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Steroid withdrawal 3 months 
after liver transplantation - 
does FK506 confer 
any advantage over cyclosporin? 

Abstract Eighty-one liver recipients 
were randomised to FK 506 Or 
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cyclosporin (CyA) and azathioprine 
(AzA), both in combination with 
steroids. Twenty-seven FK 506 and 
29 CyAIAzA patients continued in 
the trial 3 months after transplan- 
tation. Steroids were ceased in 
23 (85%) FK506 patients and in 
27 (93%) CyA patients. After 
steroid withdrawal, 2 FK506 and 4 
CyA patients were excluded from 
the study, all for reasons other 
than rejection. The median follow- 
up was 16 months for the FK506, 
and 19 months for CyA group. 

There were no acute rejection 
episodes or graft losses in the 
FK506 group. None of the CyA 
patients lost their graft but three 
(1 3 %) had episodes of acute rejec- 
tion requiring steroids to be re- 
commenced in two cases. There 
was no evidence of chronic rejec- 
tion in any of the annual review 
biopsies in either group. Our results 
suggested no advantage of FK506 
over CyA in its steroid-sparing 
effect. 
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Introduction 

Adverse effects of long-term steroid immunosuppression 
are well recognised. While it is generally accepted that 
steroids can be withdrawn safely in renal transplant 
patients treated with cyclosporin [3-5], the role of steroid 
therapy after liver transplantation is still a matter of 
debate. 

The policy of this unit has been to stop steroids in all 
patients with stable graft function 3 months after liver 
transplantation, and in our experience this is feasible and 
safe in the majority of patients under cyclosporin im- 
munosuppression [6]. Recently, much attention has been 
focused on the steroid-sparing potential of FK 506. The 
Pittsburgh group has reported that, unlike cyclosporin, 
FK 506 significantly reduces chronic steroid use after liver 
transplantation [2, 7, 81. 

In this prospective randomised study, we addressed 
the question of whether FK506 confers any advantage 
over cyclosporin in its steroid-sparing effect. 

Materials and methods 

Patients 

Between October 1990 and January 1992, 81 recipients of primary 
liver grafts in Birmingham were recruited into the European 
multicentre prospective randomised trial of FK 506- vs. cyclosporin- 
based immunosuppression in liver transplantation. There were 
40 patients in the FK506 and 41 in the cyclosporin/azathio- 
prine (CyA/AzA) treatment arms. The groups were well matched 
for patient demographic characteristics and indications for trans- 
plantation (Table 1). 

During the first 3 months after transplantation, 25 patients left 
the trial (Table 2). Steroids were stopped in 85% (23/27) of the 



S 86 

remaining FK506 patients and in 93% (27/29) of CyA patients 
(reasons for continuing steroids are given in Table 3). A further 
6 patients were excluded from the study after steroid withdrawal, 
all for reasons other than rejection (Table 4), leaving 21 patients in 
the FK506 group and 23 in the CyA group. 

Immunosuppression 

FK506 treatment was initiated with an i.v. dose of 0.075 mg/kg 
repeated every 12 h until conversion to oral therapy at  0.1 5 mg/kg 
every 12 h on day 4. This regimen was changed in March 1991 
following an amendment to the study protocol. The i. v. dose was 
rcduced to 0.03-0.05 mg/kg every 12 h during the 1st day with 
conversion to oral therapy on day 2. Subsequent dose adjustments 

Table 1 Patient demographic characteristics and indications for 
transplantation 

F K  506 C y A/AzA 
(n = 40) (n =41) 

Age (median, range) 
Sex (M/F) 
Primary biliary cirrhosis 
Primary sclerosing cholangitis 
Alcoholic cirrhosis 
Cryptogenic cirrhosis 
Cancer 
Fulminant liver failure 
Other 

50 (20-63) 
14/26 
19 
6 
2 
1 
2 
4 
6 

49 (18-62) 
18/23 
18 
6 
3 
5 

5 
4 

- 

Table2 Patients withdrawn from the trial during first 3 months 
after liver transplantation 

FK 506 (n = 13) CyA/AzA (n = 12) 

Death 6 6 
Graft loss 3 3 
Toxicity 4 

3 Rescue therapy - 

- 

Table 3 Reasons for continuing steroids 

F K  506 (n = 4) CyA/AzA (n = 2) 

Refractory rejection 2 
Colitis - 

Thrombocytopenia 1 
Other 1 

Table 4 Patients excluded from the study after steroid withdrawal 

FK 506 CyA/AzA 
(n = 2) (n =4) 

- Restarted on steroids for colitis 1 
Toxicity 1 1 
Death - 

Non-compliance - 
2 
1 

were made according to patient status regarding rejection, evidence 
of toxicity and through plasma concentrations (target range: 0.5- 
1 .O ngiml). Patients in the FK 506 group also received steroids: 
induction dose of 1 g methylprednisolone followed by 20 mg/day 
prednisolone. 

The CyA-based regimen used in our  centre consisted of CyA, 
Aza and steroids: CyA 2 mg/kg per day was given i.v. until the 
patient was able to take fluids orally, then p.0. 10 mg/kg per day 
with dose adjustments to give whole blood through level of 100- 
200 ng/ml, Azd 2 mg/kg per day and hydrocortisone 200 mg/day 
i.v. followed by prednisolone 20 mg/day. In both treatment groups, 
prednisolone was tapered (5 mg at  a time) during the 1st 3 months 
and then stopped in patients with stable graft function. 

FoIIow-u~ 

The study data was collected until March 1993, giving a median 
follow-up time of 16 months (range 10-27 months) for FK506 
patients and 19 months (range 11 -26 months) for CyA patients. 

Results 

There were no acute rejection episodes or graft losses 
following withdrawal of steroids in the FK 506 group and 
all 21 (100%) patients remained steroid free. Annual 
review biopsies were obtained in 20 patients 1 year after 
transplantation and in 13 patients at  2 years. None of 
them showed evidence of chronic rejection. 
In the CyA group, there were no graft losses but 3 (1 3 YO) 
of 23 patients in whom prednisolone was stopped devel- 
oped acute rejection (median time 9 weeks, range 3-12 
weeks after prednisolone withdrawal). The rejection 
resolved in all three grafts but steroids were temporarily 
recommenced in two patients. Twenty-one (91 %) pa- 
tients remained steroid free. There was no evidence of 
chronic rejection on any of the annual biopsies performed 
in all 23 patients at  1 year and in 15 biopsies performed at 
2 years after transplantation. 

Routine liver function tests shoyed no difference 
between the two treatment groups in long-term graft 
function (Table 5) .  

Table 5 Liver function tests at  last follow-up. Values are given as 
median and range 

F K  506 CyA/AzA 
(n = 21) (n = 23) 

Follow-up (months) 16 (10-27) 19 (11-26) 
Bilirubin (umol/l) 11 (5-78) 12 (5-51) 
AST (u/l) 30 (12-231) 21 (10-131) 
Albumin (g/l) 44 (30-52) 45 (33-50) 
Alk Phos (u/l) 280 (125-2965) 251 (107-1186) 
Prothrombin time (s) 15 (12-55) 15 (11-18) 
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Discussion 

Any benefits of steroid-free immunosuppression must be 
balanced against the increased risk of rejection and graft 
loss. Experience with renal transplantation using CyA 
suggests that steroid discontinuation, although as- 
sociated with a higher rate of acute rejection, has no 
adverse effect on long-term graft function or survival [3]. 

The steroid-sparing effect of cyclosporin in liver 
transplantation has not been widely recognised. There 
have been no prospective randomised studies analysing 
the effect of steroid withdrawal from CyA-treated recipi- 
ents on long-term graft survival, but the review of our 
policy clearly shows that it is feasible and safe in the 
majority of patients, both those treated with CyA and 
those treated with CyA and AzA [6]. Growing experience 
with FK 506 in liver transplantation led the Pittsburgh 
group to suggest that its ability to reduce chronic steroid 

use offers a major advantage over cyclosporin [2, 71. In 
contrast to these reports, our study failed to demonstrate 
any significant clinical difference between these two 
agents in their steroid-sparing effect. Steroids were dis- 
continued safely in the majority of patients with stable 
grafts both under CyA and FK 506 immunosuppression, 
with no adverse effect on subsequent graft survival in 
either group. 

Chronic rejection has been identified as a leading cause 
of late graft loss after liver transplantation [I]. It is 
noteworthy that none of the annual review biopsies 
showed evidence of chronic rejection up to 2 years after 
transplantation. 

In conclusion, our results confirmed that both FK 506 
and CyA allow safe steroid withdrawal after liver trans- 
plantation, but contrary to previous reports do not 
show any significant clinical advantage of FK 506 over 
CyA in its steroid-sparing effect. 
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