTAMENTO
VIENE ASSUNTA CONGIUNTAMENTE DAL
CENTRO SPECIALISTICO E DAL SERD.

IL PAZIENTE VIENE TRATTATO NEL SERD, DAGLI

OPERTORI
CARCERAR
INFETTIVO

DEL SERD O NELLA STRUTTURA
A DAL CONSULENTE

LOGO DI CONCERTO CON IL

CONSULENTE SERD (DOT)



Medications don’t work
In patients who don't
take them

- C. Everett Koop, MD



The good physician treats the disease ;
the best physician treats the patients
with the disease

William Osler
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