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An histological pattern of recurrent hepatitis is observed in
more than 70% of those recipients, and HCV infection,
Hepatitis C virus (HCV)-related cirrhosis is a major together with the presence in the recipient of the allele 4 of
indication for liver transplantation (LT) worldwide [1]. Cytochrome P2D6, have been shown to be the main risk
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factors for liver fibrosis progression in transplanted patients
[2]. Development of cirrhosis can be observed in about
30% of patients transplanted for HCV-related cirrhosis at
5 years from LT. Once cirrhosis is established, up to 42% of
patients develop liver decompensation within 1 year [3-5].

Anti-viral therapy (AT) is based on standard or pegylated
alpha-interferon (PEG-IFN) plus ribavirin (RBV), and it is
performed after LT at the time of histological HCV-hepatitis
recurrence. Sustained viral response (SVR) rates have been
reported to range between 30% and 48% [6-9]. As in non-
LT setting, higher SVR rates in genotype 2/3 than in geno-
type 1/4 patients are reported [9], and vitamin D deficiency
has been recently shown to predict an unfavourable
response to AT [10].

The impact of AT on patients’ survival is still controver-
sial. The likelihood of developing cirrhosis seems to be
reduced in patients achieving SVR and 5-year survival has
been shown to be higher in SVR than in untreated [6] or in
nonresponder (NR) recipients [9,11]. However, a system-
atic review [12] on 12 prospective randomized studies,
including overall 425 patients with mainly genotype-1 (G1)
HCV-hepeatitis, did not report any significant difference in
mortality or re-transplantation rates between patients who
underwent AT and those who did not. The limit of this
study was that the mean patients’ follow-up after the end of
AT was about 6 months; moreover, in none of the consid-
ered studies data on long-term patient or graft survival
were reported.

In this study, we have assessed a large series of patients
from 12 Italian transplant centres with post-LT G1 HCV-
hepatitis recurrence treated with AT, to establish the rate of
response, the predictors of viral response and the impact of
viral response on long-term cumulative survival.

Patients and methods

Three hundred and twenty-six G1-HCV LT-recipients,
transplanted between January 1999 and December 2008 in
12 Italian transplant centres, who underwent AT for Gl
HCV-hepatitis recurrence were included in the analysis.

The main clinical and laboratory patients’ characteristics
are reported in the first column of Table 1. In all patients,
the recurrence of HCV-hepatitis was suspected on the basis
of biochemical findings (raised serum ALT levels with or
without increased cholestasis parameters) and confirmed by
liver biopsy performed no more than 3 months prior to AT
beginning. Histology was evaluated by Ishak scoring system
[13]. None of the patients showed clinical or histological
findings suggestive of cholestatic fibrosing hepatitis. In all
patients, the diagnosis of diabetes was made following the
internationally accepted criteria available since 1997 [14].

In 142 patients, AT was started within 1 year, in 77
between 1 and 2 years and in 107 more than 2 years after
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LT. One-third of patients (33.4%) had failed to respond to
a previous pretransplant AT (‘non-naive’ patients).

A serum HCV-RNA determination was available both
prior to and at the end of AT and 6 months after AT com-
pletion; in 160 patients it was also available at 4 weeks, and
in 276 patients at 12 weeks after the start of AT. Quantita-
tive HCV-RNA using polymerase chain reaction assays
(Amplicor, Roche, Switzerland; version commercially avail-
able at the time of serum assay), were available in 284/326
patients  (87.1%); mean pre-AT  viraemia  was
5.9 & 0.82 x 10° IU/ml (range 0.0001-40 x 10° IU/ml).
In the remaining patients, only a qualitative positive serum
HCV-RNA was available before AT.

Two hundred and forty-five patients (75%) were treated
with recombinant PEG-IEN alpha2a (180 pg s.c. once
weekly) or 2b (1.0 to 1.5 pg/kg body weight s.c. once
weekly) plus RBV, for a scheduled period of 48 weeks. RBV
was administered orally twice daily, at dosages ranging
between 200 and 1200 mg/day, according to patients’
weight, tolerance and creatinine clearance values. Eighty-
one patients, mainly treated before 2003, received standard
IFN alpha2b (3 million units s.c. thrice weekly). RBV or
PEG-IFN dose reduction and granulocyte colony-stimulat-
ing factor (GCSF) or erythropoietin administration were
performed according to the protocol adopted in each
centre. RBV dose was usually reduced at haemoglobin value
<10g/dl by 200400 mg/day, standard or PEG-IFN dose at
neutrophil count <1.0x 10%/1 or platelet count <35x 10°/1;
GCSF was usually started at neutrophil count <0.75x 10°/1
and erythropoietin at haemoglobin value <9 g/dl.

The standard post-LT immunosuppressive regimen con-
sisted of steroids (usually withdrawn within 3-6 months
from LT) and a calcineurin inhibitor (cyclosporine-A or
tacrolimus in 39.8% and 57.7% of the cases respectively).
In 41 patients, mycophenolate (mofetil) had been added
after reduction of cyclosporine-A or tacrolimus because of
the occurrence of side effects.

In absence of detectable HCV-RNA at the end of treat-
ment (EOT) or at treatment withdrawal and 6 months
later, patients were considered SVR; those showing a nega-
tive HCV-RNA at the EOT or at treatment withdrawal but
not maintaining a negative viraemia 6 months later were
considered relapsers (REL). The patients not achieving a
negative HCV-RNA at the EOT were considered NR.

An undetectable HCV-RNA at week 4 after AT beginning
was defined as rapid virological response (RVR), while a
negative HCV-RNA (or at least 2-log;y decline in HCV-
RNA compared with baseline value) at week 12, was
defined as early virological response (EVR).

Anti-viral therapy was discontinued in 145 cases (44.5%).
The main causes of therapy withdrawal were myelotoxic
effects with peripheral cytopenia unresponsive to IFN and/
or RBV reduction and/or administration of erythropoietin
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Table 1. Baseline characteristics of the 326 LT-recipients with G1 HCV-hepatitis enrolled in the study (data in mean + SE; in brackets no. available

data).
Parameter All cases (326) NR (196) REL (46) SVR (84)
Gender 230 M, 96 F (326) 134 M, 62 F(196) 31 M, 15 F (46) 65 M, 19 F (84)

Age at LT (years)
BMI

Interval LT-recurrent
HCV-hepatitis (months)
Pre-LT unsuccessful AT
('non-naive’ patients) (Y/N)
Immunosuppression
Cyclosporin
Tacrolimus
Other
Tolerant
HCV-RNA (x 10° 1U/ml)
ALT (1U/))
Neutrophil count (x 10%/1)
Platelet count (x 10%/1)
Diabetes (Y/N)
Histological grading*

Histological grading
(>4 vs. <4)*
Histological staging*

HCC at LT (Y/N)

Type of AT
Standard IFN/RBV
PEG-IFN/RBV

54.3 4+ 0.45(307)
(median = 56)
25.3 4+ 0.24(321)
(median = 24.4)
7.9 + 0.60 (252)
(median =4.6)
65/130 (195)

(324)

129

187

5

3

5.9 + 0.82 (284)
162.9 + 9.4 (233)

2.6 £0.09(177)
149.0 + 12.9(233)
109/161 (270)

6.1 £ 0.12(267)
(median = 6)

212/55 (267)

2.2 + 0.07 (265)
(median =2)

Stage 1: 90 (34%)

Stage 2: 84 (31.7%)

Stage 3: 52 (19.6%)

Stage 4: 28 (10.6%)

Stage 5: 8 (3.0%)

Stage 6: 3(1.1%)

74/115 (189)

(326)

81

245

53.7 + 0.61(181)
(median = 55)
24.7 4+ 0.25(188)
(median=24.1)
6.9 + 0.69 (157)
(median =3.9)
44/61 (105)

(194)

72

117

3

2

6.7 £ 1.23(170)
173.0 + 13.5(130)
2.5 £ 0.11(105)
155.3 4+ 22.9(134)
70/81 (151)

5.9 + 0.26 (154)
(median = 6)
114/40 (154)

2.2 £0.10(155)
(median=2)
Stage 1: 55 (35.5%
Stage 2: 49 (31.6%
Stage 3: 28 (18.1%
Stage 4: 16 (10.3%
Stage 5: 5(3.2%)
Stage 6: 2 (1.3%)
36/71(107)

(196)

53

143

55.6 4+ 1.07 (44)
(median =57)
26.7 & 0.75(44)
(median = 25.0)
9.9 +2.02(28)
(median=17.3)

8/25 (33)

(46)

20

25

0

1

5.8 + 1.32(39)
126.7 + 19.2 (39)
2.6 £0.27 (32)
143.4 £ 11.0(27)
9/26 (35)

6.4 + 0.45(38)
(median = 6)
35/3 (38)

2.3 £ 0.14 (46)
(median =2)

Stage 1: 10 (21.7%)

Stage 2: 19 (41.3%)

Stage 3: 11 (23.9%)

Stage 4: 5(10.9%)

Stage 5: 1(2.2%)

Stage 6: 0

14/16 (30)

(46)

10

36

54.8 £+ 0.84 (82)
(median =57)
26.1 4+ 0.50(83)
(median = 24.0)
9.4 + 1.29(67)
(median =5.5)

13/44 (57)

(84)

37

45

2

0

4.0 £ 1.19(75)
164.6 + 17.9 (64)

2.8 £ 0.22 (40)
137.2 + 8.6 (52)

25/49 (74)

6.4 £ 0.37 (75)
(median = 6)

63/12 (75)

2.2 £ 0.15(64)
(median = 2)

Stage 1: 25 (39.1%)

Stage 2: 16 (25.0%)

Stage 3: 13(20.3%)

Stage 4: 7 (10.9%)

Stage 5: 2 (3.1%)

Stage 6: 1 (1.6%)

24/28 (52)

(84)

18

66

NR, nonresponders; REL, relapsers; SVR, sustained virological responders; LT, liver transplant; BMI, body mass index; ALT, alanine aminotransferase;

IFN, interferon; RBV, ribavirin.
*According to Ishak et al. [13].

or GCSF (22.1% of cases), patients’ intolerance to treatment
(16.6%), inadequate viral response (12.4%), occurrence of
neuropsychiatric symptoms (9.0%), histologically proven
acute rejection (8.3%), liver function failure or clinical
decompensation (5.5%), autoimmune hepatitis (4.8%),
severe bacterial infection (4.8%) and biliary complications
(3.4%). The remaining (13.1%) causes of treatment with-
drawal were ascribed to less common side effects such as
IFN-related retinopathy, acute renal failure, hypertriglyceri-
daemia, pulmonary embolism, pulmonary hypertension,
acute pancreatitis, peripheral neuropathy, ischaemic cardi-
opathy, cutaneous reaction, hepatic artery thrombosis, hy-
pertriglyceridaemia and patients refusal to complete the
planned AT. In spite of treatment discontinuation, 27 of

© 2012 The Authors

these patients (18.6%) were HCV-RNA negative at the
moment of treatment withdrawal, and 14 of them (9.6%)
maintained the virological response 6 months later, so
achieving a SVR. On the whole, 60.4% of patients received
at least 80% of the scheduled AT.

Statistical analysis

To determine the impact of AT on cumulative survival,
post-LT and post-AT survival rates in SVR, REL and NR
subgroups of patients were calculated by Kaplan—Meier
analysis and compared with log-rank test.

To identify the single variables statistically associated to
the development of a virological response, the differences
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in any of the investigated parameters among SVR, REL and
NR subgroups were first evaluated by univariate variance
analysis (or chi-squared test for nonparametric variables).

To identify the independent prognostic factors and to
establish the statistical ‘weight’ of each clinical parameter in
predicting AT response, all the variables associated (i.e.
P < 0.10) with the response to AT in the previous univar-
iate analysis were then entered in a stepwise multivariate
Cox regression model, excluding those variables unable to
show an independent prognostic value.

For each independent prognostic factor, the statistical
significance (adjusted %, partial F-values and probability
level) and the standardized weight in the multivariate
model were calculated, together with the single coefficients
for the multivariate predicting regression analysis, to assess
the combination of factors providing the best discrimina-
tion between responders (RE) and NR.

Wherever indicated comparison between groups was
made using the chi-squared test, a P-value lower than 0.05
was considered significant.

Results

Among the 326 patients, 196 (60.1%) were NR, while 130
(39.9%) showed a negative HCV-RNA at the end of the AT
period. Eighty one of these 130 responder patients were
SVR, and the remaining 49 were REL. Ten REL patients
underwent a further course of AT during the follow-up,
three of them achieving a SVR. None of the NR was
retreated with a new AT course nor was maintained on
long-term IEN therapy. Therefore, on the whole popula-
tion, 84 patients had SVR, and 46 were REL.

Overall, SVR rate was therefore 25.8%, with no signifi-
cant differences among the different centres or between
high (i.e. >30 LT per year) or low-volume centres. SVR was
more frequently achieved in the patients completing more
than 80% of the scheduled treatment (27.8% vs. 19.6%)
but this difference did not reach statistical significance
(P = 0.15). However, EVR was significantly more frequent
in the patients receiving more than 80% of the scheduled
treatment (40.2% vs. 23.3%; P = 0.017).

The rate of SVR, REL and NR did not differ significantly
when considering the patients included in the study up to
December 2003 (24.0%, 16.6% and 59.4% respectively)
compared with those enrolled after January 2004 (27.6%,
11.2% and 61.2%) (P = 0.316).

Overall, cumulated post-LT survival rates were of 96.6%
at 1 year and 84.1% at 5 years. Figure 1 shows the cumula-
tive survival rates of the investigated patients according to
the response to AT. Overall, long-term cumulated survival
was significantly worse in NR (76.4% at 5 years; relative
mortality, RM 1.52) than in SVR (93.2%, RM 0.35) or REL
(94.9%, RM 0.33) (log-rank chi-square 27.1; d.f.: 2;
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Figure 1 Cumulative post-LT survival rates in SVR (sustained viral
response), REL (relapser) and NR (nonresponder) patients.

P < 0.0001). SVR and REL patients did not show any sig-
nificant difference in long-term cumulative survival.

Similar findings were observed when overall cumulative
survival in the three groups was evaluated starting from the
time of the onset of antiviral therapy. Five-year post-AT
cumulative survival was significantly worse in NR (76.3%;
RM 1.44) compared with SVR (89.3%; RM 0.52) or REL
(97.1%; RM 0.33) (log-rank chi-square 8.9; d.f: 2;
P < 0.02). Median post-AT survival was 88 (range 31-242)
months in SVR group, 90 (range 24-182) months in REL
group and 71 (range 3-219) months in NR group.

The SVR and REL patients did not show any significant
difference either in baseline demographic and virological
characteristics (Table 1), no in long-term cumulative sur-
vival. On the basis of these results, SVR and REL were con-
sidered as a single ‘responder’ group of patients (RE) in
further analysis, to be compared with the NR group only.

Overall median post-LT and post-AT follow-up periods
in our cohort of patients were 84 months (range 3-242), and
72 months (range 1-192), respectively. The median post-LT
follow-up period of SVR and REL patients was not signifi-
cantly different (108 months, range 35-259, vs. 109 months,
range 30-236). The number of patients died was 86 (26.3%).
Of them, 14 were RE, and 72 NR. End-stage liver failure
(mostly because of recurrent HCV-related decompensated
cirrhosis) was the main cause of death, accounting for as
much as 79.1% of the patients died in NR group, and in
21.4% only of the subjects deceased in RE group
(P < 0.0001). The rates of death-causing end-stage liver fail-
ure between SVR subjects (2/84; 2.3%) and REL patients
(1/46; 2.1%) were not significantly different (P = 0.94).

The pretreatment variables showing a statistically
significant association with RE at retrospective univariate
statistical analysis (Table 2) were the recurrence of HCV-
hepatitis more than 1 year after transplant, a pretreatment
HCV-RNA level <1.2 x 10° IU/ml, the absence of ineffec-
tive pre-LT AT (‘naive’ patients), an histological grading

284 Transplant International © 2012 European Society for Organ Transplantation. Published by Blackwell Publishing Ltd 26 (2013) 281-289
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>4 at pretreatment liver biopsy and the absence of
diabetes. As expected, also on-treatment variables (RVR
and EVR) were highly significant predictors of RE to antivi-

To identify the independent prognostic factors and to
establish the statistical ‘weight’ of each clinical parameter in
predicting AT response, all the variables associated (i.e.

ral treatment. P < 0.10) with the response to AT in the previous univar-

Table 2. Differences between RE and NR patients: multivariate statistical analysis (data in mean + SE; in brackets no. available data).

Multivariate analysis

NR group RE group Univariate Partial F statistics  Standardized
Parameter (196 patients) (130 patients) analysis (*)  (P-value) weight Adjusted r?
Donor
Age (years) 49.7 + 1.38(179) 46.1 + 1.65(122) 0.068
Gender (M/F) 93 M 69 F(162) 67 M 44 F(122) 0.691
Body weight (kg) 71.6 £ 0.99 (123) 72.7 £ 1.12(89) 0.483
Body mass index 24.7 4+ 0.25(129) 25.0 + 0.30(91) 0.472
Presence of HBcAb 10.19% (157) 8.43% (83) 0.662
Total graft ischaemia time (min) ~ 445.4 + 10.6 (157) 4749 + 16.4(102)  0.115
Recipient
Pretreatment variables
Age at LT (years) 53.7 +£ 0.61(181) 55.1 4+ 0.66 (126) 0.111
Gender (male) 134 M, 62 F(196) 96 M, 34 F(130) 0.271
Body mass index 24.7 + 0.25(194) 26.3 £ 0.41(127) 0.109
MELD at LT 17.3 £ 0.51(153) 17.1 £ 0.50 (96) 0.738
Pre-LT unsuccessful AT 41.9% (105) 23.3% (90) 0.006 (}) 7.14 (1) (0.008) -0.016 0.113
('non-naive’ patient)
Interval LT-recurrent 6.9 + 0.69 (157) 9.5 + 1.08 (95) 0.037 (})
HCV-hepatitis (months)
Interval LT-recurrent 12.9% (155) 33.7% (95) 0.001 (f) 8.49 (1) (0.004) 0.229 0.076
HCV-hepatitis > 1 year
Genotype (1a/1b) 16/173 7/116 0.322
Creatinine (mg/dl) 1.14 £ 0.08(154) 1.12 £ 0.03 (105) 0.850
ALT (IU/1) 173.0 £ 13.5(130)  150.2 £ 13.1(103)  0.241
HCV-RNA (x 1081U/ml) 6.7 & 1.23(170) 4.6 +0.99(114) 0.215
HCV-RNA > 1.2x10° 1U/ml 62.9% (170) 49.1% (114) 0.002(t) 4.82 (}) (0.029) -0.211 0.013
Histological grading 5.9 £ 0.26 (154) 6.4 + 0.29(113) 0.168
Histological grading > 4 74.0% (154) 86.7% (113) 0.011(1) 8.32 (1) (0.004) 0.120 0.042
Histological staging 2.1 + 0.10(155) 23+ 0.11(110) 0.353
Presence of HBcAb 29.6% (142) 19.8% (91) 0.096
Presence of diabetes 46.6% (151) 31.2% (109) 0.011(1) 5.72 (1) (0.0175) -0.04 0.017
Serum ferritin (mg/ml) 372.3 £ 42.1(84) 291.3 £+ 37.3(60) 0.172
Neutrophil count (x 10%/1) 2.5 £ 0.11(105) 2.7 £0.17 (72) 0.209
Platelet count (x 10%/1) 155.3 4+ 22.9(134) 139.3 £ 6.7 (79) 0.593
Immunosuppressive regimen (194) (130)
Cyclosporine 72 57 0.27
Tacrolimus 117 70
Other 3 2
Immunotolerant 2 1
Type of AT (196) (130) 0.22
Standard IFN/RBV 53 28
PEG-IFN/RBV 143 102
On-treatment variables
RVR 4.6% (87) 20.6% (73) 0.0018 ()
EVR 11.9% (159) 76.9% (117) 0.0001 ()

NR, nonresponders; REL, relapsers; SVR, sustained virological responders; LT, liver transplant; BMI, body mass index; ALT, alanine aminotransferase;
IFN, interferon; RBV, ribavirin; RVR, rapid virological response; EVR, early virological response.

*QOne-way variance analysis (chi-squared test for categorical variables) probability.

Statistically significant.
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iate analysis were then entered in a stepwise multivariate
regression model. The multivariate analysis confirmed that
the variables independently associated to the individual
response to AT at multivariate analysis (Table 2) were the
absence of ineffective pretransplant AT (‘naive’ patients),
the recurrence of HCV-hepatitis more than 1 year after
transplant, a histological grading >4 at pretreatment liver
biopsy, a pretreatment HCV-RNA level <1.2 x 10° IU/ml
and the absence of diabetes.

The multiple regression analysis performed with all the
pretreatment variables independently associated to the
individual response to AT showed a highly significant sta-
tistical value (F = 4.98; d.f. 4 and 121; P < 0.001).

Discussion

To our knowledge, this is the largest study assessing the
effectiveness of combined AT outcome in patients with
G1-HCV, that accounts for more than 85% of the post-LT
recurrent HCV-hepatitis in the available series [15].

The achievement of SVR was observed in 25.8% of our
patients. Other authors reported SVR rates of 12.5-40% in
Gl patients, the highest (40%) in series including a low
number of patients [16, 17].

The observed SVR rate in our patients is consistent with
that (26%) reported in a single-centre Italian study con-
cerning 53 transplanted subjects with recurrent G1 HCV-
hepatitis [18], confirming that only a minority of G1-HCV
patients may achieve SVR after LT.

However, despite a low rate, the achievement of SVR was
associated with a significantly higher patient’s survival
compared with that of NR patients (93.2% vs. 76.4%)
(Fig. 1). This result confirms what reported in other retro-
spective studies including a minority of patients with HCV
recurrence because of other viral genotypes [9, 11]. The
better survival observed in SVR patients might be related to
the improvement of liver necro-inflammation and fibrosis
progression, with the consequent drastic reduction of
cirrhosis development and liver-related mortality [1].

The interesting finding of this study is that a beneficial
effect of the AT on survival was fairly evident not only in
SVR but also in REL patients, who showed a 5-year survival
of 94.9% that did not differ significantly from that of SVR
(Fig. 1). A similar beneficial effect of AT on survival in
both SVR and in REL has been observed by other authors
in smaller series including other HCV genotypes too
[9, 19]. This could imply that the achievement of an EOT
virological response by itself, independently of its mainte-
nance over time, may improve the natural history of
recurrent hepatitis and exert a favourable effect on long-
term survival by decreasing the progression of fibrosis, and
the development of cirrhosis. The reduced number of
deaths because of end-stage liver disease we observed
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among SVR and REL patients compared with NR ones fur-
ther supports this conclusion. Furthermore, it is well-
known that, in the natural history of post-LT HCV-hepati-
tis, severe necro-inflammatory activity at liver histology is
predictive of cirrhosis development [20]. Accordingly,
compared with pre-AT histological findings, the aforemen-
tioned study by Jain ef al. showed a relevant reduction in
hepatic activity index not only in SVR but also in REL on
liver biopsy specimens obtained after the end of AT [19].
In this study, liver biopsies performed at 3 years from AT
completion were available in 15 SVR, 10 REL and 24 NR
patients. With respect to pre-AT values, we arbitrarily
divided grading and staging scores according to Ishak et al.
[13] into ‘unchanged’ (i.e. unmodified score point),
‘improved’ (i.e. score lower than pre-AT) or ‘worsened’ (i.
e. score higher than pre-AT). The occurrence of grading
improvement did not differ significantly between REL (7/
10 pts, 70%) and SVR patients (11/15, 73.3%) (P = 0.337),
while staging improvements were observed in SVR (8/15,
53.3%) but not in REL patients (in whom the score was
unchanged in all cases) (P = 0.004). Both SVR and REL
patients showed significant differences in histology progres-
sion with respect to NR patients, who showed lower rates
of grading improvement (9/24, 37.5%) compared both to
SVR (73.3%, P =0.049) and REL subjects (70.0%,
P = 0.034). Moreover, the staging score in the NR group
was worsened in 15 cases (62.5%), and this rate was signifi-
cantly higher than that found in SVR (2/15, 13.3%,
P =0.0006) or REL (none of the patients, P = 0.001)
patients. These data, although referring to a small subgroup
of our patients only, seem to further support the hypothesis
of a treatment-related decreased necro-inflammatory and
fibrosing activity not only in SVR but also in REL patients.

Predictors of viral response

Pretreatment parameters

As far as the recipient’s virological status is concerned, the
absence of a pre-LT AT (performed in 23.3% of RE and in
41.9% of NR) was a significant predictor of response. We
could therefore confirm that the probability to have a good
response to re-AT of recurrent HCV-hepatitis in recipients
who have already failed to respond to an adequate course
of PEG-IFN plus RBV before LT should be expected to be
low [21].

Furthermore, in agreement with other Authors, we
observed that a lower viral load before AT was associated to
a higher probability of SVR [11, 16, 22]. Accordingly, it
could be reasonable to adopt a pre-AT schedule with drugs
able to decrease HCV viral load in LT-recipients with high
HCV baseline viraemia. Recently, a 10-day pre-AT with
intravenous silibinin has been shown to significantly
decrease viral load before a course of PEG-IEN plus RBV
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therapy in four previously nonresponders transplanted
patients with recurrent HCV-hepatitis [23]. Another prom-
ising approach could be a pre-AT period with RBV alone.
In a recent pilot study, performed in 13 LT-recipients with
recurrent HCV-hepatitis, a 8-week RBV priming period
before combination therapy provided a significant decrease
in median HCV-RNA level, and a decline of 0.5 logo
HCV-RNA during pre-AT predicted the achievement of
RVR [24].

In this study, RE showed a higher grading of necro-
inflammatory activity. Both a high degree of necro-inflam-
mation [9], and a baseline activity score higher than 5 [25]
have been reported as significant predictors of SVR
achievement. On the contrary, liver fibrosis staging was not
a significant predictor of response. Consistently with our
results, low baseline fibrosis was found to be associated
with the achievement of SVR only in two of 10 studies
investigating baseline fibrosis stage as a potential predictive
factor and in none of these studies this variable resulted sig-
nificant at the multivariate analysis [15]. However, it must
be pointed out that, in the nontransplant setting, cirrhotic
patients with HCV-related disease show a low likelihood of
responding to AT [26], and that our series included only a
few patients with histologically proven cirrhosis (4.1% of
the cases).

RE patients showed a delayed occurrence of post-LT
recurrent hepatitis compared with NR, suggesting that an
earlier viral relapse might be more severe and more difficult
to treat than a later one. Our results support the conclusion
of Oton et al., showing that the recurrence of HCV-hepatitis
later than 2—4 years after LT is a significant predictive factor
of SVR [16].

Finally, this is the first study reporting the presence of
type-2 diabetes as a significant risk factor for nonresponse
in LT-patients undergoing AT. The risk of developing
diabetes mellitus has been shown to be increased in patients
with chronic HCV infection compared with control indi-
viduals or patients with hepatitis B virus [27]; in addition,
chronic HCV infection has been associated with insulin
resistance [28], and insulin resistance has been identified as
a risk factor for fibrosis severity in chronic HCV-hepatitis
[29]. In LT setting, approximately half of HCV-positive
recipients develop post-transplant diabetes mellitus, which
is associated with poorer graft and patient survival
outcomes [30]. In nontransplanted patients with HCV-
hepatitis, insulin resistance and diabetes mellitus are pre-
dictors of inadequate response to antiviral treatment [31].
In a recent paper performed in a large cohort of patients
with chronic HCV-hepatitis submitted to antiviral therapy,
impaired fasting glucose and/or diabetes mellitus were
associated with lower SVR rate [32]. Another study assessed
the association of diabetes with the severity of hepatic stea-
tosis/fibrosis, and with the response to HCV AT; in com-

© 2012 The Authors

HCV treatment after liver transplant and patients’ survival

parison with nondiabetics, diabetic patients were more
likely to have liver steatosis and advanced fibrosis, and
achieved SVR in a significantly lower proportion of cases
(23% vs. 46%) [33]. This study seems to confirm that dia-
betes mellitus adversely affects response to AT also in LT-
recipients with recurrent HCV-hepatitis.

On-treatment parameters

A sustained response to AT was detected in 78.9% of
patients achieving RVR, and in only 41.1% of cases without
RVR, with a RVR rate of only 4.6% in NR. RVR has been
already shown to be a predictive factor of SVR in LT-
recipients [16, 34]; its achievement allows to shorten the AT
duration to 24 weeks in non-LT G1 patients with HCV-RNA
serum level lower than 0.4-0.8 MIU/ml [26]. The intriguing
possibility to shorten the AT also in Gl LT-patients with
recurrent hepatitis and low pre-AT viraemia who achieve a
RVR should be investigated in future studies.

The achievement of EVR represented the most reliable
predictor of AT response, because SVR was observed in
82.6% of patients achieving EVR, and in 16.2% of those
without EVR, with an EVR rate of 11.9% only in NR
subjects. Similar to the non-LT setting, several studies
highlighted that an undetectable HCV-RNA or a drop of
HCV-RNA more than 2 log;, at week 12 represent the most
important tools to predict successful AT outcome in LT-
recipients [6-9, 16, 17, 35-38]. This study confirms these
data suggesting that in all patients achieving an EVR, all
efforts should be made to complete the scheduled therapy
and to avoid AT withdrawal because of side effects. How-
ever, in some patients without an EVR but showing
histological findings of cholestatic hepatitis and biochemi-
cal response (e.g. persistently normal ALT serum level) a
benefit might be derived from treatment continuation to
delay the progression of necroinflammation. Furthermore,
maintenance therapy with low dose-dose PEG-IEN in
patients who do not achieve SVR but normalize the trans-
aminases during the treatment could provide a histological
benefit and limit hepatic deterioration over time [15]. This
approach has been shown to be ineffective in the immuno-
competent population [39], but its value should be
reassessed in the different immunological context of LT.

This study presents some limits. First of all, AT drop-out
rules and immunosuppressive regimens were not fully stan-
dardized, being adopted in each centre on a patient by
patient basis. Second, the histological evaluation of liver
biopsies and the HCV-RNA assays were not centralized.
Third, we could not provide data about the interleukin 28B
genotype of both the recipient and donor liver which has
been recently shown to be predictive of SVR achievement,
being significantly higher for CC compared with CT/TT
genotypes [40, 41]. Finally, this is a retrospective survey with
all its inherent limits and some unavoidable selection biases.
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In conclusion, we were able to confirm that G1 patients
with post-LT recurrent hepatitis submitted to combined
treatment with IFN and RBV achieve a SVR only in a
minority of cases, and that SVR is associated with a benefi-
cial effect on cumulative survival of treated patients. In non-
transplanted G1 patients the introduction of protease
inhibitor-based regimens has increased substantially the rate
of SVR achievement but no robust data are still available
about both safety and efficacy of triple therapy in trans-
planted HCV patients. In addition, this study demonstrates
an AT-related positive impact on survival also in REL
patients. A number of pre-AT factors related to patients’
virological status (no AT before LT, low viral load, late hep-
atitis recurrence), liver histology (high necro-inflammatory
grading) and metabolic competence (absence of diabetes),
were associated to the achievement of virological response.
Finally, we could confirm that AT may be reasonably with-
drawn in G1 LT-patients who do not achieve EVR, which is
a very reliable predictor of virological response.
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