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Hepatitis C
HCV was identified in 1989.  nearly 170 million infected worldwide

Half of liver transplants performed worldwide are for cirrhosis
secondary to HCV.

RNA virus with 6 genotypes with different  prevalence for each
genotype world wide

70% north America is genotype 1,,  genotype 4 most common in
Egypt and middle east.

Frequent mutation may happen in the same person (quasispecies).



Transmission: blood>>  sexual; 20% w/o clear precipitant.
Incubation: 1–5 mos; mean 6–7 wks
chronic: up to 80%  , 20–30% of whom develop cirrhosis

(after 20 y)

Serologic and virologic tests:
anti-HCV (ELISA):+ in 6 wks, can be  neg. after recovery
HCV RNA: + w/in 2 wks, marker of active infection(gold

standerd)
HCV RIBA: used to confirm + anti-HCV ELISA in Pts w/

undetectable HCV RNA





Therapeutic agents



Ribavirin:
guanosine nucleoside analogue with in vitro antiviral activity against

many viruses.
 monotherapy has no significant effect on serum HCV RNA
Combined with peginterferon and now with new DAA to reduce

relapse

Side effects: dose dependent hemolytic anemia, dose adjustment in
renal failure, teratogenicity for both male and female, nausea ,
pruritic  rash



Interferon:
Mainstay of HCV treatment for years, combined with Ribavirin.

2 types: peginterferon alpha 2-a, peginterferon alpha 2-b.

SVR 40% in genotype 1,, while 80% in genotype 2,3

Now used with DAA as a second line therapy, and to shorten the
duration of therapy

Relapse rate ~ 20% after discontinuation of interferon based therapy

Side effects: worsening of underlying psychiatric disease



Direct-acting antiviral agents DAA
In contrast to the non-specific antiviral activity of peginterferon and

ribavirin, DAAs are designed to inhibit viral proteins involved in
the HCV life cycle.

Boceprevir and Telaprevir:
inhibitors of the HCV nonstructural protein 3/4A (NS3/4A) serine

protease and the first direct acting antiviral agents to be FDA
approved.

Used in combination with rib/interferon regimen enhance SVR.

3 times daily dosing with side effect profile ( anemia skin rash)



Simeprevir:
Second generation DAA, NS3/4A protease inhibitor.
Used in combination with rib/interferon for genotype 1
Used in combination with sofosbuvir with minimal side effects
Should not used in decompensated cirrhosis( child b,c)

Sofosbuvir:
Approved in December 2013
Pro drug, its active metabolite acts on NS5B
Used in all genotypes in combination with other DAAs
Renally cleared , not used if GFR less than 30 ml/min



Ledipasvir:
NS5A phosphoprotein inhibitor
Fixed dose in combination with sofosbuvir, approved efficacy for

genotype 1
Small studies suggest efficacy for all genotypes, and co-infection with

HIV

Ombitasvir/Paritaprevir/Ritonavir/Dasabuvir
(OPrD):

Approved in 2014 for genotype 1.
Ombitasvir is an NS5A inhibitor with pangenotypic activity while

paritaprevir is an NS3/4A protease inhibitor. Ritonavir is included
to inhibit CYP3A activity to increase plasma drug concentration of
paritaprevir.  Dasabuvir, an NS5B RNA polymerase inhibitor



Combined with ribavirin for genotype 1a ( combination not used for
genotype 1b).

Not used in pts with decompensated cirrhosis.

Daclatasvir:
NS5A inhibitor
Approved in combination with sofosbuvir for genotype 3 in 2015.
Does not need renal nor hepatic adjustment .

Elbasvir/Grazoprevir:
Grazoprevir is a NS3/4A protease inhibitor while elbasvir is a NS5A

inhibitor.
Effective in genotypes 1,2,4,5,6
Used in genotype 1 in pts with ESRD on dialysis



Velpatasvir:
defective substrate for NS5A, higher barrier to resistance than the

first generation NS5A inhibitors
combined with sofosbuvir for all genotypes with or without

cirrhosis( in combination with ribavirin in decompensated
cirrhosis).

Combination (Epclusa) is the most potent HCV antiviral medication
in the market.

Voxilaprivir:
 NS3/4A serine protease ihibitor
 available since July 2017 in a fixed dose combination product

with Sofosbuvir and Velpatasvir (Vosevi).
use in patients with genotypes 1-6 who have been previously treated

with an NS5A inhibitor, or patients with genotypes 1a or 3
infection who have previously been treated with an HCV regimen
containing Sofosbuvir without an NS5A inhibitor.



Pibrentasvir:
NS5A inhibitor.
 combined with Glecaprevir (Mavyret) since Aug 2017.
Indicated for the treatment of adult patients with chronic hepatitis C

virus (HCV) genotype 1, 2, 3, 4, 5 or 6 infection without cirrhosis
or with compensated cirrhosis (Child-Pugh A). MAVYRET is also
indicated for the treatment of adult patients with HCV genotype 1
infection, who previously have been treated with a regimen
containing an HCV NS5A inhibitor or an NS3/4A protease
inhibitor, but not both
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