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Introduction

Summary

Hepatitis C virus (HCV) allograft cirrhosis may progress rapidly requiring
re-transplantation but its course is little studied. We evaluated serially biopsied
patients who developed HCV-related allograft cirrhosis. We assessed outcome
of graft cirrhosis in 55 out of 234 consecutive patients and predictors of
decompensation and mortality, including hepatic venous pressure gradient
(HVPG) in 38. Allograft cirrhosis (Ishak stage 6, 60%; stage 5, 40%) was diag-
nosed between 12 and 172 months (median, 52) from transplantation; subse-
quent follow up was 22 (1-78) months. Faster development (<48 months) was
associated with tacrolimus and nonuse of azathioprine and prednisolone.
Decompensation occurred in 22% with a probability of not developing decom-
pensation reaching 60% at 5 years. Survival among compensated patients was
77% at 5 years, but fell rapidly after decompensation (12% at 1 year). Decom-
pensation  and  mortality =~ were  independently = associated  with
HVPG > 10 mmHg, Child-Pugh score > 7, and albumin levels < 32 g/dl but
not with fibrosis stage 5 or 6, HCV genotype (1b, 34%) or immunosuppression
used after diagnosis of cirrhosis. In conclusion, Ishak stage 5 and 6 HCV-
related cirrhosis have similar prognosis after liver transplantation. An
HVPG = 10 mmHg, in addition to liver dysfunction, gives independent prog-
nostic information prior to decompensation, allowing early relisting before
prognosis becomes extremely poor.

Hepatic venous pressure gradient (HVPG), correlates
with survival [19,20]; ascites and esophageal varices

Hepatitis C virus (HCV) cirrhosis is the leading cause for
liver transplantation (LT) in USA and Europe [1]; HCV
reinfection occurs almost universally [2,3] in those fol-
lowing a more rapid and aggressive course [1,4] than in
immunocompetent patients [5-7], with allograft cirrhosis
developing in up to 30% after 5 years [4,8]. Type of
immunosuppression [9-11], viral genotype [2,12-14],
older donors [15], and more recent transplantation [4]
have been associated with a worse outcome.

Numerous studies have evaluated predictors of severity
of allograft HCV infection [16], but only two assessed
either outcome [17] or mortality predictors [18] once cir-
rhosis had developed.

develop once HVPG reaches 10 mmHg [20-23], defined
as clinically significant portal hypertension (CSPH)
[24,25]. According to a recent study, HCV liver trans-
plant recipients, with an HVPG > 6 mmHg 1 year after
LT, were at high risk of developing clinical decompensa-
tion [26], suggesting that HVPG could be used to evalu-
ate progression of precirrhotic disease, as in
immunocompetent HCV patients [27]. In cirrhotic
patients some with HCV-related cirrhosis, initially with-
out varices, an HVPG > 10 mmHg predicted decompen-
sation [20].

Our aims were (i) to evaluate clinical outcome of
HCV-related allograft cirrhosis after LT for HCV cirrhosis
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diagnosed histologically during protocol follow-up biop-
sies, together with the impact of CSPH, immunosuppres-
sion, and viral genotype and (ii) to assess clinical and
laboratory variables in predicting prognosis after develop-
ing allograft cirrhosis.

Materials and methods

Patients
Between April 1989 and January 2008, 234 consecutive
patients with end-stage HCV-related cirrhosis underwent
247 cadaveric liver transplants at our center. Before LT,
all patients had a positive anti-HCV antibody by recom-
binant immunoblot assay, and later, by positive HCV-
RNA. Most patients consented to yearly protocol biopsies.
Additional biopsies were performed when clinically indi-
cated. Allograft cirrhosis was diagnosed histologically
using the Ishak’s et al. [28] classification, with concurrent
positive. HCV-RNA, and absence of biliary or vascular
complications. In all cases, allograft cirrhosis was diag-
nosed on protocol biopsies. Both percutaneous and trans-
jugular biopsy techniques used, which have
significant diagnostic agreement [26]; quality of speci-
mens is similar in our center [29].

Among 58 patients with allograft cirrhosis, two were
not evaluated because of hepatitis B virus co-infection,

were

and another one because of ascites developing 20 days
before diagnostic liver biopsy (33 months after LT — died
with hepatorenal syndrome 2 months later). Therefore, 55
patients with clinically compensated allograft cirrhosis, 23
with fibrosis stage 5 and 32 with fibrosis stage 6 were
evaluated. We compared stage 6 with stage 5, as the latter
stage represents early cirrhosis. We also evaluated 16
patients who developed stage 4 and remained so till last
follow up, to establish if there was a consistently different
outcome from stage 5 or 6. These patients had not
received any antiviral therapy prior to reaching stage 4.

Follow up

Clinical and laboratory evaluation was performed every
3 months. Patients with hepatocellular carcinoma or with
incidental hepatocellular carcinoma who had undergone
LT, had ultrasound performed every 6 months, and com-
puted tomography of chest and abdomen every
12 months. Follow up stopped at death, re-transplanta-
tion, or end of the observation period (January 2008).
Endpoints were clinical decompensation and death.

Clinical decompensation was defined as the first occur-
rence of ascites, hydrothorax, variceal bleeding, spontane-
ous bacterial peritonitis, or encephalopathy. The cause of
death was categorized as related or unrelated to decom-
pensation.
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Hemodynamic studies

Hepatic venous pressure gradient has been routinely
measured in HCV transplanted patients in the last
6 years. HVPG was measured in the interventional radi-
ology suite using standard techniques [30], and always
associated with transjugular biopsy. Thirty-eight patients
had HVPG measurements at the time of diagnosis of
allograft cirrhosis.

Immunosuppressive regimens

Early in our program a cyclosporine-based regimen
(10 mg/kg/day in two divided doses) was used in 23
patients; the rest received tacrolimus-based regimens
(0.1 mg/kg/day in two divided doses). Cyclosporine or
tacrolimus were used as monotherapy in 2 and 19,
respectively, or combined with azathioprine (<1 mg/kg)
and prednisolone (20 mg/day reducing over 3 months
and stopping between 3 and 6 months) in 23 and 11
patients, respectively. Tacrolimus as part of triple therapy
[31,32] or monotherapy [32] was used in randomized tri-
als. Immunosuppressive doses were adjusted as described
previously [11]. No patient received azathioprine or pred-
nisolone at diagnosis of allograft cirrhosis or thereafter.

Virologic tests

Anti-HCV (second or third generation enzyme immuno-
assay), HCV RNA (reverse transcription polymerase chain
reaction assay), and HCV genotype (reverse transcription
polymerase chain reaction assay and reverse hybridization
assay of the amplified sequence) were evaluated as previ-
ously described [11].

Histologic assessment

The liver biopsy samples were processed as described else-
where [11] and reviewed blindly by two pathologists
(APD, FG), having standardized their intra- and inter-
observer reporting; the final score was consensual using
the Ishak scoring system [28].

Statistical analysis

Results are expressed as median and ranges. Categorical
variables were compared using the chi-squared or Fisher’s
exact tests. Continuous variables were compared by Stu-
dent’s t-test, or if not normally distributed, (determined
by the Kolmogorov—Smirnov test), by the Mann—Whitney
test. Continuous variables, if significant univariately, were
used in a multivariate logistic regression analysis (forward
stepwise method) to find independent variables associated
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with development of decompensation or death. Categori-
cal variables significantly associated with time from LT to
graft cirrhosis univariately were also used in a multivari-
ate linear-regression analysis. The cumulative probabilities
for decompensation and survival were calculated using
the Kaplan—Meier method and differences assessed by the
log-rank test. Survival rates were evaluated in the whole
population (total survival), among patients who remained
compensated, after decompensation, and in a subgroup
after excluding deaths not related to decompensation
(liver-related survival). A P-value < 0.05 was considered
significant.

Results

Clinical and laboratory features

Indications for LT were end-stage disease in 42 and hepa-
tocellular carcinoma in 13. Alcohol abuse contributed to
pretransplant liver injury in 11. Median age was 51 (28—
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65) years when transplanted and 55 (31-74) years at diag-
nosis of graft cirrhosis. There were 44 males and 11
females; 35 were caucasian. Allograft cirrhosis was diag-
nosed at a median of 52 (12-172) months after LT with
22 (1-78) months of follow up thereafter. Median donor
age was 41 (16-65) years; 77% were male. Seven patients
received antiviral treatment with interferon and ribavirin
after LT before allograft cirrhosis was diagnosed but none
responded. Patients had been treated at stage 4 and had
progressed to stage 5 (n = 6) and stage 6 (n = 1). Hemo-
dynamic, laboratory, and treatment characteristics are
shown in Table 1. Median and range of HVPG in patients
who had received antiviral therapy was 7 (4-14) mmHg
pretreatment and 9 (6-18) mmHg post-treatment.
Patients with stage 5 or 6 had similar characteristics,
except for the international normalized ratio (INR) [1
(0.9-1.6) vs. 1.2 (0.9-1.6), respectively; P = 0.01]. The
HVPG was measured at first diagnosis of stage 5 in 18
patients and stage 6 in 20 patients with similar median

Table 1. Hemodynamic, laboratory, and treatment characteristics of liver transplant recipients at histologic diagnosis of HCV-related allograft cir-

rhosis (n = 55).

Total HVPG measured HVPG not measured
HVPG (mmHg) N =55 n=38 n=17
8 (4-18) 8 (4-18)

HCV genotypes (%)

1b 34 36 36

1a 26 30 26

2 10 10 10

3 18 16 18

4 10 8 10

5 2 0 2
Pretransplantation viral load (logqo 1U/ml) 1.6 (1-8.8) 1.9 (1.2-8.8) 1.4 (1.0-6.6)
Viral load at diagnosis of cirrhosis (logo 1U/ml) 1.8 (0.5-5.0) 1.8 (1.0-5.0) 1.6 (0.5-4.0)
Child-Pugh score A/B (%) 79/21 79/21 79/21
Child-Pugh score 5 (5-8) 5 (5-8) 5 (5-7)
Alanine aminotransferase (U/l) 75.5 (14-250) 80 (22-250) 72 (14-220)
Aspartate aminotransferase (U/l) 91 (22-450) 92 (30-450) 90 (22-450)
Bilirubin (mg/dl) 0.8 (0.3-3.7) 1(0.6-3.7) 0.7 (0.3-3.0)
Albumin (g/dl) 3.8 (2.2-5.2) 4.0 (2.2-5.2) 3.7 (2.2-4.8)
INR 1.1 (0.9-1.6) 1.0 (0.9-1.6) 1.1 (0.9-1.6)
Ishak grade 6 (3-9) 6 (3-9) 6 (3-9)
Piecemeal necrosis 2 (1-3) 2 (1-3) 2 (1-3)
Confluent necrosis 0 (0-1) 0 (0-1) 0 (0-1)
Focal necrosis 2 (0-3) 2 (0-3) 2 (0-3)
Portal inflammation 2 (1-4) 2 (1-4) 2 (1-3)
Initial cyclosporine-based immunosuppression after LT (%) 45 50 40
Cyclosporine at diagnosis of cirrhosis (%) 35 35 33
Cyclosporine dose at diagnosis of cirrhosis (mg/day) 100 (75-200) 100 (75-200) 100 (75-200)
Initial tacrolimus-based immunosuppression after LT (%) 55 58 51
Tacrolimus at diagnosis of cirrhosis (%) 52 54 48
Tacrolimus dose at diagnosis of cirrhosis (mg/day) 2 (0.5-5) 3(1.0-5.5) 1.5 (0.5-4)

HCV, hepatitis C virus; HVPG, hepatic venous portal gradient; INR, international normalized ratio; LT, liver transplantation.

Results are expressed as medians (range) or % of patients.
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values [8 (4-18) vs. 8 (4-15) mmHg, respectively], and
proportions of HVPG > 10 mmHg (36% vs. 33%, respec-
tively). Baseline characteristics at the first diagnosis of cir-
rhosis histologically were similar in those in whom
HVPG was measured (later in the consecutive cohort)
when compared with those in whom HVPG was not mea-
sured (early in the cohort). Only one patient was
re-transplanted, 7 months after the diagnosis of cirrhosis.

Decompensation

This was diagnosed after the diagnosis of Ishak stage 5 or
6 in all patients: 12 (22%) decompensated at a median of
9 (1-49) months after diagnosis of stage 5/6 (75% in
whom HVPG was measured and 3—-25% in whom it was
not). The median interval between LT and diagnosis of
cirrhosis was 34 (12-135) months in patients who decom-
pensated and 52 (12-172) months in those who did not
decompensate (P = 0.06). The follow up after diagnosis
of stage 5 [15 (2—64) months] was comparable to stage 6
[21 (1-76) months]. The cumulative probability of not
developing decompensation was 83%, 72%, and 60% at
1, 3, and 5 years, respectively after developing cirrhosis
(Fig. 1). The first episode of decompensation was mani-
fested by ascites in 10 patients (83%), hydrothorax in
one; spontaneous bacterial peritonitis in three, variceal
bleeding in one, and encephalopathy in one patient.

Survival

Sixteen (29%) patients died at a median of 9 (1-64)
months from the diagnosis of allograft cirrhosis. Decom-
pensation accounted for 50% of deaths (eight cases),
infection for 25% (four cases; pneumonia, in one com-
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after the g of graft cirrhosis

Figure 1 Cumulative probability of being free of decompensation
among all patients who were included in the study (n = 55) after the
histologic diagnosis of allograft cirrhosis.
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pensated and two decompensated patients; sepsis of
unknown origin in one decompensated patient), cardio-
vascular events for 12.5% (stroke and myocardial infarc-
tion in two compensated patients), and other causes in
12.5% (recurrent hepatocellular carcinoma in one com-
pensated patient, and bone marrow failure in one decom-
pensated patient). In the 43 compensated patients, eight
(18.6%) died at a median of 4 (1-43) months whereas
92% of decompensated patients (P < 0.001) died within
4.5 (1-15) months, after diagnosis of allograft cirrhosis.
From diagnosis of allograft cirrhosis to death, the median
interval was relatively longer for those dying as a result of
allograft cirrhosis-related complications when compared
with other causes [23 (2-64) vs. 6 (1-43) months;
P =0.07]. Survival of compensated patients was 91%,
86%, and 74% at 1, 3, and 5 years after the diagnosis of
cirrhosis, respectively. Following decompensation, survival
fell to 36% and 12% at 6 and 12 months, respectively
(Fig. 2). Total and liver-related survival (n = 41) at 1, 3,
and 5 years was 85%, 62%, 55%, and 94%, 74%, 74%,
respectively (Fig. 3).

MELD score immediately post-LT and 1-year post-LT
did not influence survival of patients either by Kaplan—
Meier or Cox regression analysis: median and range post-
LT was 14 (8-19), while 1-year post-LT was 16 (10-24).

Outcome of Stage 5 versus stage 6 — outcome of stage 4

Median time from LT to reaching stage 5 and 6 was 60
(12-157) months and 48 (12-112) months respectively
(P =10.14). There was no difference in comparing
survival between the two groups at the same time inter-
vals, i.e. 80% vs. 76% at 2 years for stage 5 and 6 res-
pectively.
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0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90
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Figure 2 Patient survival rates after the histological diagnosis of allo-
graft cirrhosis among patients who remained compensated, and after
the development of decompensation.
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Figure 3 Total survival rates (n = 55) and liver-related survival rates
(n = 41) after the histologic diagnosis of allograft cirrhosis.

Stage-5 and stage-6 patients showed comparable cumu-
lative probability of not developing decompensation (73%
vs. 67% at 3 years). Median interval between diagnosis of
allograft cirrhosis and decompensation was also similar
[12 (1-31) vs. 9 (5-49) months]. Additionally, no signifi-
cant difference was noted in the proportion of deaths at
3 years between stage 5 and 6, either related (15% vs.
17%) or unrelated to decompensation (30% vs. 31%),
time from diagnosis of allograft cirrhosis to death [14
(2-43) vs. 9 (1-64) months], total survival (75% vs. 63%
at 3 years), or liver-related survival (87% vs. 80% at
3 years).

In the cohort of 16 patients who developed fibrosis
stage 4 and remained so (median follow up: 70 (12—
150) months after LT), there was no episode of decom-
pensation or liver-related death. More of these patients
had received low dose prednisolone, azathioprine long
term and had less histologically proven acute hepatitis
caused by recurrent HCV [11].

Impact of CSPH

Among the 38 patients with HVPG measurements at
diagnosis of allograft cirrhosis, 15 (39%) had an
HVPG 2 10 mmHg (CSPH). Hemodynamic, laboratory,
and treatment characteristics (Table 1), at the time of
HVPG measurement, were similar between patients with
and without CSPH. Those with CSPH, when compared
with those without CSPH, developed decompensation
more frequently [5 (45%) vs. 1 (5%), P = 0.01] and had
a lower probability of remaining free of decompensation
(34% vs. 94% at 3 years, P = 0.02) (Fig. 4a). In patients
with CSPH, decompensation occurred at a median of 19
(1-31) months and in the single patient without CSPH at
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Figure 4 (a) Cumulative probability of being free of decompensation
in patients with allograft cirrhosis with hepatic venous pressure gradi-
ent (HVPG) = 10 mmHg (n = 15) and those with HVPG < 10 mmHg
(n = 23). (b) Liver-related patient survival rates among patients with at
histologic ~ diagnosis of allograft cirrhosis in  patients  with
HVPG = 10 mmHg and those with HVPG < 10 mmHg.

1 month. Decompensation-related deaths occurred in
three (27%) patients with CSPH, within 2-37 months,
when compared with no patients without CSPH
(P =0.01). Liver-related survival rates were higher in
patients without CSPH (n = 16) than in those with CSPH
(n = 10): 100% vs. 74% at 3 years, P = 0.04 (Fig. 4b).

Impact of immunosuppression

After November 1998, all patients were taking tacrolimus-
based, single or triple initial immunosuppression; cyclo-
sporine had been used previously. The time from LT to
diagnosis of allograft cirrhosis was 62 (21-164) months in
patients treated with cyclosporine-based immunosuppres-
sion and 40 (12-105) months in those treated with

© 2008 The Authors
176 Journal compilation © 2008 European Society for Organ Transplantation 22 (2009) 172-181



Kalambokis et al.

Table 2. Univariate and multivariate analysis of variables associated
with the median time from liver transplantation to histologic diagnosis
of hepatitis C virus-related allograft cirrhosis.

<48 months >48 months

(n =28) (n=27) P-value* P-valuet
Tacrolimus-based 79% 39% 0.02 0.02
immunosuppression
No added azathioprine 78% 48% 0.03 0.04
and/or prednisolone
Recipient age (years)
<50 40% 56% NS
>50 60% 44% NS
Recipient sex (male) 76% 87% NS
Donor age (years)
<30 24% 30% NS
30-50 44% 39% NS
>50 32% 31% NS
Donor sex (male) 60% 44% NS
Genotype 1b 32% 35% NS

Results are expressed as % of patients.
*Univariate analysis.
tMultivariate analysis.

tacrolimus-based immunosuppression (P = 0.005). Using
the median time from LT to histologic diagnosis of allo-
graft cirrhosis (<48 months, n = 26; >48 months, n = 24)
as a dichotomous endpoint, and use of tacrolimus versus
cyclosporine, initial use of azathioprine and prednisolone,
recipient age (<50 and >50 years) and gender, donor age
(<30, 30-50, and >50 years) and gender, and genotype
(Ib versus non-1b), as variables, the use of tacrolimus
versus cyclosporine and single initial immunosuppression
were significantly associated with earlier development of
allograft cirrhosis in both univariate (P = 0.02 and
P = 0.03, respectively) and multivariate analyses (P = 0.02
and P = 0.04, respectively) (Table 2).

Among 23 patients initially treated with cyclosporine-
based regimens, three later changed to tacrolimus, while
six, one starting with cyclosporine and five with tacroli-
mus, were taking sirolimus at the time of diagnosis of cir-
rhosis because of renal dysfunction. Thus, 17 (38%) and
25 (50%) patients who developed cirrhosis remained on
cyclosporine and tacrolimus, respectively. At diagnosis of
cirrhosis, hemodynamic, laboratory, and treatment char-
acteristics (Table 1) and outcomes were similar between
these two groups, except for the interval to death [14 (1—
23) months with cyclosporine vs. 24 (2-64) months with
tacrolimus; P = 0.05].

Impact of HCV genotypes

These were 1b in 34% and non-1b in 66% (Table 1).
Baseline hemodynamic, laboratory, and treatment charac-
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teristics (Table 1) were similar between 1b and non-1b
with similar outcomes. Despite differences in genotypes,
the median time from LT to diagnosis of allograft cirrho-
sis was similar in caucasians and noncaucasians [49 (12—
151) vs. 47 (27-164) months].

Risk factors for decompensation and mortality

The risk of decompensation was significantly higher in
patients with high HVPG values (P = 0.004 for both
median value > 11 mmHg, and absolute
value > 10 mmHg), a Child-Pugh score > 7 (P < 0.001)
or Child-Pugh class B (P < 0.001), and with higher initial
levels of AST (P = 0.007), bilirubin (P = 0.008), INR
(P =0.008), and lower initial levels of albumin
(P =0.001) (Table 3). In the multivariate model, a high
HVPG (210 mmHg), a high Child-Pugh score (=7), and
low albumin had an independent association with devel-
oping  decompensation (P =0.04, P =0.0l, and
P =0.001, respectively); INR showed a trend towards
being significant (P = 0.05).

A higher mortality rate was associated univariately with
a high Child-Pugh score [7 (6-8) vs. 5 (5-8), P < 0.001],
a higher INR [1.3 (1.2-1.6) vs. 1.1 (0.9-1.6), P = 0.005],
and lower albumin concentrations [32 (27-34) vs. 39
(22-52) g/1, P = 0.003]. A high Child-Pugh score and low
albumin levels remained significant in the multivariate
analysis (P = 0.01 and P = 0.03, respectively). Six patients
with elevated HVPG measurements died: three had CSPH
and all died with decompensation. CSPH was also found
in one other patient who died unrelated to decompensa-
tion.

Discussion

Published data are scanty regarding outcomes of compen-
sated HCV-related allograft cirrhosis, yet this information
is very relevant to formulate prognosis and re-transplan-
tation policy. A Spanish study evaluated allograft cirrho-
sis because of genotype 1b HCV re-infection [17] in a
center experiencing a worse outcome of HCV-related
allograft disease when compared with other centers,
including our own [11,16], while a US study assessed
survival predictors after the diagnosis of HCV allograft
cirrhosis [18].

In our study, outcomes were evaluated following diag-
nosis of histologically proven stage-5 or -6 allograft cir-
rhosis. Except INR, these two groups did not differ at
diagnosis with regard to clinical and laboratory character-
istics, including HVPG, and outcomes were similar. This
suggests that stages 5 and 6 after LT, have similar progno-
sis and thus similar clinical significance. In contrast to the
Ishak system, the METAVIR system [33], used in the
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No ) ) at histologic diagnosis of HCV-related
decompensation Decompensation allograft cirrhosis associated with the
(n=43) (n=12) P-value development of decompensation.
Recipient age at LT (years) 50 (35-65) 53 (28-62) NS
Recipient age at diagnosis of cirrhosis (years) 55 (37-74) 54 (31-73) NS
Recipient sex (% male) 86 73 NS
Donor age (years) 39 (16-65) 43 (20-61) NS
Donor sex (% male) 59 45 NS
HVPG (mmHg) 7 (4-14) 11 (6-18) 0.004
HVPG > 10 mmHg (%) 22 83 0.004
Genotype 1b (%) 38 27 NS
Pretransplantation viral load (logqo 1U/ml) 1.1 (0.7-5.8) 2.2 (1-8.8) NS
Viral load at diagnosis cirrhosis (logo 1U/ml) 1700 (10-50000) 2000 (5.7-39000) NS
Child-Pugh class A/B (%) 90/10 36/64 <0.001
Child-Pugh score 5 (5-8) 7 (6-8) <0.001
Alanine aminotransferase (U/l) 71 (14-250) 109 (27-230) NS
Aspartate aminotransferase (U/l) 79 (22-340) 141 (45-450) 0.008
Bilirubin (mg/dl) 0.7 (0.3-3) 1.8(0.6-3.7) 0.008
Albumin (g/dl) 39 (22-52) 32 (22-38) 0.001
INR 1.1 (0.9-1.6) 1.3(1.1-1.6) 0.007
Grade 6 (3-9) 5(3-8) NS
Piecemeal necrosis 2 (1-3) 2 (1-3) NS
Confluent necrosis 0 (0-1) 0 (0-1) NS
Focal necrosis 2 (0-3) 1(0-3) NS
Portal inflammation 2 (1-4) 2 (1-3) NS
Initial cyclosporine-based immunosuppression 38 64 NS
after LT
Cyclosporine at diagnosis of cirrhosis (%) 32 45 NS
Cyclosporine dose at diagnosis of cirrhosis 100 (75-200) 100 (75-175) NS
(mg/day)
Initial tacrolimus-based immunosuppression 62 55 NS
after LT (%)
Tacrolimus at diagnosis of cirrhosis (%) 49 64 NS

Table 3. Univariate analysis of variables

Spanish study [17], does not separate patients with
incomplete cirrhosis, classifying these as fibrosis 3 (bridg-
ing fibrosis) [34]. Thus some patients with METAVIR
stage less than 4 could correspond to Ishak stage 5. This
could explain why 20% of patients in the Spanish study
had allograft cirrhosis diagnosed after decompensation,
when compared with only one patient in this study
(excluded from the analysis). We have extended previous
findings from Berenguer et al. [17] by evaluating the
impact of CSPH, immunosuppression, across a wider
spectrum of HCV genotypes and with a longer follow up.

In addition, antiviral therapy response does not consti-
tute a bias in our study as none responded. This failure
of response is likely to be because of the previous use of
standard interferon versus the current pegylated type, the
nonsystematic use of erythropoietin and colony stimulat-
ing factors, and perhaps the late introduction of therapy
in relation to disease severity.

A major difference, when compared with the Spanish
cohort (possibly explained by its unusually severe pro-
gression), was a longer interval from LT to diagnosis of

allograft cirrhosis in our patients (4 vs. 2 years) with
longer median follow up after diagnosis of cirrhosis (21
vs. 11.3 months) [17,18]. Moreover, 79% with compen-
sated allograft cirrhosis remained so, several years after
the diagnosis when compared with 49% in the Spanish
[17], and only 8% in the American study [18]. Clinical
decompensation, most frequently ascites, developed in
24% (median of 19 months) in our cohort, when com-
pared with 51% of Spanish patients (median of
8 months), and 92% of American patients (mean of
approximately 21 months). The cumulative probability of
not developing clinical decompensation was significantly
lower in the Spanish cohort, reaching 58% after just
1 year, when compared with 60% at 5 years in the pres-
ent study. Nevertheless, the overall survival rates of our
cohort was similar to the Spanish one [17] but signifi-
cantly higher than the US cohort (66% at 1 year) [18].
However, liver-related survival and survival among
patients who remained compensated were reasonably high
(both 74% at 5 years). Once clinical decompensation
occurred, survival rates fell to 12% at 1 year when
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compared with 41% at 1 year in the Spanish study [17].
This apparent difference, however, may be related to our
smaller number of decompensated cirrhotics.

A HVPG = 10 mmHg, a Child-Pugh score =7, and
low albumin levels when allograft cirrhosis was diagnosed,
were independent predictors of decompensation and sur-
vival, similar to those reported in immunocompetent
patients [5,19-21,35,36], and recently, in HCV-infected
liver transplant recipients [17], although in the latter case
multivariate analysis was not performed. The value of
measuring HVPG once allograft cirrhosis is diagnosed,
may substantiate and extend the recent finding [26] as
well as our own [37] that HVPG per se has prognostic
value in monitoring HCV recurrent disease. Our study is
the first to report the impact of CSPH on the outcome of
clinically compensated allograft cirrhosis because of HCV
re-infection. A HVPG threshold of about 10 mmHg
defines CSPH [24,25] and predicts survival and decom-
pensation in nontransplanted cirrhotic patients [20-23].
Indeed, patients with cirrhosis and an HVPG < 10 mmHg
have a 90% probability of not developing clinical decom-
pensation in a median follow up of 4 years [20]. In our
cohort, decompensation occurred in only 5% of the
patients without CSPH at the time of diagnosis of allo-
graft cirrhosis but in 45% with CSPH, with a higher
probability of developing decompensation over time when
HVPG was 210 mmHg. Patient survival rates were signifi-
cantly lower in patients with CSPH. Importantly, stage 5
or 6 were no different with respect to baseline HVPG or
increased risk of decompensation, so that HVPG per se
appears to contribute substantially in the assessment of
severity in these patients. Additionally, selective deposi-
tion of collagen within liver sinusoids may occur in liver
transplant recipients [26], which may render current scor-
ing systems for liver fibrosis suboptimal. Thus, HVPG
could be a better quantitative marker of progressive liver
disease in HCV-related allograft cirrhosis.

Genotype 1b has been associated with worse outcomes
following LT according to Spanish studies [8,15,17], simi-
larly to some immunocompetent cohorts [38,39], but not
according to other centers [13,14,16], including our
cohort. A possible explanation for a worse outcome of
genotype 1b could be the variable prevalence of particu-
larly aggressive strains [40].

Although the evaluation of factors associated with
the development of HCV allograft cirrhosis was not
within the aims of the present study, it is interesting
that patients treated with tacrolimus-based regimens
developed graft cirrhosis significantly faster than those
treated with cyclosporine-based regimens. This different
rate of progression could be associated with the initial
use of tacrolimus versus cyclosporine as cyclosporine
has an in vitro antiviral effect (however this is at phar-

© 2008 The Authors
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macologic doses 0.5-1 pg/ml) [41,42] and a possible
differential effect on fibrogenesis [43,44]. However, the
use of calcineurin inhibitors in our cohort was also
associated with different uses of azathioprine and pred-
nisolone in the initial immunosuppression whose long-
term use we have found ‘protective’ with regard to
developing fibrosis [11]. In this regard, a recent review
has found no difference between the calcineurin inhibi-
tors [45].

In conclusion, patients with HCV-related cirrhosis
transplanted in our center develop allograft cirrhosis or
decompensation at a significantly longer interval than
previously reported, while survival remains reasonable at
77% at 5 years among patients who remain compensated
or do not die from causes unrelated to decompensation.
There is no difference in prognosis between Ishak stage 5
and stage 6, but an HVPG > 10 mmHg before decompen-
sation as well as Child-Pugh B, and albumin concentra-
tions < 32 g/dl provide prognostic information about
which patients are at a higher risk for future decompensa-
tion and death. These risk-factors could be taken into
consideration for selective relisting even while still being
clinically compensated, whilst continuing to observe
patients without them.
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