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Rescue FK506 early conversion 
for refractory rejection 
after pediatric liver transplantation: 
experience in 20 children 

Abstract Tacrolimus (FK506) is an 
effective and relatively safe novel 
immunosuppressant able to revert 
refractory rejection after pediatric 
liver transplantation (LTx). Be- 
tween April 1993 and October 1996, 
20 pediatric patients were converted 
to tacrolimus for biopsy-proven, 
steroid-resistant liver rejection. The 
mean follow-up was 18 months. The 
median time from LTx to switch was 
20 days. Tacrolimus was adminis- 
tered per os at a mean dosage of 
0.23 mg/kg per day to maintain me- 
dian blood levels of 10.8 ng/ml at 1 
week and 9.2 ng/ml at 1 year from 
the switch. Of the 20 patients, 15 are 
alive and they all recovered from 
rejection without the need of OKT3 

after conversion. The major causes 
of death were: one multiorgan fail- 
ure, two infections (cytomegalovirus 
Aspergillus), one bowel perforation, 
and one posttransplant lymphopro- 
liferative disease. One patient expe- 
rienced late side effects and was re- 
converted to cyclosporine when she 
was already rescued from hepatic 
allograft rejection. The results con- 
firm that an earlier conversion to ta- 
crolimus should be recommended 
after pediatric liver transplantation 
in order to revert hepatic allograft 
rejection with the best safety profile. 
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Introduction 

Previous reported experiences indicate that any anti-re- 
jection rescue therapy is less effective when started in 
the later stages of rejection and the incidence of toxicity 
is, furthermore, very high [l-3,6]. Tacrolimus (FK506), 
a novel, potent immunosuppressant, is able to reverse 
hepatic refractory acute rejection (RAR) either in adult 
or pediatric patients, but in the early experiences [7] the 
conversion from cyclosporine to tacrolimus often fol- 
lowed steroid pulses associated with an OKT3 course. 
This acute rejection treatment policy lead to over-im- 
munosuppression and a high incidence of toxicity [8]. 

In the Chicago experience [ S ] ,  the posttransplant 
lymphoproliferative disease (PTLD) incidence in pedi- 
atric liver-transplanted patients converted to tacrolimus 
after an OKT3 course was 28 % versus 6 % in the prima- 
ry tacrolimus-based regimen group. McDiarmid et al. 

[4], in the US multicenter trial on tacrolimus vs cy- 
closporine primary use, reported a lower mean cumula- 
tive steroid dose in the group taking tacrolimus. 

With the aim of limiting OKT3 administration and 
weaning our pediatric patients off steroids as soon as 
possible, 20 children who underwent liver transplanta- 
tion were converted from cyclosporine to tacrolimus 
for a biopsy-proven acute rejection not reverted by ste- 
roids. In order to achieve a better safety/efficacy bal- 
ance, tacrolimus was never administered intravenously 
and the blood levels were strictly monitored. 

Materials and methods 

In the last 10 years. 103 pediatric liver transplantations on 97 chil- 
dren have been performed at our Institution, and the primary im- 
munosuppressive regimen was based on a dual therapy combining 
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Table 1 Diagnostic indications fo r  liver transplantation 

Diagnosis Patients (n) 

Biliary atresia 
Fulminant hepatic failure 
Metabolic diseases 
Sclerosing cholangitis 
Byler diseases 
Other 

14 
2 
2 
2 
2 
2 

Tahle2 Median liver enzymes and serum creatinine at the time 
and after. 1 year of tacrolimus rescue conversion in 20 liver trans- 
planted pediatric patients. (ALT Alanine transaminase, GGPT y- 
glutamyl phosphotransferase. BUN blood urea nitrogen) 

Bilirubin ALT GGPT BUN Serum 
creatinine 

Preoperative 2.5 193 259 41 0.55 
1 month 1 .s 141) 233 37 0.51 
1 year 0.67 60 53 55 0.70 

cyclosporine and steroids. Between April 1993 and October 1996, 
24 pediatric liver transplanted patients were switched from cy- 
closporine t o  tacrolimus. The median age was 2 years and the 
body weight I 1  kg. The indications fo r  liver transplantation are 
summarized in Table 1. The indications for conversion were acute 
rejection refractory to steroids (20 patients), hypertricosis and gin- 
gival hyperplasia (3 patients), and inability to reach a therapeutic 
blood level of cyclosporine ( 1  patient). 

We analyze here the data of the RAR group. In our early expe- 
rience with tacrolimus. three patients received OKT3 before the 
conversion. but thereafter we adopted a more aggressive policy 
and the following patients were converted early to  tacrolimus 
when a stel-oid-resistant rejection occurred and was confirmed by 
histology. 

Tacrolimus was administered orally by an initial dose of0.2 mgi 
kgper day given i n  two divided doses. with dose adjustments based 
on clinical condition and daily blood levels during the first 2 weeks 
after the switch and at least twice a week successively. The target 
levels were initially maintaincd between 10-20 ngiml and below 
10 ngiml when biochemical stability was acheived. 

Results 

After a mean follow-up of 18months (range 
11-51 months), 15 out of 20 children are alive. The caus- 
es of death among the five dead patients were infections 
[one cytomegalovirus (CMV), one aspergillosis], bowel 
perforation, PTLD, and multiple organ failure. 

The early conversion is evident, considering that the 
median time interval between liver transplantation and 
tacrolimus conversion was 20 days and, moreover, that 
the preconversion mean serum bilirubin level (2.3 mg/ 
dl) in children is lower than the mean bilirubin level 
(6 mg/dl) in 28 liver-transplanted adult patients con- 
verted to tacrolimus for RAR in the same period 
(Fig. 1). 

]-Adults 1 

1 

Pre-FK 1 week 1 month I year 

Fig.1 Median serum bilirubin in a 1-year follow-up in 28 adult and 
20 pediatric liver transplant recipients converted to tacrolimus for 
refractory rejection. The pediatric group has been switched t o  ta- 
crolimus earlier. than adults ( F K  FKS06) 

All the patients alive recovered from rejection with- 
out the need of retransplantation or an adjunctive 
course of OKT3. 

The laboratory data pre- and postconversion are 
summarized in Table 2. The mean oral dose require- 
ment during the first year after the switch was 0.23 mg/ 
kg per day with a median blood level of 10.8 ng/ml at 1 
week and 9.2 ng/ml at 1 year. 

Of the 15 children still alive, 9 are now weaned off 
steroids. The median serum cholesterol was 157 mg/dl 
at the conversion and 131 mg/dl after 6 months. 

Lethal infections 

A 3-year-old child was switched to tacrolimus for rejec- 
tion 51 days after a reduced size liver transplant; the do- 
nor was CMV positive and the recipient CMV negative. 
Before conversion the  patient received a 10-day course 
of OKT3 and eight steroid boluses; despite a postopera- 
tive prophylactic and subsequent therapeutic adminis- 
tration of gancyclovir, 14 days after conversion the pa- 
tient became P65 antigen positive and developed in the 
following months a lethal respiratory distress due to 
CMV pneumonitis. 

Another patient, still alive, suffered a CMV infec- 
tion, reverted by gancyclovir therapy. 

A 6-month-old patient was converted to tacrolimus 
11 days after a reduced size liver transplant. During the 
first 2 weeks after the transplant she received eight ste- 
roid boluses and, immediately after the switch, FK506 
blood levels reached 31 ng/ml. She had to be retrans- 
planted 20 days after the first transplant because of he- 
patic artery thrombosis: the arterial stump culture was 
positive for Aspergillus. Amphotericin B therapy was 
promptly adopted but 10 days after the retransplanta- 
tion the child died from disseminated aspergillosis. 

A 1 -year-old child received a reduced size liver trans- 
plant and 8 days after the operation was converted to ta- 
crolimus for rejection, with subsequent normalization of 
the liver enzymes; 5 months later he developed a fulmi- 
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nant PTLD and the following month the patient died. 
The baseline serology was Epstein-Barr viros (EBV) 
positive for the first donor and EBV negative for the re- 
cipient, and moreover, the month before the PTLD di- 
agnosis, the patient had high tacrolimus blood levels 
(over 20 ng/ml) for an indefinite time. 

Other toxic events 

Nephrotoxicity was not biochemically or clinically evi- 
dent (Table 2). The median fasting blood glucose was 
79 mgidl at the switch and 76 mg/dl after 6 months. 
One patient suffered seizures and two patients, tran- 
sient diarrhea. 

We had to discontinue tacrolimus and readminister 
cyclosporine in one case. The patient, an 8-month-old 
baby, was converted for RAR 20 days after the opera- 
tion and recovered from rejection. In the following 
months she developed a malabsorption syndrome with 
ingravescent vomiting and electrolytes imbalance. The 
vomiting, which represented the major cause of recon- 
version to cyclosporine, disappeared after the switch. 

Discussion 

In our experience, tacrolimus has been effective in re- 
versing episodes of steroid-resistant acute rejection af- 
ter liver transplantation in children and has avoided the 
need of OKT3 administration and/or retransplantation. 
The occurrence of three deaths caused by severe infec- 
tions in this series of patients seems to be related to the 
use of excessive immunosuppression before or immedi- 
ately after the conversion to tacrolimus. 

More recently, an earlier conversion to tacrolimus, 
without the previous use of OKT3 and excessive steroid 
doses, has resulted in lower morbidity and no mortality 
due to infection. A careful monitoring of tacrolimus 
blood levels seems mandatory, even in the long term, to 
maintain therapeutic blood levels and, more important- 
ly, to prevent overimmunosuppression. On the basis of 
this initial experience we believe that a policy of early 
conversion from cyclosporine to tacrolimus for steroid- 
resistant rejection is justified by the excellent control of 
rejection achieved by the use of tacrolimus. 
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