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Lifecycle of the Hepatitis C Virus

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

a key role in the replication 

and assembly of new virions

▪ Structural and nonstructural
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Differently from HIV and HBV:
• HCV replication occurs only in 

cytoplasm
• Viral genome is no archived into the 

genome of infected cells 

This makes HCV curable!!!!



Global Call for HCV Elimination

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)

Safe injection practices and safe blood

Harm reduction for injecting drug users

Safer sex (including condom promotion)

Hepatitis B treatment 

Hepatitis C cure WHO. Towards the elimination of hepatitis B and C by 2030. 

Draft WHO Global Hepatitis Strategy, 2016-2021.

2030 Targets

90% Diagnosed

80% Treated

65% Reduced Mortality









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





Ogni PWID con  

infezione da 

HCV è  capace 

di infettare  

almeno 20 altri  

consumatori 

entro i  primi 3 

anni  dall’inizio 

del  contagio !!

Magiorkinis G et al. Plos Comput Biol, 2013. 9(1): p. e1002879

Urgently needed: treat all PWID !!











Prevention of reinfection in at risk 
populations

EASL recommendations

Harm reduction, education and counselling should be 

provided to PWID undergoing HCV treatment to prevent 

reinfection following successful treatment

B 1

Following SVR, PWID with ongoing risk behaviour should 

be monitored for HCV reinfection (ideally biannually, at 

least annually)

A 1

If reinfection is identified post-SVR, retreatment should be 

made available

A 1

Grade of evidence Grade of recommendation

EASL. J Hepatol 2018;doi: 10.1016/j.jhep.2018.03.026





Lifetime PWID

Current 

PWID

PWID 

in OST

Marginalized:

- Socioeconomic

- Prisoners

- Indigenous

PWID Population Definitions
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PWID populations included in clinical trials with

DAAs

Treatment of HCV in PWID

Dore G, et al. Ann Intern Med 2016;165:625–34;  

Grebely J, et al. EASL 2017; Poster #FRI234

DAA: direct-acting antiviral agent; OST: opioid substitution therapy;

PWID: people who inject drugs

Lifetime PWID

OST

OST and ongoing

drug use

Ongoing

drug use

▪ PWID populations included in clinical trials with DAAs

 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;









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, Portugal19 - 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

A. H . Litwin   

given access to timely retreatment without any stigma or discrimination.”







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).

G.Barbaro,G.DiLorenzo,A.Asti,M.Ribersani,G.Belloni,B.Grisorio,G.Filice and 
G.Barbarini   Am J Gastrenter  1999



Ultrastructural finding in a chronic hepatitis C IVDA   patient with         
genotype 1a. Note the presence of dumpy mitochondria with thin    
and fragmented cristae. Note also the presence of electron-dense 

grains into mitochondrial matrix (x20,000).

G.Barbaro,G.DiLorenzo,A.Asti,M.Ribersani,G.Belloni,B.Grisorio,G.Filice and  
G.Barbarini  Am J Gastrenter 1999



Snapshot of PWID

Characteristics of PWID

Salvalaggio G, et al. SAGE Open 2013; doi:10.1177/2158244013509252;  
Harris M, Rhodes T. Harm Reduction J 2013;10:7 Profile based on findings of two Canadian studies.

PWID: people who inject drugs

Alcohol consumption

Male Single

Homeless or living in  
temporary accommodation  

(shelters, prison)

Poorly educated (secondary
education or less)

Poor quality of life Limited access
to healthcare

Use of  
multiple substances

▪ Psychiatric disorders that are common among PWID include:
Anxiety                                 Schizophrenia                                             

Bipolar disorders

Depression                           Post-traumatic stress


Bamvita JM, et al. Hepat Res Treat 2014;2014:631481;

HIV and/or
HBV  
coinfection



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)

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



Modest rates of HCV treatment among  active injecting drug 
users could  effectively reduce transmission in 25%  
prevalence group

Martin NK, Hepatology 2013; 58:1598-1609



TraP HepC: 2-Yr Results From HCV 

Treatment as Prevention in PWID in 

Iceland

▪ 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 
PWID from 43% to 12%

Tyrffingsson T, et al. EASL 2018.

Abstract PS-095. 

SVR12, % Treated Pts 

(N = 518)

P

Current IVD 

use (last 6 

mos)

Not currently 

using IVD

87

95

.0033

Homeless

Not homeless

74

94

.0005













Trattamento

infettivologico (SVR, comorbidità 
extraepatiche) 

di consumo e comorbidità 
psichiatriche/comportamentali 

Verifica apprendimento/utilizzo misure di 
riduzione del danno (con specifica scheda di 

valutazione)  3 e 6 mesi dall’EOT

Valutazione QOL a 3 e 6 mesi dall’EOT

Presenza criteri 
clinici 

Inizio trattamento

Valutazione: Genotipo, Fibroscan            
(cirrosi/no cirrosi), trattamenti farmacologici, 

comorbidità, consumo alcol e/o sostanze  

Presenza criteri comportamentali 
e motivazionali 

Scelta DAA

Monitoraggio

Compliance (entrambi gli specialisti)

Outcome 

Controllo virologico a 3 e 6 mesi 
dall’EOT  

Follow up

a 3 e 6 mesi 

HCV RNA +

Termine del Trattamento

Harm Reduction Program:

Training abilità

Kit Riduzione del danno 

Harm Reduction Program:

Questionario verifica HR

Epatologi-Infettivologi + Ser.D.



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 DEL SERD O NELLA STRUTTURA 
CARCERARIA  DAL CONSULENTE 
INFETTIVOLOGO 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



ORA…….

LAVORIAMO

INSIEME  !!!!!


