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Abstract

AIM: To evaluate the predictors of 10-year survival of
patients with hepatitis C recurrence.

METHODS: Data from 358 patients transplanted
between 1989 and 2010 in two Italian transplant
centers and with evidence of hepatitis C recurrence
were analyzed. A z°, Fisher's exact test and Kruskal
Wallis” test were used for categorical and continuous
variables, respectively. Survival analysis was performed
at 10 years after transplant using the Kaplan-Meier
method, and a log-rank test was used to compare
groups. A P level less than 0.05 was considered
significant for all tests. Multivariate analysis of the
predictive role of different variables on 10-year survival
was performed by a stepwise Cox logistic regression.

RESULTS: The ten-year survival of the entire popu-

April 7,2015 | Volume 21 | Issue 13 |



lation was 61.2%. Five groups of patients were
identified according to the virological response or lack
of a response to antiviral treatment and, among those
who were not treated, according to the clinical status
(mild hepatitis C recurrence, “too sick to be treated”
and patients with comorbidities contraindicating the
treatment). While the 10-year survival of treated
and untreated patients was not different (59.1% vs
64.7%, P = 0.192), patients with a sustained virological
response had a higher 10-year survival rate than both
the “non-responders” (84.7% vs 39.8%, P < 0.0001)
and too sick to be treated (84.7% vs 0%, P < 0.0001).
Sustained virological responders had a survival rate
comparable to patients untreated with mild recurrence
(84.7% vs 89.3%). A sustained virological response
and young donor age were independent predictors of
10-year survival.

CONCLUSION: Sustained virological response signi-
ficantly increased long-term survival. Awaiting the
interferon-free regimen global availability, antiviral
treatment might be questionable in selected subjects
with mild hepatitis C recurrence.

Key words: Hepatitis C; Liver transplantation; Hepatitis
C virus recurrence; Antiviral treatment; Ten-year
survival
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Core tip: The recurrence of hepatitis C virus (HCV)
infection after liver transplantation is still a great clinical
challenge. Currently, the treatment opportunities
are growing with the development of new antivirals;
however, in several countries, their availability will not
be immediate. The decision to start treatment for HCV
recurrence might be difficult in some cases, and the
data on the long-term impact are extremely useful in
this setting. This study reports the results of 10-year
survival analysis on an Italian cohort of liver transplant
cases focusing on the differences in outcomes, not only
between the treated and not-treated subjects but also
in specific subgroups of patients with mild recurrence
and those considered too sick to be treated.
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INTRODUCTION

End stage liver disease (ESLD) due to hepatitis C
virus (HCV) infection is the leading indication for
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liver transplantation (LT) in Europe and in the United
States''l. The lack of an effective prophylaxis makes
the recurrence of the graft virtually universal and
chronic hepatitis is found at liver biopsy in the vast
majority of cases within one year after LT??). Recurrent
liver disease is much more aggressive after a LT with
respect to the pre-LT period, as progression to cirrhosis
at 5 years occurs in 10%-50% of the recipients®™, The
efficacy of antiviral therapy with interferon-oa (IFN-a),
either pegylated (Peg) or not, and ribavirin (RBV)
is lower in comparison to non-transplant patients.
Moreover, significant concerns remain about potential
serious adverse events in the post-LT period, including
the risk of rejection®™®!. Notably, indications for antiviral
therapy have changed over the years. In the past,
when only non-pegylated interferon was available
and the data regarding its efficacy were very limited,
antiviral therapy was started when there was evidence
of disease progression (increasing fibrosis) at repeated
liver biopsies"”’. More recently, after the introduction
of pegylated interferon, antiviral therapy was initiated
at an earlier stage, when active hepatitis was found
at first year liver biopsy"”. Although widely accepted
guidelines for antiviral therapy in a LT setting do not
exist’®, in every day practice, the vast majority of
patients with HCV-recurrence experience at least one
attempt of antiviral therapy. This purposeful approach
is likely to become increasingly adopted by currently
practicing clinicians according to the availability of
shorter and better tolerated antiviral regimens.

By transposing the clinical end points of the
antiviral treatment in the immunocompetent patient,
published studies®®*® have focused their attention on
the identification of predictors of a virological response
in the post-LT phase. However, very interesting
studies”***®! attempted to go deeper into the problem
and to understand whether antiviral treatment could
really change the long-term survival of recipients
with HCV-recurrence. In particular, Bizollon et a/*¥
and Picciotto et al™' reported the positive role of a
sustained virological response (SVR) achievement in
the post-LT period while Veldt et al*® demonstrated
that antiviral treatment itself was able to improve
overall graft survival of treated patients in respect to
the untreated.

In this complex context, direct acting antivirals
(DAAs) represent a new era in HCV infection consi-
dering the excellent virological response rates. Triple
regimens including PegIFN/RBV combined with first
generation NS3/4A protease inhibitors (PIs) boceprevir
(BOC) and telaprevir (TVR) were proposed, with an
increased virological response rate but also with a high
rate of adverse events. The second and third wave
DAAs comprise new NS3/4A PIs, NS5A inhibitors,
and nucleotide and non-nucleotide NS5B polymerase-
inhibitors™*”). Among the latter, studies on the treatment
of HCV recurrence are producing excellent results™®*,
Nevertheless, the broad availability of these potent
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Table 1 Study population characteristics 7 (%)

n 358
Gender (M/F) 281 (78.5)/77 (21.5)
Age at LT (yr, mean * SD) 529
Donor age (yr, mean * SD) 5317
HCV Genotype

1 212 (59.2)

2 48 (13.4)

3 57 (15.9)

4 41 (11.5)
Immunosuppression

Cyclosporine 269 (75.1)

Tacrolimus 83 (23.2)

Other regimens 6(1.7)
Antiviral therapy after LT

Treated 150 (41.9)

Untreated 208 (58.1)

HCV: Hepatitis C virus; LT: Liver transplantation.

antiviral agents will raise important cost issues,
especially, but not only, in developing countries. Thus,
the careful identification of predictive factors of long-
term overall efficacy is currently required.

In this study, we analyzed the clinical records of
transplanted patients with HCV-recurrence followed
up by two major Italian Tertiary Hospitals. The aim of
this study was to evaluate the determinants of 10-year
survival for patients with HCV recurrence and the
differences between treated and untreated patients.

MATERIALS AND METHODS

The study population comprised 358 LT patients with
established HCV-recurrence followed at the Hepatology
Outpatient Clinic of Semeiotica Medica Unit, S. Orsola-
Malpighi Hospital, University of Bologna, Italy and at
the Department of Hepatology and Gastroenterology,
Niguarda Hospital, Milan, Italy.

Patients were transplanted between January 1989
and December 2010, and most (73.5%) were at the
Liver Transplant Centre in Milan. Study population
characteristics are shown in Table 1.

HCV-recurrence after LT was defined in all cases
by the positivity (> 50 IU/mL) of serum HCV-RNA and
histological evidence of hepatitis at liver biopsy. Liver
biopsies were evaluated by experienced pathologists
using Ishak’s scoring system™.,

For patients who underwent antiviral therapy,
treatment consisted of IFN-a (either Peg- or not) in
association with RBV in all cases with an intended
duration of 48 wk of treatment. The type of virological
response to treatment was established as a SVR or
non-response (NR). SVR was defined as undetectable
serum HCV-RNA 24 wk after discontinuation of
treatment. The NR group included all non-SVR patients.

Statistical analysis
All sample data were encoded by a physician trained
in statistics and data were included in a dedicated
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database.

Full descriptive statistical analysis was carried out
on all evaluated parameters. Data are expressed as
the mean = SD or as median and range, where more
appropriate and as indicated. Confidence intervals (CI)
are presented whenever appropriate. The significance
of differences between variables was calculated with
nonparametric tests. A y*/Fisher’s exact test was used
for categorical variables. A Kruskal Wallis’ test was
used for continuous variables.

Survival analysis was performed at 10 years after
LT using the Kaplan-Meier method, and a log-rank test
was used to compare groups. A P level less than 0.05
was considered significant for all tests. Multivariate
analysis of the predictive role of different variables
on 10-year survival was performed by stepwise Cox
logistic regression (variables were entered if P <
0.1 and were removed if P > 0.05). SPSS® software
version 17.0 (MJ Norusis, Chicago, United States) was
used to perform all statistics.

RESULTS

The 10-year cumulative survival of all patients
included in the study was 61.2% (Figure 1A). In the
post-LT period, 150 patients (41.9%) were treated
with antiviral therapy while 208 were not. Treated
and untreated patients had a similar mean age
(52 £ 8 years vs 52 £ 9 years, P = NS) and were
also comparable for gender, donor age and viral
genotype. Regarding the type of immunosuppression,
cyclosporine was administered more frequently among
untreated patients (Table 2).

Sixty-three of 150 treated patients (42%) achieved
a SVR.

NR patients had to reduce more frequently the
dosage of antiviral therapy in comparison to patients
achieving a SVR (72.4% vs 38.1%), neutron/
thrombocytopenia being the main cause of a decrease
in both the NR and SVR groups (74.6% vs 83.3%,
respectively).

In the intention to treat analysis, the 10-year
cumulative survival of treated and untreated patients
was not significantly different (59.1% vs 64.7%, P
= 0.192; Figure 1B). However, when analyzing the
survival functions (Figure 1B), it can be noticed that
curves were somehow irregular, especially those
representing the survival of untreated patients.
This latter curve clearly shows a rapid slope in its
first section because some patients were deceased
quite early after LT. Indeed, we stratified the study
population according to the type of response to
antiviral therapy (SVR vs NR) and, for patients who
were not treated, according to their clinical status.
Thus, we identified 5 different groups of patients:
Group A: patients receiving antiviral therapy who
achieved a SVR (n = 63); Group B: patients receiving
antiviral therapy who were NR (n = 87); Group C:
patients untreated with mild recurrence (n = 73);
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Figure 1 Kaplan-Meyer survival analysis of the entire population (A) and the treated and untreated patients (B).

Table 2 Characteristics of treated and untreated patients 77 (%)

Treated Untreated »?/Mann Whitney-{/

n 150 208
Gender (M/F) 120/30 161/47 P=NS
AgeatLT 528 52+9 P=NS
(yr, mean * SD)
Donor age 53 +17 5317 P=NS
(yr, mean £ SD)
HCV genotype P=NS

1 97 (64.7) 115 (55.3)

2 16 (10.7) 35 (16.8)

3 25 (16.6) 35 (16.8)

4 12 (8.0) 23 (11.1)
Immunosuppression P=0.011

Cyclosporine 102 (68.0) 165 (79.3)

Tacrolimus 46 (30.7) 39 (18.8)

Other regimens 2(1.3) 4(1.9)

HCV: Hepeatitis C virus; NS: Not significant.

Group D: patients too sick to be treated (n = 35);
Group E: patients with clinically relevant comorbidities
that contraindicated antiviral therapy (n = 100).

Patients were considered to have a mild recurrence
(group C) in the case of a mild transaminase increase
(alanine amino transferase < 3x the upper normal
limit) and mild fibrosis (Ishak stage < 3) at the first
post-LT liver biopsy performed within three years after
LT. By definition, these subjects did not show graft
malfunction or early complications after LT.

Patients were included in the too sick to be treated
group when they were not suitable for antiviral
treatment because of graft malfunction and/or early
complications after LT.

Patients achieving a SVR showed the best survival
time (mean 73 £ 35 mo, median 70, range: 13-120
mo), followed by subjects with mild recurrence (mean:
71 = 37 mo, median 64, range: 7-120 mo), patients
who were NR (mean 57 £ 34 mo, median 52, range:
4-120 mo), patients not treated for comorbidities
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Figure 2 Kaplan-Meyer survival analysis by groups. Group A: patients
receiving antiviral therapy who achieved a SVR; Group B: patients receiving
antiviral therapy who were NR; Group C: patients untreated with mild
recurrence; Group D: patients too sick to be treated; Group E: patients with
clinically relevant comorbidities that contraindicated antiviral therapy. SVR:
Sustained virological response; NR: Non-response.

(mean 48 £ 32 mo, median 36, range: 4-120 mo)
and finally, as expected, patients too sick to be treated
(mean 4 = 3 mo, median 2, range: 0-11 mo).

The survival curves of the five groups are reported
in Figure 2. Patients who achieved a SVR (group A)
had a significantly higher 10-year survival than the
NR group (group B; 84.7% vs 39.8%, respectively, P
< 0.0001). Conversely, SVR patients (group A) had
a 10-year survival rate comparable to that observed
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Table 3 Characteristics of patients divided by groups

Group A B C D E //Kruskall Wallis
SVR NR Mild recurrence Too sick Comorbidity
n 63 87 73 85 100
Gender (M/F) 47/16 73/14 63/10 20/15 78/22 P =0.007
Age at LT (yr, mean + SD) 52+8 52+9 53+8 529 51+9 P=NS
Donor age (yr, mean  SD) 49+17 56 15 48 £17 59+15 55+17 P =0.001
HCV genotype P=NS
1 37 60 45 16 44
2 7 6 9 3 13
3 9 13 6 5 14
4 8 5 7 1 10
Immunosuppression 48 55 54 24 83 P=NS
Cyclosporine 14 31 16 10 13
Tacrolimus 1 1 3 1 4
Other regimens
Time between treatment start and LT 20 (1-148) 16 (1-117) P=NS
[mo, median (min-max)]
Treatment Length [mo, median (min-max)] 11 (1-61) 6 (1-63) P=0.010

SVR: Sustained virological response; NR: Non-response; HCV: Hepatitis C virus; NS: Not significant; LT: Liver transplantation.

Table 4 Causes of death

Group A B C D E
SVR NR Mild recurrence Too sick Comorbidity
n 63 87 73 35 100
No. of deaths at 10 yr after LT, 1 (%) 7 (11.1) 35 (40.2) 6(8.2) 35 (100) 20 (20)
Liver related, 1 (%) 2 (28.6) 22 (62.9) 3 (50) 11 (31.4) 10 (50)
HCV recurrence 1 17 2 3 1
HCC 1 4 1 1 8
Primary non function 0 0 0 6 0
Other liver-related 0 1 0 1 1
Non liver-related, n (%) 5(71.4) 13 (37.1) 3 (50) 24 (68.6) 10 (50)
Cardiac 1 0 0 0 0
Renal 0 2 0 0 0
Cancer 0 1 0 B) 6
Infection 0 6 1 10 3
Vascular 0 0 1 0 0
Other comorbidity 4 4 1 11 1

SVR: Sustained virological response; HCC: Hepatocellular carcinoma; NR: Non-response; LT: Liver transplantation.

in untreated patients with mild recurrence (group
C; 84.7% vs 89.3%, respectively, P = 0.639). As
expected, patients with the worst prognosis were
those included in group D (too sick to be treated).

The most relevant clinical features of the five
proposed groups are reported in Table 3.

The groups were comparable for mean age at
the time of LT and HCV-genotype. Patients who
obtained a SVR (group A) and those who were not
treated because of mild recurrence (group C) had a
significantly younger donor age when compared to
patients who were not treated because they were too
sick (group D). In keeping with the available literature
showing that cyclosporine may favor a response to
anti-viral therapy™, our patients achieving a SVR were
more frequently on cyclosporine (76.19%) than those
who did not achieve a SVR (63.21%) although there
was no statistically significant difference. As expected,
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our SVR patients (group A) were treated longer than
patients who were NR (group B).

Going deeper into the analysis of patients with
a mild recurrence (group C), we further identified
a subgroup of 44 patients with mild recurrence and
without any relevant comorbidity. Indeed, the results
in terms of 10-year survival of this subgroup were the
best among the considered groups (95.1%).

Causes of death

Main causes of death are reported in Table 4. Among
the 63 patients who achieved a SVR (group A), 7
(11.1%) died within 10 years after LT, but only 2
(28.6%) died because of a liver-related cause. Among
the 87 NR patients (group B), 35 (40.2%) died within
10 years after LT and, notably, 22 (62.9%) for a liver-
related cause, which was mainly HCV-recurrence
(17/22, 77.3%). Of the 73 patients with a mild
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recurrence (group C), only 6 (8.2%) died within 10
years after LT, but only 3 (50.0%) for liver-related
reasons, with 2 of these 3 (66.7%) dying because of
HCV-recurrence. All 35 patients who were not treated
because they were too sick to be treated (group D)
died within 1 year after LT, with the main causes not
being liver-related (24/35, 68.6%) and but linked to
infections (10/24, 41.7%). Finally, of the 100 patients
with relevant comorbidities (group E), 20 (20%) died
within 10 years after LT, with half dying because of
liver-related causes (10/20, 50%), mainly because of
hepatocellular carcinoma recurrence (8/10, 80%).

Multivariate analysis
All the following variables were tested in a univariate
analysis: gender, HCV genotype (1 and 4 vs others),
type of immunosuppression (cyclosporine vs
tacrolimus), donor age (< 53 years vs = 53 years),
recipient age (< 52 years vs = 52 years), treatment
vs no-treatment and SVR vs NR. The cut-off values
of 53 years and 52 years were chosen as the means
of both donor and recipient ages, respectively. Only
having a SVR and a younger donor age showed a
prognostic value (P < 0.1) in the univariate analysis.

In the multivariate analysis, a SVR and donor age <
53 years were confirmed to be independent predictors
of 10-year survival (OR = 4.05, 95%CI: 1.81-9.05, P
= 0.001 and OR = 3.05, 95%CI: 1.47-6.30, P = 0.001,
respectively).

DISCUSSION

Because LT is agreed to be a life-saving therapy for
end-stage liver disease, HCV has become one of its
leading indications. Re-infection of the graft is virtually
universal and HCV recurrence after LT is a “new
disease” whose clinical, virological and immunological
characteristics are determined by complex, and almost
unknown, interactions between patient, graft and the
virus. However, it is well known that fibrosis progression
is accelerated in HCV recurrence compared with
the pre-LT period and a small proportion of patients
(approximately 5%) show a fast and aggressive
disease after LT™?), In this context, it can be very
complex to decide whether and when it is appropriate
to treat the HCV recurrence.

Berenguer et al”!? compared 89 treated patients
with 75 matched untreated controls and, among the
treated cases, patients who achieved a SVR with
subjects who did not. The authors first demonstrated
that all the main measures of outcome (mortality,
development of cirrhosis and decompensation) were
worse for untreated patients compared to patients
who were treated and for NR compared to SVR.
Our study confirms the findings of Berenguer et
al”! regarding the positive role of SVR. Moreover, it
offers an additional analysis focused on the long-term
outcome of the broad and heterogeneous population of
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untreated patients, which has never been thoroughly
investigated.

Our data indicate that the treatment itself was
not associated with a better long-term outcome. In
fact, we showed that treated and untreated patients
had a comparable 10-year survival rate. However, the
untreated group comprised a very inhomogeneous
population. In particular, the reason for the choice
not to start antiviral therapy could also be related to
conditions different from a mild disease all having
a distinct impact on survival, such as a too severe
hepatic condition, a comorbidity (of varying severity)
or the lack of compliance.

It should be acknowledged that the design of the
study from Berenguer et a/”! was more appropriate
as the results emerged from the comparison with a
population of matched controls. Indeed, we analyzed
a heterogeneous group of untreated patients, which
comprised three different subgroups: (1) patients
with mild HCV recurrence; (2) patients too sick to
be treated; and (3) patients with comorbidities.
Interestingly, untreated patients with mild HCV
recurrence showed a 10-year survival rate that was
comparable to treated patients achieving a SVR (89.3%
vs 84.7%, respectively). Notably, patients included
in the mild recurrence subgroup had no clinically
relevant comorbidities nor graft malfunction and/or
complications after LT. In fact, these conditions a priori
can affect long-term survival.

Our data confirm that a SVR is an independent
predictor of 10-year survival as only two SVR patients
of 63 died of an HCV-related cause in the follow-up
period. Together with achieving a SVR, our study once
again confirms the impact of donor age on the severity
of HCV-recurrence, the response to antiviral therapy
and survival. In fact, it has been largely reported that
older donor age negatively affects the progression of
fibrosis in transplanted patients!®#7,

Regarding the treatment of HCV recurrence, it
is important to consider the oncoming availability
of DAAs. Currently, several reports on first wave
PI treatment in the post-LT period are available.
Recent studies reporting data on the efficacy and
safety of BOC/TVR and PegIFN/RBV™?®**! showed
encouraging efficacy results but also a complex side
effects profile including infections, hematological and
dermatological toxicity, renal failure, diabetes, drug-
drug interactions with immunosuppressants and
severe forms of plasma-cell hepatitis with occasional
fatal outcomes®®**, The data on triple BOC/TVR based
regimens are of great importance considering that
the second/third wave DAA cost issue will continue
to produce controversy for a certain amount of time
in the future. Sofosbuvir, a pan-genotypic inhibitor
of polymerase activity, is reported to have a good
virological outcome and favorable safety profile when
associated with Daclatasvir®™ or PegIFN + RBV!'8934,
and also in the treatment of severe HCV recurrence.
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The main limitation of our study is the retrospective
design. Nonetheless, this approach is a feasible one
to analyze the long-term outcomes of transplanted
patients. The most important issue emerging from
our data is that the antiviral treatment should be
undertaken in patients with moderate-severe disease
because of the high risk of progression to recurrent
cirrhosis, decompensation and death in the time of a
few years®’, Evidence has emerged from our study
and many others that clearly indicate that achievement
of a SVR may avoid this unfortunate course. On
the other hand, our data suggest that patients with
mild HCV recurrence have a very favorable long-
term outcome even if untreated. Interestingly, a
prospective randomized trial conducted in Italy con-
firms, at least partially, the observations emerging
from our retrospective cohort™>!. Notably, it appears
mandatory to have, in the first three years after LT, a
correct histological classification for patients with HCV
recurrence.

Our results can be useful in the complex decision-
making process regarding whether and when to
start antiviral treatment in LT recipients with HCV
recurrence. This is even more important today with
the availability of new DAAs, whose inappropriate use
can dramatically increase costs, adverse event rates,
drug-drug interactions and the risk of a virological
resistance outbreak. Finally, the results from our cohort
reveal that a certain rate of mortality in post-LT HCV
recurrence concerns patients with comorbidities that
are often considered as contraindications to antiviral
treatment. Along with the availability of antiviral agents
with a low-toxicity profile, the limitations related to
the patients’ eligibility for the treatment are expected
to be reassessed. Furthermore, according to recent
compassionate program derived results, the antiviral
treatment will become increasingly applicable in the so
called too sick to be treated population®, However,
in those cases in whom a severe HCV recurrence
is diagnosed, due to the latter’s rapidly progressive
nature, the treatment should be started as soon as
possible.

Thus, more information from predictive analyses
are necessary at this moment because data focused
on the long-term effectiveness of antiviral therapy
would help with a more feasible guidelines conception,
correct clinical approach and rational cost-effectiveness
treatment management in the LT population.

In conclusion, awaiting the consolidation of new
interferon-free regimens, we suggest that, in carefully
selected patients with predictors of long-term favorable
outcomes, antiviral treatment might be delayed. Most
likely, the development of interferon-free regimens will
completely change the approach to HCV in both pre-
and post-LT settings. Nevertheless, studies focusing
on the mechanisms and factors leading to a mild HCV
recurrence will still be extremely useful.
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Background

End stage liver disease due to hepatitis C is a leading indication for liver
transplantation, however, infection recurrence is virtually universal. Accepted
guidelines on the best timing for starting antiviral treatment do not exist.
New direct antivirals represent a new era in hepatitis C virus (HCV) infection
considering both the excellent virological response rates and the problems
related to side effects and costs. In this complex context, the correct
identification of predictive factors of long-term overall efficacy is required.
Research frontiers

It has already been demonstrated that to treat LT patients with hepatitis C
recurrence with antiviral therapy leads to a better survival rate, decreasing
the probability to develop cirrhosis and decompensation. Moreover, among
treated patients, a sustained virological response (SVR) is a strong predictor of
a good outcome. On the other hand, among the positive predictors of survival
in transplanted subjects, young donor age is certainly the most consolidated
predictor. Few data are available on predictors of long-term survival and
outcomes of untreated patients.

Innovations and breakthroughs

This study firstly included a large number of patients evaluated with a ten-year
analysis. In addition, this study did not only consider treated patients but also
analyzed the outcomes of subjects who, for different reasons, did not receive
antiviral therapy.

Applications

The most important conclusion emerging from our results is that antiviral
treatment should be given to patients with moderate or severe recurrence
because of the high risk of progression to recurrent cirrhosis, decompensation
and death in a few years. Authors’ data also showed that patients with mild
recurrence have a good long-term outcome even if untreated. These results
may be helpful in the decision-making process regarding whether and when to
start antiviral therapy.

Terminology

Hepatitis C recurrence after liver transplantation was defined by positivity of
serum HCV-RNA (> 50 IU/mL) and histological evidence of hepatitis at liver
biopsy. A SVR was defined as undetectable serum HCV-RNA 24 wk after
discontinuation of antiviral treatment.

Peer-review

The paper is interesting and has a surprising result. To identify a transplanted
patient group who will fare even better without treatment than those with a
sustained virological response is an important finding and helps to sharpen the
discussion about treatment resources with the advent of efficient but expensive
direct-acting antivirals.
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