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Abstract
AIM: To evaluate the effect of long-term treatment with 
leukocyte natural α-interferon (ln-α-IFN) plus ribavirin 
(RBV). 

METHODS: Forty-six patients with hepatitis C virus 

(HCV) recurrence received 3 MU three times a week of 
ln-α-IFN plus RBV for 1 mo; then, patients with good 
tolerability (n  = 30) were switched to daily IFN adminis-
tration, while the remaining were treated with the same 
schedule. Patients have been treated for 12 mo after viral 
clearance while non-responders (NR) entered in the long-
term treatment group. Liver biopsies were planned at 
baseline, 1 year after sustained virological response 
(SVR) and at 36 mo after start of therapy in NR. Med-
Calc software package was used for statistical analysis.

RESULTS: About 16.7% of genotype 1-4 and 70% 
of genotype 2-3 patients achieved SVR. Nine patients 
withdrew therapy because of non-tolerance or non-
compliance. A significant improvement in serum bio-
chemistry and histological activity was observed in all SVR 
patients and long-term treated; 100% of patients with SVR 
achieved a histological response (fibrosis stabilization or 
improvement) with a significant reduction in mean stag-
ing value (from 2.1 to 1.0; P = 0.0031); histological re-
sponse was observed in 84% of long-term treated patients 
compared to 57% of drop-out. Six patients died during 
the entire study period (follow-up 40.6 ± 7.7 mo); of 
them, 5 presented with severe HCV recurrence on en-
rollment. Diabetes (OR = 0.38, 95%CI: 0.08-0.59, P = 
0.01), leukopenia (OR = 0.54, 95%CI: 0.03-0.57, P = 
0.03) and severe HCV recurrence (OR = 0.51, 95%CI: 
0.25-0.69, P = 0.0003) were variables associated to 
survival. Long-term treatment was well tolerated; no pa-
tients developed rejection or autoimmune disease. 

CONCLUSION: Long-term treatment improves histol-
ogy in SVR patients and slows disease progression also 
in NR, leading to a reduction in liver decompensation, 
graft failure and liver-related death.

© 2013 Baishideng. All rights reserved.
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Core tip: Recurrent hepatitis C virus hepatitis is associ-
ated with a significant increase in morbidity and mor-
tality of transplanted patients; biochemical and necro-
inflammatory improves in transplanted patients who 
achieved a virological response after a course of anti-
viral treatment. Although the relative small sample size 
of our study, we demonstrated the efficacy of long-
term antiviral treatment on disease progression de-
spite the virological response, without significant side 
effects.
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INTRODUCTION
Hepatitis C virus (HCV) -related end-stage liver disease 
is the main indication for liver transplantation (LT) in 
Western countries[1]. However, graft re-infection is al-
most universal, leading to accelerated, severe liver dis-
ease with a 30% rate of  graft cirrhosis after 5 years[2,3]. 
Antiviral treatment is indicated for all patients with evi-
dence of  recurrent HCV hepatitis[4]; patients with signs 
of  severe HCV recurrence, such as fibrosing cholestatic 
hepatitis (FCH), must be treated because of  the ag-
gressive disease course. The combination of  interferon 
(IFN)-α (both standard and pegylated) plus ribavirin 
(RBV) is the treatment of  choice; however, in the trans-
plant setting, antiviral therapy is less effective. Indeed, 
IFN plus RBV combination therapy leads to a sustained 
virological response (SVR) rate of  17%-30%[5,6]. PEG-
IFN plus RBV treatment has an SVR rate of  approxi-
mately 30%[7-9], while in immunocompetent patients, the 
SVR rate ranges from 40%-82% according to the viral 
genotype[10]. The decreased efficacy of  antiviral treat-
ment in post-transplant patients may be explained by the 
low tolerability and the high rate of  dose reduction and 
therapy discontinuation due to adverse events[5]. As pre-
viously reported, PEG-IFN-based treatment appears to 
be associated with more hematological and autoimmune 
adverse events than natural IFN-based therapy[11-13].

Previous studies[14,15] have reported that daily IFN 
administration leads to good virological and histologi-
cal outcomes with an acceptable tolerability profile; we 
hypothesized that daily IFN administration could induce 
an higher, stable serum IFN concentration, similar to 
PEG-IFN therapy.

To the best of  our knowledge, patients with a SVR 

to antiviral treatment have improved biochemical and 
necro-inflammatory activity, while the effect of  antiviral 
treatment on disease progression in non-responders is 
still controversial[16]. Kornberg et al[17] first described the 
effect of  long-term IFN and ribavirin treatment in trans-
plant patients; the authors reported that antiviral mainte-
nance treatment could prevent disease progression, lead-
ing to improved long-term survival. Walter et al[18] in their 
retrospective analysis, confirmed the previous results and 
reported that even in non-responders, long-term antiviral 
treatment significantly slowed the progression of  fibrosis. 

Our study aimed to evaluate the virological and his-
tological effects of  long-term leukocyte natural α IFN 
(ln-α-IFN) plus RBV treatment in patients with recur-
rent HCV hepatitis.

MATERIALS AND METHODS
Patients 
From January 2003 to January 2008, 46 patients with 
recurrent HCV after liver transplantation were prospec-
tively enrolled in our study. The diagnosis of  recurrent 
hepatitis C was made using a combination of  biochemi-
cal [increase in serum alanine aminotransferase (ALT) 
and aspartate aminotransferase (AST) of  at least 2x 
the ULN], virological (positive serum HCV-RNA) and 
histological findings. Patients with evidence of  decom-
pensated liver disease, histological evidence of  rejection 
or drug-related injury, HBsAg positivity, HIV positivity, 
moderate to severe anemia (Hb < 10 g/dL), leukopenia 
(WBC < 1500/μL), thrombocytopenia (platelet count 
< 50000), impaired renal function (creatinine clearance 
< 50 mL/min), significant history of  cardiovascular and 
psychiatric diseases or ongoing alcohol abuse were ex-
cluded. 

Treatments
After the diagnosis of  recurrent hepatitis C, all of  the pa-
tients received a standard dose of  leuckocyte natural α-IFN 
(Alfaferone, Alfawasserman, Bologna, Italy), 3 MU three 
times a week (tiw) and ribavirin. After one month of  
treatment, patients with good tolerance received an in-
creased ln-α-IFN dose of  3 MU daily (Group A), while 
patients with poor tolerance to the antiviral treatment 
were maintained on tiw dosing (Group B). Tolerance to 
antiviral treatment was evaluated based on hematological 
side effects and patient compliance.

Patients who achieved undetectable HCV-RNA lev-
els continued treatment for 12 mo after viral clearance. 
Non-responders and relapsers entered the long-term 
treatment group and were treated with ln-α-IFN plus 
RBV. The S. Orsola-Malpighi internal review board per-
formed a case-by case evaluation for the use of  off-label, 
daily IFN treatment and long-term antiviral therapy. The 
patients gave informed consent.

Standard immunosuppressive treatment was pre-
scribed to all of  the patients at the S. Orsola-Malpighi 
Hospital; 7 patients received a cyclosporine-based regi-
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Table 1  Patients’ baseline characteristics (mean ± SE)

men (CyA), while 39 received a tacrolimus-based one 
(FK).

Patients who presented with anemia or neutropenia 
received the scheduled IFN and RBV doses; then, erythro-
poietin was prescribed when the hemoglobin level fell below 
10 g/dL, while granulocyte-colony stimulating factor was 
administered when the neutrophil count was < 700 mmc. 
When the anemia or neutropenia did not improve with 
growth factors, the IFN or RBV dose was reduced.

Biochemistry and virological assessment
Quantitative and qualitative HCV-RNA (Versant HCV-
RNA 3.0 bDNA, and Versant TMA; Bayer Diagnostics) 
were measured before starting treatment, after 1 mo and 
every 3 mo for the first year; then, serum HCV-RNA 
was checked every 6 mo. Routine blood tests (blood cell 
counts and liver and renal function tests) were performed 
at baseline and weekly for the first 4 wk and then monthly.

Liver biopsy
A liver biopsy was performed for all of  the patients be-
fore enrollment. For patients who achieved a virological 
response, a liver biopsy was repeated 1 year after the end 
of  treatment; the non-responders and relapsers had a 
repeat liver biopsy after 30 mo of  treatment. The histo-
logical staging and grading of  chronic, recurrent HCV 
were evaluated according to the Knodell score[19]. The 
diagnosis and grading of  liver allograft rejection were 
made according to the Banff  international consensus[20]. 

HCV immunohistochemistry
Five-micron-thick sections of  liver tissue were obtained 
and stored at -80 ℃. HCV immunohistochemistry (IHC) 
was performed as previously described[21-23]. Reaction 
positivity was graded according to the percentage of  
positive cells divided by the total number of  hepatocytes 
(at least 200 cells/high magnification field)[21-23].

Definition
A rapid virological response was defined as HCV-RNA 

decrease of  at least 2 log UI/mL or an undetectable 
level after 1 mo of  treatment. A SVR was defined as a 
persistently undetectable serum HCV-RNA 6 mo after 
the end of  treatment. The presence of  fibrosing chole-
static hepatitis (FCH) or F4 fibrosis on enrollment was 
considered to be severe, recurrent HCV. A histological 
response was defined as an improvement or stabilization 
of  liver fibrosis.

Statistical analysis
The data are expressed as the mean ± SE. Group com-
parisons were calculated using the χ 2 test, the Mann-
Whitney test, the Wilcoxon test, t tests (both indepen-
dent sample t-test and paired t-test), and an ANOVA 
when appropriate. Clinical events (SVR, and death) were 
analyzed using Kaplan Meier curves. Logistic regression 
was used to detect variables that were independently 
related to the clinical events. Statistical analysis was per-
formed using the MedCalc package v.11.5 for Windows.

RESULTS
Patient characteristics
Forty-six patients (30 males, 57.9 ± 1.28 years old) with 
post-transplant HCV recurrence were prospectively en-
rolled; the patients’ baseline characteristics are described 
in Table 1. Eleven patients presented with severe liver dis-
ease; 3 patients had FHC, and 8 patients had F4 fibrosis. 
Thirty-five patients presented with chronic HCV hepatitis 
with F1-3 fibrosis. Thirty-six patients had HCV genotype 
1 or 4, while 10 patients had HCV genotype 2 or 3.

Treatment
The delay between LT and the initiation of  treatment 
was 26.3 ± 5.1 mo. All of  the patients (n = 46) received 
tiw IFN plus RBV treatment for the first month; then, 
30 patients received 3 MU IFN daily plus RBV (Group 
A), while 16 continued tiw IFN + RBV treatment (Group 
B). The mean ribavirin dose during the treatment period 
was 8.4 ± 0.7 mg/kg per day; there was no difference in 
the RBV dose between Groups A and B.

Virological response
Among the entire population, seventeen patients (37%) 
achieved undetectable HCV-RNA levels during therapy 
and continued IFN+RBV treatment for 12 mo after viral 
clearance (mean 20.7 ± 2.5 mo); 4 of  them relapsed after 
discontinuing treatment and were included in the long-
term treatment group. Thirteen patients achieved an 
SVR: 8 of  30 patients (26.7%) in Group A and 5 of  16 
(31.2%) in Group B. No difference between the groups 
was observed (P > 0.05). 

The SVR rate was significantly higher for those with 
HCV genotype 2 or 3 than genotype 1 or 4 (70.0% vs 
16.7%, respectively P = 0.0007); the overall SVR rate 
was 28.3%. Nine patients were rapid virological respond-
ers; among them, 7 had HCV genotype 2 or 3, and 2 
had genotype 1 or 4. The variables from the univariate 
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Characteristic Patients (n  = 46)

Sex (M/F)                   30/16
Age (yr)   57.9 ± 1.28
Time from OLT (mo) 26.3 ± 5.1
ALT (IU/L) 152.3 ± 17.8
AST (IU/L) 105.9 ± 11.5
Gamma-GT (IU/L) 188.7 ± 39.3
Alkaline phosphatases (IU/L) 364.7 ± 39.9
Bilirubin (mg/L)     1.7 ± 0.37
Viral load (log10)   6.25 ± 0.09
Genotypes 1/4 vs 2/3                 36/10
F1/F2/F3/F4                 13/16/9/8
Fibrosing cholestatic hepatitis                   3
Cyclosporine A vs tacrolimus                   7/39

ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; Gam-
ma-GT: Gamma-glutamyl transpeptidase; M/F: Male/female.
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Table 2  Variables associated with sustained virological re-
sponse according to univariate analysis 

analysis associated with an SVR are shown in Table 2; 
in the multivariate analysis, a rapid virological response 
(OR = 99.6, 95%CI: 3.1-3190.0, P = 0.0093), a cyclospo-
rine-based immunosuppressive regimen (OR = 685.4, 
95%CI: 1.5-314392.9, P = 0.036) and the presence of  
severe, recurrent HCV (OR = 0.91 95%CI: 0.82-0.99, 
P = 0.04) were independently associated with a SVR. 
Eight patients withdrew therapy after 15.2 ± 2.0 mo, one 
because of  moderate-severe anemia and seven because 
of  non-compliance to therapy. Finally, 25 HCV-RNA-
positive patients (21 non-responders and 4 relapsers) 
entered the long-term treatment group and were treated 
for a mean of  32.4 ± 2.8 mo.

Biochemical response
A significant improvement in ALT was observed in the 

13 patients who achieved an SVR (186.1 ± 40.4 IU/L 
before enrollment vs 21.4 ± 2.2 IU/L after treatment, 
P = 0.0028) and in the 25 long-term treatment patients 
(154.0 ± 26.6-37.2 ± 4.7 U/L, P = 0.0003). Also, those 
patients who discontinued therapy (n = 8) showed a 
biochemical improvement (ALT 169.5 ± 42.7-58.1 ± 3.6 
U/L, P = 0.0389). At the end of  follow-up, the patients 
who achieved an SVR had a significantly lower ALT than 
the other patients (P < 0.05). We also observed that the 
ALT levels were lower in long-term treatment patients 
compared to the patients who had to stop treatment (P 
< 0.05).

Histological response
Among the entire population, 35 patients (9 sustained 
virological responders, 19 long-term treatment patients 
and 7 who stopped treatment) underwent a second 
liver biopsy after 30.3 ± 2.7 mo; seven patients refused 
the paired biopsy, while four died before the scheduled 
follow-up. The mean grade and stage are shown in Table 
3. The post-treatment grade was significantly lower for 
the patients who achieved a SVR and received long-term 
treatment (P = 0.0039 and 0.0001, respectively), while 
the grade was unchanged for the patients who discontin-
ued therapy.

Liver fibrosis improved (at least 1 stage) in ten of  
the 35 (28.6%) patients, remained stable in 19 patients 
(54.3%) and worsened in six patients (17.1%). The his-
tological response in the three groups (responders, long-
term treatment and discontinued treatment) is shown 
in Figures 1 and 2. Liver fibrosis remained stable or im-
proved (histological response) in all of  the patients who 
achieved a SVR (9 of  9, 100%); in this group, the mean 
post-treatment fibrosis appeared to be significantly lower 
(P = 0.0031). Interestingly, in the non-sustained viro-
logical responders, the histological response was higher 
in long-term treatment patients (16 of  19) than in the 
patients who stopped treatment (4 of  7) (84% vs 57%, P 
> 0.05). In the long-term treatment patients, the mean 
post-treatment fibrosis values were unchanged (2.7 ± 0.3 
vs 2.5 ± 0.3).

Liver immunohistochemistry
HCV IHC (Figure 3) was performed for all of  the liver 
biopsy (46/46) and paired liver biopsy samples (35/35). 
The median number of  immunoreactive hepatocytes 
before treatment was 50% (95%CI: 38.9-60.0), and there 
was no significant difference among the responders, 
long-term treatment patients and patients who stopped 
treatment (median 60.0%, from 35.3% to 70.0%; median 
45.0%, from 17.6% to 68.3%; median 40.0%, from 4.4% 
to 80.0%, respectively; P > 0.05).

After treatment, all of  the patients who achieved a 
SVR (9 of  9) had no (0%) immunoreactive hepatocytes 
in the liver samples (P = 0.0002). Interestingly, the non-
responders who received long-term treatment had a 
significant reduction (P = 0.001) in immunoreactive he-
patocytes (before treatment: median 45%, from 17.6% 
to 68.3%; after treatment: median 0.0%, from 0.0% to 
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Variable r 95%CI P -value

BMI > 25 kg/m2 0.30 0.01455-0.5458    0.0400
Genotypes 2-3 vs 1-4 0.37 0.09103-0.5974    0.0100
RVR 0.54   0.2992-0.7194 0.0001
HCV-RNA clearance during treatment 0.82   0.6948-0.8967 0.0001
CyA vs FK immunosuppression 0.41 0.09597-0.6519    0.0120

RVR: Rapid virological response; HCV: Hepatitis C virus; CyA: Cyclospo-
rine; FK: Tacrolimus; BMI: Body mass index.

Figure 1  Histological response. Histological response of patients with sus-
tained virological response, long-term treated and drop-out. SVR: Sustained 
virological response. 
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Table 3  Histological response after treatment (mean ± SE)

Grading Staging

Before After P -value Before After P -value
Sustained 
virological 
response (n = 9)

7.2 ± 0.8 2.6 ± 0.6 0.0039 2.1 ± 0.3 1.0 ± 0.1 0.0031

Long-term treated
(n = 19)

7.9 ± 0.7 4.7 ± 0.6 0.0001 2.7 ± 0.3 2.5 ± 0.3  0.0001

Drop out (n = 7) 7.4 ± 1.1 6.0 ± 0.8 NS 2.6 ± 0.6 3.0 ± 0.6 NS

NS: Not significant.
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14.1%). No significant difference was observed before 
and after treatment in the patients who stopped treat-
ment (before: median 40.0%, from 4.4% to 80.0%; after: 
median 20.0%, from 10.0% to 33.1%; P > 0.05).

Tolerability
Treatment was generally well tolerated; 29 (63%) pa-
tients, during combination therapy, required growth fac-
tors with 28 (61%) patients receiving erythropoietin for 
anemia and thirteen (28%) receiving G-CSF for neutro-
penia. Despite the use of  grow factors, one patient with-
drew from treatment due to moderate-severe anemia (no 
need for blood transfusion or hospitalization). No patient 
developed autoimmune disease or graft rejection.

Survival
Six patients died during the study period (follow-up 
40.6 ± 7.7 mo). Two patients with a severe HCV recur-
rence (FCH), one who was a non-responder and another 
who stopped therapy, died because of  a severe infec-
tion (encephalitis and cholangitis). Two patients (basal 
fibrosis F4), who were non-responders (1 long-term 
treatment and 1 who stopped treatment), died from liver 
decompensation. One patient with FCH on enrollment 
received long-term treatment for 40 mo and died 44 mo 
after enrollment due to liver decompensation. One pa-
tient with a mild HCV recurrence died due to a myocar-
dial infarction.

The presence of  diabetes (OR = 0.38, 95%CI: 0.08-0.59; 
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Figure 2  Liver histology. Liver histology before and after treatment in sustained virological response and Long-term treated patients: liver histology from a patient 
before treatment (A, B) and liver histology of the same patient (non responder) after long-term treatment (C, D). A, C: Hematoxylin and eosin (HE), × 10; B, D: HE, × 
20. 

Figure 3  Hepatitis C virus immunohistochemistry. Lobular areas from serial biopsies of the same patient, showing the cytoplasmic positivity of hepatocyte for hepa-
titis C virus antigens before (A) and after treatment (B). Immunohistochemistry, × 20. 
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P = 0.01), leukopenia (OR = 0.54, 95%CI: 0.03-0.57; P 
= 0.03) or severe HCV recurrence (OR = 0.51, 95%CI: 
0.25-0.69; P = 0.0003) were associated with survival; in a 
multivariate analysis, the presence of  a severe HCV recur-
rence (OR = 29.6, 95%CI: 2.4-371.2; P = 0.0086) was the 
only variable to be independently associated with death. 
Kaplan-Maier analysis (curve shown in Figure 4) demon-
strated an increased risk of  death (P = 0.0096) for patients 
with a severe, recurrent HCV compared to patients with 
a mild recurrence. No difference between the survival of  
patients undergoing long-term treatment and those who 
discontinued treatment was observed.

DISCUSSION
Recurrent HCV hepatitis is associated with a significant 
increase in the morbidity and mortality of  transplanted 
patients due to the early development of  graft cirrhosis. 
In the post-transplant setting, the goals of  antiviral treat-
ment are to induce viral eradication and to slow disease 
progression. 

Previous studies[5,24-27] have reported biochemical 
and necro-inflammatory improvement in transplanted 
patients who achieved a virological response after a 
course of  antiviral treatment; however, the response rate 
is still unsatisfactory (17%-30% with IFN plus RBV; 
18%-45% with PEG-IFN plus RBV)[5-9]. Among the 
non-responders, a significant number of  patients will 
develop of  graft cirrhosis and liver-related death in a 
few years[2,3]. To slow disease progression, the efficacy of  
antiviral maintenance therapy was evaluated in two stud-
ies[17,18], which showed preliminary evidence of  benefit. 
Our study aimed to evaluate the efficacy of  long-term 
treatment with ln-α-IFN plus ribavirin. 

We reported an overall SVR rate of  28.3%; our re-
sponse rate was similar to those observed with IFN-
based and PEG-IFN-based regimens[5-9]. We did not 
observe any different virological outcomes between 
patients receiving daily and tiw IFN; this result could be 
due to variation in the HCV genotype distribution. Six 
patients of  16 (37.5%) in the Group B had a favorable 

genotype (2 or 3).
The role of  cyclosporine in patients with HCV recur-

rence is still controversial. Our previous experience has 
demonstrated that the type of  immunosuppression during 
antiviral treatment may predict the SVR[28], but a meta-
analysis failed to demonstrate a significant difference in 
clinical outcome (graft survival and mortality)[29]. Our 
results showed that a cyclosporine-based immunosuppres-
sive regimen correlated with an increased SVR rate, al-
though there was a small number of  CyA-treated patients.

The potential efficacy of  pegylated IFN-based antivi-
ral treatments in the transplant setting is limited by poor 
tolerability and a high rate of  adverse events (hematologi-
cal, autoimmune and rejection) leading to dose reduction 
and/or therapy discontinuation. Moreover, in our center, 
we previously experienced several (9 of  44 patients) de 
novo cases of  autoimmune hepatitis during PEG-IFN plus 
ribavirin treatment[12]; therefore, in this study, to reduce 
adverse events and increase patient tolerability, we used a 
natural IFN-based regimen. As expected, we observed a 
good safety and tolerability profile; no patient developed 
autoimmune disease or graft rejection, while only one 
(2.2%) stopped treatment due to anemia.

Histological analysis from paired liver biopsy samples 
showed a reduction in necro-inflammatory activity in the 
patients who cleared HCV-RNA and those who received 
a long-term course of  therapy. As in the non-transplant 
setting, achievement of  complete viral eradication led to 
an improvement in liver inflammation, biochemically and 
histologically. Also, we observed a significant decrease in 
activity scores (from 7.9 ± 0.7 to 4.7 ± 0.6; P = 0.0001) 
in the non-responders who received long-term treatment 
with IFN plus RBV.

To evaluate the anti-viral and anti-inflammatory ef-
fects of  IFN plus RBV treatment, we tested, on paired 
liver tissue samples, hepatocyte expression of  viral 
proteins using IHC analysis as previously described by 
Ballardini et al[21,22]. As expected, our results showed that 
patients who cleared HCV did not have HCV-positive 
hepatocytes in their liver biopsies, while the non-
responders who had interrupted antiviral treatment did 
not have reduced HCV protein expression. Interestingly, 
the non-responders who received a long-term course of  
therapy had a significantly reduced percentage of  HCV-
positive hepatocytes (median: 45%-0%), leading to a 
significant reduction in liver inflammation. To exclude 
sampling error, liver HCV-RNA was quantified in those 
cases; in all of  the liver biopsies, HCV-RNA was detect-
ed. We hypothesized that the effect of  IFN treatment, 
even in the non-responders, could reduce liver tissue 
inflammation by reducing the degree of  hepatitis C viral 
antigen staining[30].

The role of  antiviral treatment on disease progres-
sion is still debated. Patients who achieve an SVR have 
been shown to have delayed fibrosis progression[24], while 
some authors have also observed fibrosis regression[16]. 
A pivotal role for antiviral therapy was demonstrated by 
a previous study that reported treatment was the only 
variable to be independently associated with histological 
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Figure 4  Survival analysis (Kaplan-Maier curve) according to presence of 
severe hepatitis C virus recurrence. HCV: Hepatitis C virus. 
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improvement or stabilization among patients with HCV 
recurrence[16].

In our experience, nine patients who cleared HCV 
had a significantly reduced staging score on liver biopsy; 
moreover, a significant percentage (84%) of  long-term 
treatment patients had a histological response despite 
the lack of  viral clearance. Although there was a small 
number of  patients, these results suggest the efficacy of  
long-term antiviral treatment on disease progression in-
dependent of  a virological response.

The presence of  severe HCV recurrence (histological 
cirrhosis, cholestatic hepatitis or FCH) is associated with 
a worse clinical outcome; as in the non-transplant set-
ting[31,32], patients with advanced disease have a reduced 
SVR rate, due to increased averse events and therapy 
discontinuation. Moreover, we found that severe HCV 
recurrence is the only variable to be independently re-
lated to the risk of  death. These findings suggest that re-
current HCV hepatitis should be treated at the onset of  
biochemical and histological signs to improve virological 
and clinical outcomes.

In conclusion, long-term treatment with ln-α-IFN 
plus ribavirin was able to improve histological staging in 
SVR patients, slow disease progression in non-respond-
ers, and demonstrate a good safety and tolerability pro-
file. These findings suggest the importance of  long-term 
treatment for HCV recurrence; this treatment seems to 
be able to reduce liver decompensation, graft failure and 
liver-related death. 
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