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Mini review

Chronic hepatitis C virus (HCV) infection remains a public health
challenge with an estimated global prevalence of 2.8%, indicating
that over 185million people are infected worldwide, although this is
likely an underestimate. The disease is generally slowly progressive
and characterized by persistent hepatic inflammation that leads to
cirrhosis in approximately 10-20% of individuals over 20-30years,
with distinct inter individual variability in progression based on
multiple variables.! Once cirrhosis is established complications
such as ascites, gastroesophageal variceal hemorrhage, hepatic
encephalopathy, hepatocellular carcinoma, and/or acute or chronic
liver failure may develop and result in diminished quality of life and
survival without liver transplantation. Effective antiviral therapy
that results in sustained virological response (SVR) is the only
strategy that positively alters the natural history of liver disease
associated with HCV infection by reducing the frequency of hepatic
decompensation, liver-related mortality, all-cause mortality, need for
liver transplantation, and hepatocellular carcinoma.? Furthermore,
SVR is also associated with improved quality of life and increased
work productivity.> Licensure of new generation direct-acting
antiviral agents (DAAs) revolutionized treatment of HCV infection,
as these agents have very high virological efficacy, low frequency of
severe adverse events (AEs), and overall high barrier to resistance.

Hepatic decompensation is associated with markedly diminished
survival and poor quality of life, thus liver transplantation remains
the treatment of choice regardless of the etiology of liver disease.
Nevertheless, the large imbalance between individuals in need for
liver transplantation and supply of donor organs remains an important
limitation. Antiviral therapy with interferon-based regimens was
particularly challenging in this population as it resulted in severe
toxicity and exceedingly poor SVR. In contrast, interferon-free
regimens with DAAs have excellent tolerability and high virological
efficacy in individuals with decompensated cirrhosis (Child-Turcotte-
Pugh [CTP] classes B and C), thus these agents have resurged
interest of experienced practitioners in treating HCV infection in
this population. Prior to initiating antiviral therapy with DAAs in
individuals with decompensated cirrhosis it is important to assess and
determine potential candidacy for liver transplantation. Conceivable
benefits and risks of treating HCV infection pre- versus post-liver
transplantation should be discussed in detail and some important
clinical points unique to this population that must be addressed
include:

a. Potential for improvement of biochemical parameters without
significant improvement in quality of life following successful
antiviral therapy (MELD limbo or purgatory)
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b. Use of HCV-infected grafts for liver transplantation

c. Safety and efficacy of DA As in decompensated cirrhosis versus
post-liver transplantation.

Improvement of hepatic function is commonly observed during
and after successful antiviral therapy with DAAs, even in individuals
with severe hepatic decompensation (CTP class C), and is mainly
reflected by reductions in serum bilirubin and prothrombin time
resulting in lower MELD scores.*> All in all this is a positive
outcome for individuals that also experience improved quality of
life and diminished complications of cirrhosis; nevertheless, despite
reductions in the MELD score following successful antiviral therapy
for HCV some individuals may continue to experience poor quality of
life and severe complications of cirrhosis. Organ allocation for liver
transplantation in most countries is dictated by disease severity models
such as the MELD score that incorporate biochemical parameters but
do not account for impairment of quality of life, thus such reductions
in biochemical parameters and consequently the MELD score
following antiviral therapy for HCV may result in some individuals
with poor quality of life due to liver-related complications to fall
below the range of contention for liver transplantation. This clinical
scenario has been termed “MELD limbo or MELD purgatory” and
should be considered prior to starting antiviral therapy in individuals
with decompensated cirrhosis and MELD scores approaching the
range in which liver transplantation is a realistic option.® The ongoing
shortage of donor grafts along with robust data supporting the efficacy
and safety of antiviral regimens with DA As for treatment of recurrent
HCV infection in liver transplant recipients has spearheaded a
growing interest for offering HCV-infected grafts to individuals with
HCV infection listed for liver transplantation. Although no clinical
trial to date has evaluated efficacy of antiviral regimens with DAAs
following transplantation of HCV-positive liver grafts, outcomes
are expected to be similar compared to treatment of recurrent HCV
infection following transplantation of an HCV-negative liver graft.

DAAs targeting various viral proteins such as the NS5B
(sofosbuvir) and NS5A (ledipasvir, daclatasvir, velpatasvir) are in
general well-tolerated by individuals with decompensated cirrhosis.*?
In contrast, NS3/4A protease inhibitors such as simeprevir,
grazoprevir, and paritaprevir are contraindicated in individuals with
decompensated cirrhosis due to increased drug levels as well as
post-marketing reports of worsening hepatic decompensation and
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Treatment of HCV in individuals with decompensated cirrhosis

liver failure in few individuals treated with agents in this class. If
no contraindications exist (i.e., anemia), concomitant administration
of ribavirin is recommended in all individuals with decompensated
cirrhosis receiving antiviral therapy with regimens containing DAAs
(regardless of the genotype) as it improves SVR. The recommended
initial dose for ribavirin in individuals with severe hepatic
decompensation (CTP class C) is 600mg orally once daily, which can
be subsequently increased as tolerated. If ribavirin is contraindicated,
extending the duration of therapy from 12 to 24weeks is an alternative
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for all regimens containing DAAs. Table 1 summarizes various
antiviral regimens currently recommended by guidelines for use in
individuals with decompensated cirrhosis. Antiviral therapy with
sofosbuvir (NS5B nucleotide polymerase inhibitor) in combination
with an NS5A inhibitor such as ledipasvir, daclatasvir, or velpatasvir
along with concomitant ribavirin for 12weeks results in SVR in 82-
96% of individuals with HCV genotype 1 infection and decompensated
cirrhosis.**’

Table | Antiviral regimens with DAAs recommended for individuals with hepatic decompensation

Duration
DAAs HCYV genotypes

DAAs plus ribavirin DAAs without ribavirin
Sofosbuvir/ledipasvir 1,4 12 weeks 24 weeks
Sofosbuvir/daclatasvir 1,2,3 12 weeks 24 weeks
Sofosbuvir/velpatasvir 1,2,3,4,5,6 12 weeks 24 weeks

DAA:s, direct-acting antiviral agents

In general, genotype 1a exhibits lower SVR compared to genotype
1b. CTP class also predicts response to antiviral therapy with CTP
class B demonstrating higher SVR than CTP class C. Combination
of sofosbuvir plus either daclatasvir or velpatasvir along with
concomitant ribavirin for treatment of genotypes 2 and 3 results in
SVR in 80-100% and 83-85%, respectively.*” Although the number
of individuals with genotype 4 and decompensated cirrhosis enrolled
in clinical trials is very small, reported SVR following treatment
with sofosbuvir plus ledipasvir, daclatasvir, or velpatasvir with
concomitant ribavirin is 67-100%.*>7 Antiviral regimens containing
sofosbuvir, an NS5A inhibitor (ledipasvir, daclatasvir, or velpatasvir),
and ribavirin are associated with frequent AEs in individuals with
decompensated cirrhosis (up to 100% may report AEs); nevertheless,
these are overwhelmingly non-severe AEs such as fatigue,
gastrointestinal intolerance, anemia, and headache. Severe AEs occur
in 11-42% of individuals with decompensated cirrhosis treated with
these regimens and discontinuation of DAAs due to AEs occurs in
up to 8%. Reported mortality during or shortly after completion
of antiviral therapy with these agents is up to 3% for individuals
with decompensated cirrhosis. Improvement of hepatic function as
reflected by reductions in the CTP or MELD scores has been reported
in up to 60% of individuals that achieve SVR and is more noticeable
in those with higher baseline scores (81% of patients with MELD
score >15 versus 51% of patients with MELD score <15).*%” Whether
these improvements persist beyond short-term follow up remain to be
documented; nevertheless, a recent population-based study showed
a 32% decline in liver transplantation listings for HCV-related liver
disease during 2014-2015 compared to previous years. These data
suggest that reductions in MELD scores and overall complications of
cirrhosis following antiviral therapy with DAAs are indeed sustained,
at least for few years. In conclusion, availability of interferon-free
regimens with DAAs permits treatment of HCV in individuals with
decompensated cirrhosis with overall relatively high virological
efficacy across different genotypes. Importantly, SVR rates are in
general lower in individuals with decompensated cirrhosis compared
to those seen in individuals with compensated cirrhosis (CTP class A)
and liver transplant recipients (with or without cirrhosis but no hepatic
decompensation). Furthermore, the frequency of AEs (including
severe AEs) is markedly higher in this population, thus selection of

candidates for antiviral therapy must be individualized in the setting
of hepatic decompensation and treatment should only be administered
by highly experienced practitioners, and ideally at a liver transplant
center.
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