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Abstract: Hepatitis C virus (HCV) is a major cause of death from
infectious disease and is still the leading indication for liver trans-
plantation in the United States and other Western countries. All-
oral, direct-acting antiviral (DAA) therapies have revolutionized
the field, with HCV cure rates of more than 90% among treated
patients. The safety and tolerability of these DAA agents have
expanded the feasibility of HCV treatment even in the challeng-
ing pre— and post-liver transplant settings. However, the unique
properties of DAA agents and the host profiles in these settings
can limit the generalizability of HCV regimens, and prolongation
of treatment duration or addition of ribavirin may be required in
certain scenarios to optimize treatment outcomes. HCV therapy in
the liver transplant setting is not one-size-fits-all; thus, this review
summarizes the published data and emphasizes the applicability of
currently available DAA therapies in patients with decompensated

cirrhosis and in liver transplant recipients.

epatitis C virus (HCV) remains the leading infectious

cause of liver-related mortality in the developed world and

accounts for approximately 700,000 deaths per year due
to decompensated cirrhosis or hepatocellular carcinoma (HCC).?
The number of patients presenting with cirrhosis has doubled in the
last 10 years and is projected to peak in the next decade.*> Although
the number of decompensated cirrhotic patients has continued to
increase, the organ donor pool has remained static over the last decade
in the United States, resulting in increased liver transplant waitlist
mortality.® Direct-acting antiviral (DAA) therapies have changed
the landscape of HCV due to their excellent safety profile and cure
rates.” Although several host-related variables determined the HCV
treatment efficacy in the interferon era, decompensated cirrhosis is
one of the few host factors that impacts cure rates in the DAA era.®
Earlier clinical trials excluded patients with decompensated cirrhosis;
however, organ shortage and HCV recurrence have prompted the
use of DAA agents in the setting of liver transplantation. This review
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summarizes the published literature to date regarding
HCV therapies in the liver transplant setting (Table).

Cirrhosis is the final common pathway in the
natural history of most chronic liver diseases leading to
hepatic decompensation, HCC, or death in the absence
of liver transplant. In the United States, HCV remains
the most common etiology of cirrhosis and HCC and
indication for liver transplantation.? DAA therapy result-
ing in HCV cure can achieve improvement in hepatic
function in cirrhotics, but the impact of such treatment
in decompensated cirrhotics, especially in patients with
Child-Turcotte-Pugh (CTP) class B or C, remains
unclear. Untreated HCV prior to liver transplantation
results in universal recurrence of the infection in the
allograft, accelerated liver fibrosis, and subsequent graft
failure. HCV is also associated with various extrahepatic
risk factors and overall mortality, which add significantly
to the economic and public health burden.”!® Thus, there
is compelling evidence to recommend treatment to all
patients infected with HCV. With the availability of
DAA agents in the United States, patients with advanced
fibrosis as well as liver transplant recipients have been
given priority for HCV treatment, as they experience the
most benefit from HCV cure.

Pre-Liver Transplant Setting

The currently approved DAA agents have shown great
efficacy and tolerability in HCV patients with advanced
fibrosis and compensated cirrhosis.” However, there
are limited data regarding safety, efficacy, and cost-
effectiveness in decompensated cirrhotic patients with
CTP class B or C. Among the currently approved DAA
agents, simeprevir (Olysio, Janssen), paritaprevir/ritona-
vir/ombitasvir with or without dasabuvir (PRO/PROD;
Viekira Pak, AbbVie and Technivie, AbbVie), and grazo-
previr/elbasvir (Zepatier, Merck) are not recommended in
patients with decompensated cirrhosis. In clinical trials,
simeprevir has been known to cause modest elevation
in bilirubin levels; however, there have been reports of
markedly elevated bilirubin and hepatic decompensa-
tion in the postmarketing period even without the use
of interferon.” In a small case series, the combination of
sofosbuvir (Sovaldi, Gilead) and simeprevir was well toler-
ated; sustained virologic response 12 weeks following the
end of treatment (SVR12) was 74% and 100% in patients
with HCV genotype la and 1b, respectively.!" A multi-
center study using the same regimen in decompensated
vs compensated cirrhotics reported lower SVR12 rates
of 74% vs 91%, respectively, and higher rates of adverse
events (hospitalizations, infections, hepatic decompen-
sation) and deaths in decompensated cirrhotics.'? The
PRO/PROD regimen is contraindicated in patients
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with decompensated cirrhosis due to reports of rapidly
progressive hepatotoxicity with elevation in liver enzymes
and bilirubin levels within the first month of treatment
initiation.” The US Food and Drug Administration has
released a warning statement regarding the PRO/PROD
regimen, as there have been at least 2 deaths reported thus
far."® Even in compensated CTP class A cirrhotics, the
PRO/PROD regimen needs to be carefully monitored,
and prompt discontinuation is recommended if there is
a clinical suspicion for drug-induced liver injury. Accord-
ing to results of the C-SALT part A study, grazoprevir/
elbasvir in CTP class B decompensated cirrhotics yielded
a SVR12 rate of 90%, with 2 relapses and 1 patient death
due to liver failure." Due to significant hepatic impair-
ment, only half-dose grazoprevir (50 mg) was used in this
study rather than the commercially available dose of 100
mg. There are currently no available data with the regimen
in patients with CTP class C decompensated cirrhosis, and
based upon data from the trial, the regimen is not endorsed
in patients with decompensated cirrhosis. In summary,
nonstructural (NS) 3/4 protease inhibitor-based regimens
are currently not recommended to treat HCV in patients
with decompensated cirrhosis.”

Sofosbuvir, either in combination with ledipasvir
(Harvoni, Gilead), daclatasvir (Daklinza, Bristol-Myers
Squibb), or velpatasvir (Epclusa, Gilead) with or without
ribavirin, is approved for HCV treatment in the setting of
decompensated CTP class B or C cirrhosis. Sofosbuvir/
ledipasvir plus ribavirin treatment in HCV genotypes
1 and 4 in both pre— and post-liver transplant settings
for 12 or 24 weeks had shown promising results in the
SOLAR-1 and SOLAR-2 trials."'® The overall SVR12
rate ranged from 85% to 89%; however, the SVR12 rates
in patients with CTP class B and C ranged from 45% to
55% in the 2 studies, and the treatment duration did not
significantly affect the efficacy.'>'¢ In another study, HCV
genotypes 1 and 3 patients with decompensated cirrhosis
were treated with sofosbuvir/ledipasvir or sofosbuvir plus
daclatasvir with or without ribavirin for 12 weeks, with
an overall SVR12 rate of approximately 80%." Similar
results were also noted in the ALLY-1 study, in which
patients who had multiple HCV genotypes (1, 2, 3, 4,
and 6) with decompensated cirrhosis or who were post-
transplant were treated with sofosbuvir/daclatasvir for 12
weeks, and the SVR12 rate in genotype 1 was 82%.'% A
real-world European study treated 143 CTP class B and 22
CTP class C patients with sofosbuvir/daclatasvir with or
without ribavirin for 24 weeks and reported SVR12 rates
of 86% and 76%, respectively.”” Sofosbuvir/velpatasvir
with or without ribavirin for 12 weeks or without ribavi-
rin for 24 weeks was used to treat HCV genotypes 1, 2, 3,
4, and 6 in patients with decompensated cirrhosis in the
ASTRAL-4 study, which reported an overall SVR12 rate
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Table. Cumulative Data From the Published Literature

AASLD/IDSA
CTP | Total DAA FDA Recom-
Study Score | Patients | Regimen | RBV Duration | SVR12 | Approved | mended
Pre-LT Modi et al''; B; C 84; 13 SIM + +RBV 12 weeks | ~74%; No No
Saxena et al'? SOF ~60%
FDA® B; C N/A PROD N/A N/A N/A No No
C-SALT part A | B 30 GZP/EBR | No 12 weeks | 90% No No
ALLY-1'%; Foster | B; C 469; 78 | DCV + +RBV 12 weeks; | ~84%; Yes Yes
et al'’; Welzel et SOF 24 weeks | ~65%
3119
SOLAR-1'¢; B; C 115; 100 | LED/SOF | +RBV 12 or 24 ~90%); Yes Yes
SOLAR-2" weeks ~84%
ASTRAL-4% B; C 256; 11 | VEL/SOF | +RBV 12 or 24 ~87% Yes Yes
weeks
Peri-LT | Curry et al* B 28 SOF +RBV Upwo LT |70% No No
Tawar et al® N/A | N/A Any DAA | tRBV 12 weeks | N/A No No
+ HCIG post-LT
Post-LT | Nguyen ct al®® N/A | 325 SIM + +RBV 12 weeks | 88% No Yes
SOF
CORAL-1# N/A 34 PROD +RBV 24 weeks | 97% Yes Yes
ALLY-1'® N/A 41 DCV + +RBV 12 weeks | 95% Yes Yes
SOF
SOLAR-1'¢; N/A 212 LED/SOF | +RBV 12 or 24 ~97% Yes Yes
SOLAR-2" weeks
N/A N/A N/A GZP/EBR | N/A N/A N/A No No
N/A N/A N/A VEL/SOF | N/A N/A N/A No No (but likely
ok?)
FCH Forns et al®; N/A 18 SOF +RBV 24 weeks | ~80% No No
Leroy et al*®
Issa et al¥’ N/A 5 SIM + No 24 weeks | 80% Ok* Ook?
SOF
Leroy et al*® N/A 10 DCV + No 24 weeks | 96% Ok* Ok*
SOF
SOLAR-116 N/A 11 LED/SOF | +RBV 12 or 24 100% Ok? Ok?
SOLAR-2" weeks

AASLD, American Association for the Study of Liver Diseases; CTP, Child-Turcotte-Pugh; DAA, direct-acting antiviral; DCV, daclatasvir; FCH,
fibrosing cholestatic hepatitis; FDA, US Food and Drug Administration; GZP/EBR, grazoprevir/elbasvir; HCIG, hepatitis C immunoglobulin;

IDSA, Infectious Discases Society of America; LED/SOF, ledipasvir/sofosbuvir; LT, liver transplant; PROD, paritaprevir/ritonavir/ombitasvir with

daclatasvir; /, ribavirin; SIM, simeprevir; SOF, sofosbuvir; S , sustained virologic response weeks following the end of treatment;
laclat RBYV, rit SIM SOF, sofost SVR12 1 log I 12 ks foll g tf 1 of treat t

VEL/SOF, velpatasvir/sofosbuvir.

“Use of this treatment is considered to be acceptable by the authors of this article but is not currently recommended by the FDA or AASLD/IDSA.
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of 87%.% The group that received sofosbuvir/velpatasvir
plus ribavirin for 12 weeks achieved the highest SVR12
rate (94%) compared to the groups without ribavirin for
12 weeks (83%) or 24 weeks (86%).

Common findings observed in all of the DAA ther-
apy studies in decompensated cirrhotics are significantly
lower SVRI12 rates in patients with CTP class C com-
pared to patients with CTP class B or A, and a substantial
proportion who achieved SVR12 showing improvement
in their liver function, CTP score (up to 50%), or Model
for End-Stage Liver Disease (MELD) score (up to 80%).
Inactivation or delisting from the liver transplant waitlist
was feasible after successful HCV therapy and, therefore,
HCV treatment is recommended in patients with a
MELD score of less than 16 who are expected to derive
the most benefit. In patients with a MELD score greater
than 16, only few cautiously selected patients may benefit
from HCV treatment and, thus, the treatment can be
deferred until after liver transplantation.?! Positive results
reported in these studies could be a result of a cohort
effect, as HCV treatment is only feasible due to the safe
and well-tolerated DAA agents. In addition, treated
patients may face a MELD purgatory effect and hampered
access or delay in liver transplantation due to biochemical
improvement (MELD score) but no meaningful clinical
improvement.> A minority of treated patients in the
studies did experience serious adverse events and decline
in liver function, which poses an important question of
whether HCV therapy is cost-effective in all decompen-
sated cirrhotics. A recent retrospective study reported
higher rates of recurrent HCC in the immediate period
following HCV eradication with DAA agents due to
presumed immune alteration.”> However, the hypothesis
was critiqued as speculative and erroneous, as data from
3 prospective cohorts did not demonstrate any increased
risk of recurrent HCC in patients treated with DAA
agents.” Low-risk HCC patients with small tumors that
have a higher likelihood of response to curative therapies
may benefit from DAA therapy, whereas high-risk HCC
patients with or without decompensated cirrhosis who
need urgent liver transplantation would benefit from
post-liver transplant HCV treatment. Future prospective
studies would help address the several unanswered ques-
tions in this difficult-to-treat pre-liver transplant cohort.
Among waitlisted patients, achieving SVR12 prior to liver
transplantation prevents HCV recurrence in the allograft
and is associated with favorable outcomes.

Peri-Liver Transplant Setting
Theoretically, a short course of DAA agents in the

peritransplant period should be sufficient to prevent
recurrent HCV in the allograft. The proof of concept
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was demonstrated in a study in which liver transplant
candidates with HCC were treated with sofosbuvir and
ribavirin for up to 48 weeks.?* Undetectability of HCV 28
days prior to liver transplantation proved to be an inde-
pendent predictor of post-liver transplant SVR.** DAA
agents with shorter courses than the approved duration,
combined with polyclonal HCV immunoglobulins, have
also shown neutralization of several HCV variants and
prevention of recurrent HCV infection in the allograft.”
HCYV immunoglobulin is not yet approved, and its appli-
cation in the real world needs to be determined. Fluid
shifts, renal function, and variable pharmacokinetic pat-
terns in the immediate postoperative period would also
impact HCV therapy strategies.

Post-Liver Transplant Setting

Patients with HCV viremia at the time of liver transplan-
tation universally develop recurrent HCV in the allograft,
which results in accelerated fibrosis and negatively
impacts graft and patient outcomes. Almost all DAA
agents are approved for use in liver transplant recipients,
and drug interactions need to be carefully monitored. The
first all-oral therapy in liver transplant recipients was with
sofosbuvir plus ribavirin for 24 weeks, which resulted in
a SVRI2 rate of 70%.% Simeprevir post-liver transplant
has been studied only in phase 2 trials and is contrain-
dicated in patients taking cyclosporine, as it can elevate
drug levels 6-fold.” However, sofosbuvir plus simeprevir
has been evaluated in several HCV genotype 1 studies in
the real-world setting and has demonstrated good efficacy
and tolerability. Pooled SVR12 rates with the combina-
tion therapy were reported to be approximately 88%,
although liver transplant recipients with advanced fibrosis
experienced lower efficacy.?””-?® There is sufficient evidence
that 24 weeks of sofosbuvir plus simeprevir is appropri-
ate in patients with advanced fibrosis; however, given the
paucity of data in the post-liver transplant setting, HCV
guidelines recommend the combination regimen (with or
without ribavirin) as an alternate option for 12 weeks in
patients who take tacrolimus and have restrictions taking
other regimens.”

Ritonavir in the PRO/PROD regimen has poten-
tially significant drug-drug interactions and can elevate
tacrolimus levels 57- to 86-fold and cyclosporine levels
4.3- to 5.8-fold.” Therefore, close monitoring of immu-
nosuppression and graft function is required during and
after completion of PRO/PROD treatment. PROD plus
ribavirin for 24 weeks in 34 HCV genotype 1 liver trans-
plant recipients demonstrated initial efficacy in the phase
2, open-label CORAL-I trial.®® SVR12 rates of 100%
and 97% were reported in HCV genotypes 1b and 1a,
respectively. It should be noted that the study participants
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had mild fibrosis (FO-F2), and the concerns for toxicity in
patients with advanced fibrosis remain as in the pre-liver
transplant setting. The longer duration (24 weeks) and
adverse events of ribavirin also need to be considered when
treating liver transplant recipients with this regimen.”

Sofosbuvir, daclatasvir, and ribavirin for 12 weeks
were administered in liver transplant recipients with
HCV genotypes 1, 3, and 6 in the open-label ALLY-I
study.’® Liver transplant recipients had variable fibrosis
scores as per FibroTest (APHP; marketed in the United
States as FibroSure, LabCorp); 55% had advanced fibrosis
(F3 or F4). The reported SVR12 rates in HCV genotypes
1 and 3 were 95% and 91%, respectively, and there
were no treatment-specific safety signals.'® Few other
reports of daclatasvir plus simeprevir have demonstrated
significantly lower SVR12 rates than daclatasvir plus
sofosbuvir and, therefore, the former combination is not
recommended, especially in patients with advanced liver
disease.” Daclatasvir does not cause clinically significant
alterations of any of the immunosuppressive agents and
has a good safety profile overall.

Sofosbuvir/ledipasvir in the post-liver transplant
setting has more extensive data than any other DAA
combination. SOLAR-1 was a phase 2, randomized,
open-label study that enrolled 229 liver transplant
recipients from the United States.'® Sofosbuvir/ledipas-
vir plus ribavirin was administered for 12 or 24 weeks.
Liver transplant recipients without cirrhosis or com-
pensated cirrhosis achieved SVR12 rates ranging from
96% to 98% regardless of the duration of the therapy.
However, liver transplant recipients with CTP class B
cirrhosis had a SVR12 rate of 85% with 12 weeks of
treatment and 88% with 24 weeks of treatment. Patients
with CTP class C cirrhosis had further reduction in
SVR12 rates (60% in the 12-week arm vs 75% in the
24-week arm). SOLAR-2 had a study design similar
to SOLAR-1, and was conducted in Europe, Canada,
Australia, and New Zealand.” The study enrolled 227
liver transplant recipients who received sofosbuvir/ledi-
pasvir plus ribavirin for 12 or 24 weeks. SVR12 rates
in patients without cirrhosis and compensated cirrhosis
were 93% and 100% in the 12-week arm and 100% and
96% in the 24-week arm, respectively. SVR12 rates with
12-week and 24-week therapy in CTP class B cirrhotics
were 95% and 100%, respectively; however, they were
significantly lower in CTP class C cirrhotics (50% and
80%, respectively). There were 3 deaths unrelated to
HCV therapy in SOLAR-1 and 1 death in SOLAR-2
in the post-liver transplant cohort, most commonly
due to sepsis.”'® The importance of adding ribavirin to
sofosbuvir/ledipasvir is purely empiric, as all patients in
the SOLAR-1 and -2 studies received ribavirin. Several
real-world case series have been published regarding the

use of the regimen with or without ribavirin; however,
the role of ribavirin could not be ascertained.?*3? Inter-
estingly, in the most recent multicenter series, sofosbu-
vir/ledipasvir was also used in an 8-week arm in this
post—liver transplant cohort without ribavirin as per
the criteria in the package insert of the regimen, and a
SVR12 rate of 86% was reported.’® SVR12 rates with
12 or 24 weeks of treatment without ribavirin were 94%
and 95%, respectively, and 97% and 100% with ribavi-
rin, respectively. In the absence of strong evidence, the
addition of ribavirin in the post-liver transplant setting
appears to enhance the SVR12 rate, at least in patients
with advanced liver disease.

Grazoprevir/elbasvir has not been studied in the
post-liver transplant setting and, thus, the regimen is not
recommended.” The combination therapy has significant
drug-drug interactions causing elevation of tacrolimus
levels by 43% or notable elevation of grazoprevir levels
by 15% when used in combination with cyclosporine.
Velpatasvir has a similar profile to ledipasvir, and no
significant drug interactions are expected when used in
combination with tacrolimus or cyclosporine. The sofos-
buvir/velpatasvir combination is commercially available,
but given the lack of data in the post-liver transplant
setting, its use, although feasible, is not yet recom-
mended for this cohort.”

Fibrosing Cholestatic Hepatitis

Fibrosing cholestatic hepatitis (FCH) is a severe form
of HCV recurrence that occurs in approximately 10%
of liver transplant recipients and results in progressive
hepatic dysfunction and graft failure within months
following liver transplantation.’*** FCH has also been
reported due to hepatitis B virus and cytomegalovirus.
Among liver transplant recipients, HCV-related FCH is
typically encountered in HCV genotype 1, HIV/HCV
older

donors/recipients, and it is characterized by the presence

coinfection, intense immunosuppression, and
of a very high viral load and divergent quasispecies.” In
the interferon era, the condition was associated with poor
treatment response and was generally fatal, with high graft
and patient loss. Sofosbuvir plus ribavirin for 24 or 48
weeks in the compassionate use program laid the proof
of concept regarding the efficacy of DAA agents for this
patient population.’® Ten patients who met the definition
of FCH were treated, and 80% achieved SVR12. Two
patients underwent liver retransplantation, and the rest
improved or remained stable without the need for retrans-
plantation. The addition of simeprevir to sofosbuvir in
5 FCH patients resulted in an 80% SVRI12 rate with
24-week therapy.?’ In a study of 23 FCH patients, 15
patients received sofosbuvir plus daclatasvir and 8 patients
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received sofosbuvir plus ribavirin.?® Rapid and dramatic
clinical improvement was noted with 24 weeks of therapy
without the need for liver retransplantation. Interestingly,
although the rapid virologic response rates were low, 96%
of the treated patients achieved SVR12. A total of 11 FCH
patients were treated with sofosbuvir/ledipasvir plus riba-
virin in the SOLAR-1 and -2 trials, and regardless of the
duration of the therapy, all patients achieved SVR12.151¢
Dramatic biochemical improvement was noted after HCV
treatment, and no deaths were reported in this cohort.
A recent real-world, multicenter study also reported a
SVRI2 rate of 100% in 6 FCH patients.” Data from all
these studies show strong evidence that DAA agents are
not only efficacious in treating FCH but also prevent graft
loss, retransplantation, and death.

Summary

HCV treatment is the most cost-effective before a patient
becomes cirrhotic. Interferon-based therapies were con-
sidered risky in compensated cirrhotics and were con-
traindicated in decompensated cirrhotics. DAA agents
have revolutionized the HCV therapeutic field in recent
years, and challenging populations such as decompen-
sated cirrhotics and liver transplant recipients are now
able to undergo successful treatments with minimal risk.
A European study of liver transplant candidates who
underwent DAA therapy reported 33% inactivation and
19% delisting rates from the transplant waiting list at 60
weeks.?! Patients with a baseline MELD score lower than
16 had higher SVR12 rates and reliably higher chances of
becoming delisted than those with higher MELD scores.
The authors have further suggested that the decision
to treat with DAA agents needs to be individualized in
patients with MELD scores between 16 and 20 and that
treatment should possibly be deferred until after liver
transplantation in patients with MELD scores greater
than 20.?! It is becoming evident that HCV treatment is
associated with favorable outcomes even in the decom-
pensated cirrhosis setting, but further research is needed
regarding whether the treatment could reverse the natu-
ral history and avoid the need for liver transplantation.
DAA therapy might rapidly improve biochemical indices
and MELD scores, but manifestations, including ascites,
encephalopathy, and portal hypertensive complications,
take a longer time to resolve. With the evolution of sev-
eral DAA molecules, choosing the right regimen and the
optimal timing of HCV treatment are essential to ensure
the best patient outcomes.

DAA therapy is considerably safe and efficacious
in patients with compensated cirrhosis (CTP class A).
Among the decompensated cirrhotics, it is now evident
that CTP class B cirrhotics have better treatment response
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and fewer adverse events with DAA therapy compared to
CTP class C cirrhotics. NS3/4 protease inhibitor—based
regimens are metabolized in the liver and, therefore, are
not recommended in this setting. Sofosbuvir in combi-
nation with any NS5A analog, daclatasvir, ledipasvir, or
velpatasvir has reportedly good safety and efficacy data.
The addition of ribavirin (low ascending dose protocol)
allows the treatment duration to be truncated to 12 weeks
without a major attrition in SVR12 rates. In the peri-
transplant setting, listed patients who are aviremic for at
least 1 month prior to their liver transplant (while being
treated) could remain aviremic without HCV recurrence
post-liver transplantation. HCV immunoglobulin is
being investigated as an adjunct to DAA therapy in this
setting. HCV treatment in the decompensated cirrhosis
setting has several advantages: (1) HCV cure prior to
liver transplantation could prevent allograft infection
with HCV, and (2) improvement or stabilization of
hepatic function could result in potential delisting and
avoiding the need for liver transplantation. However,
treating HCV in this setting is disadvantageous in certain
scenarios: (1) it may not be cost-effective due to lower
response rates, longer treatment durations, the need to
use ribavirin, and the management of adverse events; (2)
improvement in the MELD score with HCV treatment
can potentially increase the wait time for transplant and
could contribute to waitlist mortality; and (3) patients
could not avail themselves of shorter wait time by receiv-
ing HCV-positive organs, especially in high MELD score
regions. HCV therapy may not be feasible in some sce-
narios such as hepatorenal syndrome or if the glomerular
filtration rate declines to less than 30 mL/min. In the
post-liver transplant setting, treating the patient before
the development of advanced fibrosis in the graft has the
best outcomes. Drug-drug interactions and immunosup-
pression need to be closely monitored in this patient pop-
ulation. Several cost-effective models proposed recently
suggest that HCV treatment in the pre-liver transplant
setting is a better strategy overall, although a personal-
ized approach to each decompensated cirrhotic patient
cannot be undermined.*’ Pangenotypic DAA agents are
expected to get approved in the near future, and com-
petitive pricing is also expected, which would continue
to transform the HCV treatment strategies. Current
data analysis from the National Health and Nutrition
Exam Survey, HealthCore, and United Network for
Organ Sharing demonstrates that HCV as an indication
for liver transplant is decreasing, while nonalcoholic
steatohepatitis and alcoholic liver disease are rising in
proportion.” As more HCV patients achieve cure with
these DAA regimens, the liver transplant trend for HCV
in the future would be expected to mimic the observed
trend for hepatitis B virus in the past decade.
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