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Searching for the optimal 
management of hepatitis C patients 
after liver transplantation 

Abstract The optimal immunosup- 
pressive regimen in patients trans- 
planted for hepatitis C (HCV) is still 
under discussion. High immunosup- 
pression may promote viral replica- 
tion and recurrent graft hepatitis. But 
acute and chronic rejection fre- 
quently seen in conjunction with 
HCV recurrence may require some 
rescue therapy. One hundred and 
thirty-seven patients transplanted 
for HCV cirrhosis, who were HCV- 
RNA positive prior to transplanta- 
tion, were analyzed. Seventy-nine 
patients received CSA-based immu- 
nosuppression and 58 patients 
FKS06-based immunosuppression. 
One-month patient survival was 
100 % in both groups. Three month 
and l-year survival rates and the cu- 
mulative l-S-year patient survival 
was similar in CsA-treated [67/79 
(84.8 % )] and FKS06-treated pa- 
tients [SO/% (86.2 % )]. Retransplan- 
tations for HCV recurrence were 
performed in 5.1 % of CsA-treated 
patients and 6.9 % of FKSO6-treated 
patients; it was successful in SO YO and 
75 % of patients, respectively. Con- 
version from CsA to FKS06 and vice 
versa was high with 25 out of 79 pa- 
tients (31.6 % ) converting in the CsA 

group and 8 out of 58 patients 
( 13.8 % ) converting in the FKS06 
group. Conversion to FK506 was 
performed due to acute and chronic 
rejection and to CsA because of toxi- 
city and HCVrecurrence. In both 
groups, 25 YO of converted patients 
died. Five patients of the CsA group 
and 9 of the FKS06 group received 
OKT3; more than one-third of each 
group died. Five patients in the CsA 
group and 6 in the FK.506 group re- 
ceived mycophenolate mofetil 
(MMF) for HCV recurrence or acute 
and chronic rejection in conjunction 
with HCVrecurrence. All patients of 
this critical group are alive with good 
graft function. In conclusion, survival 
rates of HCV patients were similar to 
those seen for other indications. 
Conversion from CsA to FK506 and 
vice versa was high and reflects a cri- 
tical group concerning patient survi- 
val. OKT3 treatment should be avoi- 
ded. A promising therapeutic option 
for critical patients experiencing 
acute or chronic rejection in con- 
junction with HCVrecurrence may 
be treatment with MMF. 

Key words Liver transplantation 
Hepatitis C 

techniques was observed in all patients during within 
the 1st week following liver transplantation [l-71. We 
have previously reported that recurrent graft hepatitis 
occurred in more than S O  % of HCV patients [8, 91 and 
it seems reasonable that the incidence and severity of 

Introduction 

Posthepatic cirrhosis due to hepatitis C (HCV) is a fre- 
quent indication for liver transplantation. HCV reinfec- 
tion and persistence of HCV as determined by PCR 
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recurrent graft hepatitis may be related to the extent of 
viral replication [ 11. High immunosuppression may pro- 
mote viral replication and recurrent graft hepatitis. But 
acute and chronic rejection. frequently seen in conjunc- 
tion with HCV recurrence. may require some rescue 
therapy [lo-121. In order to estimate the most optimal 
immunosuppressive management, 137 patients trans- 
planted for HCV cirrhosis, who were HCV-RNA posi- 
tive prior to transplantation, were analyzed. 

Materials and Methods 
Immun~isuppressit~n and concomitant treatment 

Out of 900 liver transplantations, 137 were performed for HCV cir- 
rhosis. All patients were HCV-RNA positive prior to transplanta- 
tion. Seventy-nine patients received primarily CsA-based immu- 
nosuppression in conjunction with azathioprine and prednisolone, 
and  ATG. ALG. or the IL-7 receptor antagonist BT5h3 for induc- 
tion therapy [ 131. Fifty-eight patients received FK50h-based immu- 
nosuppression primarily in conjunction with prednisolone; some 
patients received azathioprine andlor ALG in addition to the 
aforementioned immunosuppressants. Surgical procedure, aproti- 
nit1 administration. i. v. antibiotic treatment. selective bowel decon- 
tamination. and various other prophylaxes were performed peri- 
operatively as previously described [13. 1.11. 

Management of rejection and recurrent graft hepatitis 

Diagnosis of acute rejcction was based on clinical (fever. change of 
color and amount o f  bile production) and laboratory (AST, ALT, bi- 
lirubin, yGT, and alkaline phosphatase) findings and was confirmed 
by histological evaluation of graft biopsies as previously reported 
[ 11-16]. Patients received methylprednisolone for the treatment of 
acute rejection at a dose of 500 mglday for 3 days and either OKT3 
monoclonal antibody (Cilag, Sulzbach, Germany) or  FK506 
(0.1 mgikgbodyweight, twice daily), oracombinationofbothimmu- 
nosuppressive agents for steroid-resistant or severe recurrent rejec- 
tion [ 13].Noattemptwasmade to treatpatientswithsteroidrecycles. 
The criteria for recurrent graft hepatitis were used as previously de- 
scribed "1. Liver biopsieswrre routinely performed at postoperative 
day 7 and whenever rejection or recurrent hepatitis was suspected. 
MCV-RNA (blood and liver) andsecond generation anti-HCV ELI- 
SA [ 1, 21 were performed at  predefined time points pre- and post- 
operatively and whenever recurrent graft hepatitis was suspected. 

Statistical analysis 

Kaplan-Meier estimates. Wilcoxon, chi-squared. and Kruskal- 
Wallis tests were used as indicated. Results were expressed as 
means f standard error of the mean. 

Results 

Survival 

One-month patient survival was 100% in both groups. 
Three-month and 1 -year survival rates and the cumula- 

Table 1 Incidence and outcome of retransplantation, conversion. 
and OKT3 treatment in hepatitis C patients 

Immunosumression Number of Datients Survival 

Retransplantation" 
CsA 4/79 (5.1 Yo) 714 (50%) 

CsA + FKS06" 25/79 (31.6%) 19/35 (76%) 
6/X (75 Yo ) 

FKSOh 4/58 (fl.9 Yo ) 315 (75 Yo ) 
Conversion 

FKS06 + CsA' 
OKT3 treatment 

CsA 5/79 (6.3 Yo ) 315 (60 "/o ) 
FK506 9/58 (15.5 % ) 619 (66.6 Yo ) 

8/58 ( 13.8 Yo ) 

Retransplantation due to recurrent graft hepatitis with or without 

Conversion due to acute or chronic rejection 
Conversion due to toxicity 

signs of chronic rejection 

tive I-5-year patient survival were similar in CsA-trea- 
ted [67/79 (84.8 % )] and FK.506-treated patients [SO. 58 
(86.2 % )]. The most common cause of death was HCV 
recurrence in conjunction with chronic rejection fol- 
lowed by hepatocellular carcinoma (HCC) recurrence 
or development of de novo malignancies. 

Retransplantation, conversion, and OKT3 
treatment 

Retransplantations due to HCV recurrence with or 
without concomitant signs of chronic rejection were per- 
formed in 4 out of 79 (5.1 % )  CsA-treated patients and 4 
out of 58 (6.9%) FK.506-treated patients (Table 1). Re- 
transplantation was successful in SO % of CsA-treated 
and 75 O h  of FKS06-treated patients. Conversion from 
CsA to FKS06 and vice versa was high with 2.5 of the 79 
patients (31.6%) in the CsA group and 8 of the 58 pa- 
tients (13.8 YO ) in the FK.506 group converting. Conver- 
sion to FK.506 was performed due to acute and chronic 
rejection and to CsA because of toxicity and HCV re- 
currence. In both groups, 25% of converted patients 
subsequently died. Five patients of the CsA group and 
9 of the FKS06 group received OKT3; 33.3-40 % of the 
patients of either group died (Table 1 ). 

Mycophenolate mofetil (MMF) therapy 

Six patients in the CsA group (7.6%) and 5 in the 
FKS06 group (8.6%) received MMF vor HCV recur- 
rence or acute and chronic rejection in conjunction 
with HCV recurrence (Table 2). Three patients of the 
FK506 group had been previously converted to CsA 
and 3 patients had required retransplantation. All pa- 
tients of this critical group are currently alive with good 
graft function. 
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Table 2 Incidence and indication of mycophenolate mofetil 
(MMF) therapy in hepatitis C (HCV) patients 

MMF therapy Number of patients 

Incidence 
CsA 6179 (7.6 76 ) 
FKSOh 5158 (8.6 %I )" 

Primary indication 
HCV recurrencc 6111 (53.5%) 
Acute rejection after HCV recurrence 311 1 (77.3%) 
Chronic rejection after HCV recurrence 211 1 (18.2%) 

,' Three o f  the 5 patients have been previously converted to CsA 

Discussion 

Early recurrence of hepatitis C viremia has been com- 
monly observed after liver transplantation [ 1-71, More 
than one-third of HCV patients will develop recurrent 
graft hepatitis at different degrees of severity. Further- 
more. an association between recurrent graft hepatitis 
with acute allograft rejection and augmented immuno- 
suppression has been previously reported [S-121. The 
majority of patients experienced first acute rejection 
with increased immunosuppressive therapy which was 
followed by recurrent graft hepatitis within 1 week to 
12 months. In some patients both events occurred al- 
most simultaneously. 

Although patient and graft survival rates were simi- 
lar in patients with HCV and patients transplanted for 
other indications, the predominant life-threatening fac- 

tor of HCV patients was the recurrent graft hepatitis in 
association with acute and chronic rejection. This was 
followed by death related to HCC recurrence or devel- 
opment of de novo malignancies as well as neurological 
complications [I  1, 121. Similar to observations by oth- 
ers, the outcome after retransplantation was fairly poor 
in this small patient population, especially in the CsA 
group which comprised more patients of the earlier ex- 
perience [ 10, 171. Newer therapeutic approaches inclu- 
ded antiviral therapy with ribaverin or the combination 
of ribaverin with interferon alpha and MMF therapy. 
However, because of the very short observation periods, 
no final conclusions can be drawn. But so far, MMF 
therapy in patients with recurrent graft hepatitis with 
or without signs of acute or chronic rejection is highly 
promising. Most patients improved with respect to graft 
function and general condition and all are alive and 
well. The positive effect of MMF therapy in patients 
with recurrent graft hepatitis and rejection may result 
from the combination of both the immunosuppressive 
and antiviral properties of MMF. 

In conclusion, survival rates of HCV patients were si- 
milar to those seen for other indications. Conversion 
from CsA to FKS06 and vice versa was high and reflects 
a critical group concerning patient survival. OKT3 treat- 
ment should be avoided. Retransplantations can be per- 
formed with fairly good success. A new therapeutic op- 
tion for critical patients experiencing acute or chronic 
rejection in conjunction with HCV recurrence may be 
the treatment with MMF. Initial results are promising 
but long-term experience is required. 
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