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[image: image1.png]Populations at increased risk of HCV infection

Persons who inject drugs®

PWID have the highest risk of infection: Globally, the prevalence
of HCV is 67% among PWID.

Recipients of infected

blood products or invasive
procedures in health-care
facilities with inadequate
infection control practices’®

Risk of HCV infection varies depending upon the frequency of
medical procedures (i.e. number of injections/person/year) and
level of infection-control practices. High frequency of injections
and low level of infection control can result in high prevalence of
HCV in the general population (e.g. prevalence of chronic HCV
infection confirmed by nucleic acid testing was 9.8% in Egypt in
2008)

Children born to mothers
infected with HCV7 18

HCV transmission risk is estimated as 4-8% among mothers
without HIV infection

Transmission risk is estimated as 17-25% among mothers with
HIV infection





[image: image2.png]People with sexual partners
who are HCV-infected!920-3

There is low or no risk of sexual transmission of HCV among
HIV-uninfected heterosexual couples and HIV-uninfected men
who have sex with men (MSM). The risk of sexual transmission
is strongly linked to pre-existing HIV infection.

People with HIV infection?-3t

Persons with HIV infection, in particular MSM, are at increased
risk of HCV infection through unprotected sex.

People who have used
intranasal drugs®

Non-injecting drug use (e.g. through sharing of inhalation
equipment for cocaine) is associated with a higher risk of HCV
infection.

People who have had tattoos
or piercings®

Tattoo recipients have higher prevalence of HCV compared with
persons without tattoos (odds ratio = 2.24, 95%Cl 2.01,2.50)





Source:  WHO GUIDELINES FOR THE SCREENING, CARE AND TREATMENT OF PERSONS WITH HEPATITIS C INFECTION APRIL 2014 
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Source: Hussain Z. Genomic heterogeneity of hepatitis viruses (A-E): role in clinical implications and treatment. In: Serviddeo G, editor.
Practical management of chronic viral hepatitis. Rijeka, Croatia: InTech; 2013. (www.intechopen.com/books/practical-management-of-
chronic-viral-hepatitis/genomic-heterogeneity-of-hepatitis-viruses-a-e-role-in-clinical-implications-and-treatment, accessed 10 February 2014)
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Source:  WHO GUIDELINES FOR THE SCREENING, CARE AND TREATMENT OF PERSONS WITH HEPATITIS C INFECTION APRIL 2014
DIAGNOSIS 

Source: EASL Recommendations on Treatment of Hepatitis C 2016. J Hepatol (2016), http://dx.doi.org/10.1016/j. jhep.2016.09.001Anti-HCV antibodies are the first line diagnostic test for HCV infection.
· In the case of suspected acute hepatitis C or in immunocompromised patients, HCV RNA testing should be part of the initial evaluation.
· If anti-HCV antibodies are detected, HCV RNA detection and quantification should be made by a sensitive assay with a lower limit of detection of ≤15 IU/ml (A1).
·  Not all patients with acute hepatitis C will be anti-HCV positive at diagnosis. In all cases, HCV RNA can be detected during the acute phase although brief interludes of undetectable HCV RNA may occur.
·  In the case of a newly acquired HCV infection, spontaneous viral clearance is very rare beyond 4 to 6 months of infection.
· Anti-HCV positive, HCV RNA-negative individuals should be retested for HCV RNA 3 months later to confirm definitive clearance.
· HCV core antigen is a surrogate marker of HCV replication and can be used instead of HCV RNA to diagnose acute or chronic infection when HCV RNA assays are not available or not affordable (core antigen assays are slightly less sensitive than HCV RNA assays for detection of viral replication).
· Reinfection is defined by the reappearance of HCV RNA at least 6 months after an SVR and the demonstration that infection is due to a different HCV strain (different genotype or distantly related strain by phylogenetic analysis if the genotype is the same)
· The HCV genotype and genotype 1 subtype (1a or 1b) must be assessed prior to treatment initiation and will determine the choice of therapy, among other parameters. 
· Systematic testing for HCV resistance prior to treatment is not recommended. Physicians who have easy access to a reliable test assessing HCV resistance to NS5A inhibitors (spanning amino acids 24 to 93) can use these results to guide their decisions, as specified in these recommendations. 
Immune complex-mediated manifestations of chronic hepatitis C
 Source: Guidelines: EASL Recommendations on Treatment of Hepatitis C 2015
· Mixed cryoglobulinemia underlain by B lymphocyte expansion may cause a systemic vasculitis in which multiple organs are involved as a result of vascular deposition of immune complexes.

· B cell non-Hodgkin lymphoma

· Type I membrano-proliferative glomerulonephritis, usually in the context of type II mixed cryoglobulinemia.

· Focal segmental glomerulosclerosis, vasculitic involvement and interstitial nephritis
ANTIVIRAL TREATMENT
· Based on existing knowledge, no absolute contraindications to the direct-acting antivirals (DAAs) approved in the EU region in 2016 exist.
· Treatment regimens comprising an NS3-4A protease inhibitor, such as simeprevir, ritonavir-boosted paritaprevir or grazoprevir, should not be used in patients with Child-Pugh B decompensated cirrhosis or with compensated cirrhosis but with previous episodes of decompensation and are contraindicated in patients with Child-Pugh C decompensated cirrhosis.
· Treatment is not recommended in patients with limited life expectancy due to non-liver-related comorbidities.
· All treatment-naïve and treatment-experienced patients with compensated or decompensated chronic liver disease related to HCV, who are willing to be treated and who have no contraindications to treatment, must be considered for therapy.
· In 2016 and onwards, IFN-free regimens are the best options in treatment-naïve and treatment-experienced, DAA-naïve patients with compensated and decompensated liver disease, because of their virological efficacy, ease of use and tolerability 
· Numerous and complex drug-drug interactions are possible with the HCV DAAs. Therefore, the potential for drug-drug interactions should be considered in all patients undergoing treatment with DAAs. This requires a thorough drug-drug interaction risk assessment prior to starting therapy and before starting other medications during treatment. For a more comprehensive listing of drug-drug interactions, see www.hep-druginteractions.org
[image: image5.png]Table 3. Approved HCV DAAs in Europe in 2016 and ribavirin.

Product Presentation Posology

Sofosbuvir Tablets containing 400 mg of sofosbuvir One tablet once daily (morning)
Sofosbuvir/ledipasvir ~ Tablets containing 400 mg of sofosbuvir and 90 mg of ledipasvir  One tablet once daily (morning)
Sofosbuvir/velpatasvir  Tablets containing 400 mg of sofosbuvir and 100 mg of velpatasvir One tablet once daily (morning)

Paritaprevir/ombitasvir/ Tablets containing 75 mg of paritaprevir, 12.5 mg of ombitasvir Two tablets once daily (morning)
ritonavir and 50 mg of ritonavir

Dasabuvir Tablets containing 250 mg of dasabuvir One tablet twice daily (morning and evening)
Grazoprevir/elbasvir Tablets containing 100 mg of grazoprevir and 50 mg of elbasvir ~ One tablet once daily (morning)
Daclatasvir Tablets containing 30 or 60 mg of daclatasvir One tablet once daily (morning)
Simeprevir Capsules containing 150 mg of simeprevir One capsule once daily (morning)
Ribavirin Capsules containing 200 mg of ribavirin Two capsules in the morning and 3 in the evening if body weight
<75kg
or
Three capsules in the morning and 3 in the evening if body
weight 275 kg

(or less if dose reduction needed)





[image: image6.png]Table 5. IFN-free combination treatment regimens available as valuable options for each HCV genotype.

Combination regimen Genotype 1 Genotype 2 Genotype 3 Genotype 4 Genotypes 5 and 6

Sofosbuvir + ribavirin No Suboptimal Suboptimal No No
No No

Sofosbuvir/ledipasvir # ribavirin

Sofosbuvir/velpatasvir # ribavirin

Ombitasvir/paritaprevir/ritonavir + dasabuvir +
ribavirin

Ombitasvir/paritaprevir/ritonavir + ribavirin
Grazoprevir/elbasvir % ribavirin
Sofosbuvir + daclatasvir + ribavirin

Sofosbuvir + simeprevir + ribavirin Suboptimal





[image: image7.png]Table 6. Treatment recommendations for HCV-monoinfected or HCV/HIV coinfected patients with chronic hepatitis C without cirrhosis, including treatment-naiv
patients and patients who failed on a treatment based on pegylated IFN-x and ribavirin (treatment-experienced, DAA-naive patients).

Patients Treatmentnaive | Sofosbuvirl | Sofosbuvir/ | Ombitasvir/ | Ombitasvir/ | Grazoprevir/ | Sofosbuvir and | Sofosbuvir
or-experienced | ledipasvir velpatasvir | paritaprevirl | paritaprevir/ | elbasvir daclatasvir | and
ftonavir and | ritonavir simeprevir
dasabuvic
Genotype 1a | Treatment-naive | 8-12wk,no | 12wk, no 12 wh with 12wk, no 12wk, no
ribaviin ribaviin ibavirin ribavirin if ibavirin
HCV RNA
Trtmart 2ucun 600000 (50 | 12 wkin
experience: 2 fog) 1Uimi o
24wk, no o 24wk, no
16 wk with
ibaviin o ribavirin
HCV RNA
800,000 (5.9
log) IUim
Genotype 1b | Treatmentnaive | 8-12wk,no | 12wk, no 812wk, no 12wk, no 12wk, no
ribaviin ribaviin ribavirin ribaviin ibavirin
Treatment- 12 wk, no 12wk, no
experienced ribaviin ribaviin
Genotype2 | Both 12wk, no 12wk, no
ribavirin ibavirin
Genotype 3 | Treatment-naive 12wk, no 12wk, no
ribaviin ribs
Treatment- 12 wk with 12 whwith
experienced ribavirin® ibavirin®
24wk, no 24wk, no
ribavirin ibavirin
Genotype 4 | Treatment-naive | 12wk, no 12 wk, no 12wkwith [ 12wk, no 12wk, no 12wk, no
ibaviin ribaviin fibavirin ribavirin ibavirin ribavirin
Treatment- 12 wh with 12wk, no 12 wh with 12 wk with
experienced ribavirin ibavirin if ibavirin ribavirin
or HCVRNA [or or
24wk, no 800,000 (59 | 24 wk, no 24wk, no
ibaviin log) IUfmi ribavirin ribavirin
16 wk with
ribavirin if
HCV RNA
800,000 (5.9
log) IUfmi
Genotype 5 | Treatment-naive | 12wk, no 12wk, no 12wk, no
or6 ibaviin ribaviin ibavirin
Treatment- 12 wk with 12 wh with
experienced fioavinn ribavinn
24wk, no 24wk, no
ibaviin ibaviin

“Add ibavirin only in patients with RASs that confer high-level resistance (o NS5A inhibitors at baseline if RAS testing availabl.
SProlong to 16 weeks and add ribavirin only in patients with RASS that confer resistance to elbasvir at baselin if RAS testing available.

“Add ribavirin only in patients with NSSA RAS YS3H at baseline if RAS testing available.





[image: image8.png]Table 7. Treatment recommendations for HCV-monoinfected or HCV/HIV coinfected patients with chronic hepatitis C with compensated (Child-Pugh A) cirrhosis

including treatment-naive patients and patients who failed on 2 treatment based on pegylated IFN-x and ribavirin (treatment-experienced, DAA-naive patients

Sofosbuvir
and
simeprevir

Patients Treatmentnaive or | Sofosbuvir | Sofosbuvir/ | Ombitasvir/ | Ombitasvir/ | Grazoprevir | Sofosbuvir
-experienced ledipasvir | velpatasvir | paritaprevir/ | paritaprevir/ | elbasvir and
ritonavir and | itonavir daciatasvir
dasabuvic
Genotype 1a | Treatment-naive 2wk [12wkno |24 wkwith 2wk o | 12wk no
rbavidin ribavidin ribavirin rbavirinif | ribavirin

Treatment-oxperienced | 12 wk with

HCV RNA
800,000 (5.9

2wk with

ribavirin® ribavirn®
o log) Uiml- |07
24wk, no o 24wk, no
ribavidin 16 whwith | foayiin
ibaviin if
HCV RNA
>800,000 (5.9
log) IUfmF
Genotype 1b | Treatment-naive 2wk o |12wkno | 12wk no 2wk o | 12wk no
Treatment-experienced | bavitn ribavidin ribavirin ribavirin ribavirin
Genotype2 | Both 12wk, no

ribavidin

Genotype 3 | Treatment-naive 12 whwith
ribavirin®

24wk, no

ribavidin

Treatment-oxperienced

Genotype 4 | Treatment-naive 12wk no 12wk no
rbavidin ribavidin
Treatment-experienced | 12 wk with
rbavirin
24wk, no
ribavidin

Genotype 5 | Treatment-naive Zwkno 12wk no
or6 rbavidin ribavidin
Treatment-experienced | 12 wk with
rbavirin
24wk, no
ribavidin

“Add ribavirin only in patients with RASS that confer high-level resistance to NSSA inhibitors at baseline if RAS testing available.
SProlong to 16 weeks and add ribavirin only in patients with RASS that confer resistance to elbasvir at baseline if RAS testing available.

<Add ribavirin only in patients with NSSA RAS Y93H at baseline if RAS testing available.

12wkwith | 12wk, no

ribavirin ibavirin
12wk, no
ibavirin f
HCV RNA
800,000 (5.9
log) IUfmi
16 wk with
ibavirin if
HCV RNA
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ribavirin
24wk, no
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12wk with
rbavirin
24wk, no
rbavirin




· IFN-free regimens are the only options in HCV-monoinfected and in HIV-coinfected patients with decompensated (Child-Pugh B or C) cirrhosis, with or without an indication for liver transplantation, and in , ease of use and tolerability. 

· Protease inhibitors should not be used in patients with Child-Pugh B or C decompensated cirrhosis.

[image: image9.png]Patients with decompensated cirthosis without HCC awaiting liver
transplantation with a MELD score <18-20 can be treated prior
toliver transplantation. Treatment should be initiated as soon

as possible in order to complete a full treatment course before
transplantation and assess the effect of viral clearance on liver
function, because significant improvement in liver function may lead
to delisting selected cases (B1).

Protease inhibitors should not be used in patients with Child-Pugh B
or C decompensated cirthosis (A1).

Patients with decompensated cirthosis without HCC awaiting liver
transplantation with a MELD score <18-20 can be treated with one of
the following combinations: sofosbuvir and ledipasvir, sofosbuvir and
velpatasvir, or sofosbuvir and daclatasvir, with daily weight-based
ribavirin (1000 or 1200 mg in patients <75 kg or 275 kg, respectively).
In these patients, ribavirin can be started at the dose of 600 mg dai
and the dose subsequently adjusted depending on tolerance (A1).
Patients with decompensated cirthosis, no HCC and a MELD

score <18-20 infected with HCV genotype 1, 4, 5 or 6 should be
treated with sofosbuvir and ledipasvir, sofosbuvir and velpatasvir, or
sofosbuvir and daclatasvir, for 12 weeks with ribavirin (A1).

Patients with decompensated cirthosis, no HCC and a MELD

score <18-20 infected with HCV genotype 2 should be treated with
sofosbuvir and velpatasvir, or sofosbuvir and daclatasvir, for 12
‘weeks with ribavirin (B1).

Patients with decompensated cirthosis, no HCC and a MELD

score <18-20 infected with HCV genotype 3 should be treated with
sofosbuvir and velpatasvir, or sofosbuvir and daclatasvir, for 24
‘weeks with ribavirin (B1).

Patients with decompensated cirthosis with contraindications to the.
use of ribavirin or with poor tolerance to ribavirin on treatment should
receive the fixed-dose combination of sofosbuvir and ledipasvir
(genotypes 1, 4, 5 o 6), the fixed-dose combination of sofosbuvir
and velpatasvir (all genotypes), or the combination of sofosbuvir and
daclatasvir (all genotypes) for 24 weeks without ribavirin (B1).
Due to the limited amount of safety data reported in patients with
decompensated cirrhosis awaiting liver transplantation, frequent

clinical and laboratory assessment is necessary (B2).

Patients with decompensated cirthosis without HCC awaiting liver
transplantation with a MELD score 218-20 should be transplanted
first, without antiviral treatment. HCV infection should be treated after
liver transplantation (B1).

Patients with decompensated cirthosis without HCC awaiting liver
transplantation with a MELD score 18-20 can be treated before
transplantation if the waiting time on the transplant list exceeds 6
months, depending on the local situation (B1).





Treatment of special groups HBV coinfection

· In patients with HCV-HBV coinfection, the HBV DNA level is often low or undetectable, although it may fluctuate widely, and HCV is usually the main driver of chronic hepatitis activity. 
· Patients should be carefully characterized for the replicative status of both HBV and HCV, and hepatitis delta virus infection should be sought. 
· When HCV is replicating and causes liver disease, it should be treated following the same rules as applied to HCV monoinfected patients.
· There is a potential risk of HBV reactivation during or after HCV clearance, but the risk is unpredictable. 
· Patients commencing DAA-based treatment for hepatitis C should be tested for HBs antigen, anti-HBc antibodies and anti-HBs antibodies. If HBs antigen is present or if HBV DNA is detectable in HBs antigen-negative, anti-HBc antibody-positive patients (‘‘occult” hepatitis B), concurrent HBV nucleoside/nucleotide analogue therapy is indicated. 
· Assiduous monitoring of serum aminotransferase levels is indicated in anti-HBs and anti-HBc antibody-positive patients.
[image: image10.png]A real-time PCR-(or TMA)-based assay with a lower limit of detection
of <15 1U/ml should be used to monitor HCV RNA levels during and
after therapy (A1).

Measurement of HCV core antigen levels by EIA can be used as
an alternative to HCV RNA level measurement to monitor treatment
efficacy during and after therapy when HCV RNA assays are not
available or not affordable (A1).

In patients treated with an IFN-free regimen, HCV RNA or HCV core
antigen levels should be measured at baseline, between week 2

and 4 for assessment of adherence (optional), at end-of-treatment
(week 8, 12, 16 or 24 in patients treated 8, 12, 16 or 24 weeks,
respectively), and 12 or 24 weeks after the end of therapy (SVR12 or
SVR24, respectively) (A2).

Monitoring of treatment efficacy can be simplified in order to improve
access to care by measuring HCV RNA or HCV core antigen levels
only at baseline and 12 or 24 weeks after the end of therapy (SVR12
or SVR24, respectively) (A2).





[image: image11.png]The patients receiving an IFN-free regimen should be assessed for
clinical side effects at each visit (A1).

Haematological side effects should be assessed at weeks 2 and 4 of
therapy and at 4 to 8 week intervals thereafter in patients receiving
ribavirin (A1).

ALT levels should be assessed at weeks 4, 8 and 12 of therapy, and
at week 24 in patients receiving 24 weeks of treatment, as well as at
12 or 24 weeks post-treatment (A1).

Renal function should be checked regularly in patients receiving
sofosbuvir, especially in those with reduced eGFR (A1).

Monitoring for rashes and indirect bilirubin elevations without ALT
elevations should be performed in patients receiving simeprevir (A1).
Monitoring for indirect bilirubin increases should be performed in
patients receiving the combination of ritonavir-boosted paritaprevir,
ombitasvir and dasabuvir (A1).

No dose adjustment of sofosbuvir and ledispavir, velpatasvir,
daclatasvir or simeprevir is required in patients with mild, moderate or
severe renal impairment (B1).

The use of sofosbuvir is not recommended in patients with 6GFR

<30 mi/min/1.73 m2. If no other option is available and treatment

i urgently needed, the appropriate dose of sofosbuvir is not yet
established; thus close monitoring of renal function s required and
treatment should be interrupted if the renal function deteriorates (B1).

No dose adjustment of sofosbuvir and ledipasvir, velpatasvir or
daclatasvir s required for patients with mild (Chi
(Child-Pugh B) or severe (Child-Pugh C) hepati
Higher exposures have been observed with the protease inhibitors
in patients with severe hepatic impairment and their use is not
recommended in patients with Child-Pugh B and contraindicated in
patients with Child-Pugh C decompensated cirthosis (B1).

Women of childbearing potential and/or their male partners must
use an effective form of contraception during ribavirin-conta
treatment and for a period of 6 months after the treatment has
concluded (A1).

An increase in ALT levels on treatment should prompt a test for HBs
antigen and/or HBV DNA (B1).





Non-cirrhotic patients who achieve an SVR should be retested for HCV RNA (or HCV core antigen if HCV RNA testing is not available or not affordable) at 48 weeks post-treatment. If HCV RNA (or HCV core antigen) is still not detected, the infection can be considered as definitely cured and HCV RNA does not need to be retested.
Cirrhotic patients who achieve an SVR should remain under surveillance for HCC every 6 months by ultrasound (like patients with advanced fibrosis, METAVIR score F3), and for oesophageal varices by endoscopy if varices were present at pre-treatment endoscopy (though first variceal bleed is seldom observed after SVR).
ACUTE VHC 
· Patients with acute hepatitis C should be considered for antiviral therapy in order to prevent progression to chronic hepatitis C. The ideal time point for starting therapy has not been firmly established. Some investigators estimate that the onset of ALT elevation, with or without clinical symptoms, may be the ideal time point for treatment.
[image: image12.png]Patients with acute hepatitis C should be treated with a combination
of sofosbuvir and ledipasvir (genotypes 1, 4, 5 and 6), a combination
of sofosbuvir and velpatasvir (all genotypes), or a combination

of sofosbuvir and daclatasvir (all genotypes) for 8 weeks without
ribavirin (B1).

Patients with acute hepatitis C and HIV coinfection and/or a baseline
HCV RNA level >1 million IU/ml (6.0 log 1U/ml) may need to be
treated for 12 weeks with the same combination regimens (B2).

SVR should be assessed at 12 and 24 weeks post-treatment,
because late relapses have been reported (B2).

There is no indication for antiviral therapy as post-exposure
prophylaxis in the absence of documented HCV transmission (B1).




 
Useful @ sources:
HEP Drug Interaction Checker: http://www.hep-druginteractions.org/
IDSA: http://www.hepatitisc.uw.edu/page/treatment/drugs
EASL: EASL Recommendations on Treatment of Hepatitis C 2016. J Hepatol (2016), http://dx.doi.org/10.1016/j. jhep.2016.09.001
WHO: http://www.who.int/mediacentre/news/releases/2015/hepatitis-b-guideline/en/

 
