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A multi centre randomised trial to examine the effect on renal 
function of delayed tacrolimus introduction in liver transplant 
recipients 
 
 
Proposed steering group 
 
Dr J Ferguson Birmingham, Dr C Milsom Leeds, Dr K Argawal Kings,           
Dr D Thorburn Royal Free,  Dr S Mason Newcastle, Dr M Allison Cambridge, 
Dr N Torpey Cambridge, Dr A Bathgate Edinburgh,                                  Prof 
A McCormack Dublin.  Plus a statistician. 
 
Monitoring committee 
TBA 
 
Background 
 
Acute kidney injury and chronic kidney disease are highly prevalent in liver 
transplantation. Acute kidney injury (AKI) occurs in 12-50 % of recipients, the 
wide range is due the differing definitions of AKI used in various studies. Most 
reports have associated the development of AKI with increased mortality. One 
group found that patients requiring renal replacement therapy after 
transplantation had a 4 fold increase in mortality. Furthermore, patients with 
acute kidney injury are more likely to develop chronic kidney disease. Chronic 
kidney disease (CKD) stage IV-V is found in 18.1% of liver transplant 
recipients at 5 years in the United States.  CKD in the liver transplant 
population is associated with increased cardiovascular mortality, increased 
hospitalisation rates and a four fold increase in mortality. Therefore the 
prevention of both AKI and CKD in liver transplant recipients has become a 
priority.  
 
The aetiology of renal failure in this setting is multifactorial. However it is well 
recognised that the calcineurin inhibitors are the dominant cause of renal 
dysfunction in liver transplant recipients. Both tacrolimus and cyclosporin lead 
to vasoconstriction of the afferent and efferent arterioles and reduce renal 
blood flow and the ultrafiltration coefficient and therefore the glomerular 
filtration rate. This is more likely to occur with high CNI concentrations but 
also can occur at therapeutic levels.  
 
A number of studies have examined the role of early CNI delay or 
minimisation in an attempt to prevent AKI and the development of CKD. 
These have used monoclonal antibodies or other immunosuppression in 
those with and without renal impairment. There have been four randomized 
trials, two with a humanized monoclonal anti-Interleukin-2 receptor blocker 
(dacluzimab) plus delayed tacrolimus, one with dacluzimab and reduced dose 
tacrolimus and one with baziliximab. Three showed improved renal function at 
one year and one did not. Where CNIs were either delayed or given at a 
reduced dose, there was no evidence of increased acute cellular rejection or 
graft loss. The data is heterogenous due to differing trough levels of 
tacrolimus, strict inclusion/exclusion criteria such as excluding patients with 
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renal dysfunction and in one case due to differing levels of renal dysfunction 
in the randomised groups. 
 
Despite its flaws the evidence strongly suggests that the delayed introduction 
of tacrolimus leads to an improvement in renal function at one year. The trials 
have all used IL2 receptor antagonist (IL2RA) induction therapy to cover the 
period without calcineurin inhibitor. However IL2RA are expensive, potent 
immunosuppressives and there is literature to suggest that they may lead to 
more aggressive recurrent hepatitis C. A regime that delayed the introduction 
of tacrolimus without the need for IL2RA would be ideal but as yet there is no 
evidence to support this approach. Potentially intravenous mycophenolate 
mofetil may allow such an approach due to its greater bioavailability than oral 
mycophenolate.   
 
 
We hypothesise that the delayed introduction of tacrolimus followed by a 
reduced trough level (5-10ng/ml) will lead to improved renal function at one 
year with no detrimental effect on graft function. In addition, we propose that 
IL2 receptor antagonists are not required to prevent acute rejection in patients 
that receive delayed tacrolimus after initial immunosuppression with 
intravenous mycophenolate and steroids.  
 
 
Experimental design and methods 
 
Study design and patient population 
 
The study will be a multi centre, prospective, open labelled randomised 
parallel group study.  We propose to include all liver transplant centres within 
the United Kingdom and Ireland.  
 
Inclusion criteria; patients between the ages of 18 and 70 years who were 
scheduled to receive a primary, single-organ liver transplant (including split 
liver transplant) from either a living or a deceased donor.  
Exclusion criteria include recipient of a multiorgan transplant, patients 
transplanted for acute liver failure, ABO incompatibility.  
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Treatment regimens 
 
Patients will be randomized centrally at listing for liver transplantation. 
Patients will be stratified from pre operative renal function at randomisation to 
ensure the three groups have the same initial mean eGFR: 
 
Group 1; MMF 1g BD (intravenously for the first 5 days to ensure adequate 
therapeutic concentrations), corticosteroid as per local practice, and 
commencement of tacrolimus at day 5 to achieve a trough level of 5-10 ng/ml. 
 
Group 2; Triple therapy with corticosteroid as per local practice, MMF 1g BD 
(intravenously for the first 5 days to ensure adequate therapeutic 
concentrations) and then orally and tacrolimus to achieve a trough level of 5-
10 ng/ml. 
 
Group 3; IL2RA (Basiliximab) 20mg intravenously at day 0 and day 4, 
corticosteroid as per local practice, MMF 1g BD (intravenously for the first 5 
days to ensure adequate therapeutic concentrations) and then orally and 
commencement of tacrolimus at day 5 to achieve a trough level of 5-10 ng/ml. 
 
Outcome measures 
 
Primary outcome; Percentage change in eGFR at 1 yr (baseline pre 
operative eGFR value as calculated by MDRD4 to 1 yr eGFR value as 
calculated by MDRD4)  
 
Secondary outcomes; graft survival at 1 yr, survival at 1 yr, biopsy proven 
rejection requiring treatment, sepsis, PTLD, CMV disease, episodes of 
dialysis. Patients will also be consented to continue follow up for 3 and 5 
years. 
   
Power calculations and data analysis  
 
A 10% percent change in GFR is felt to be clinically meaningful.  
For a 90% power to detect a treatment difference between groups at one year 
of 10%, 172 patients are required per treatment group. To allow for a 10% 
drop out rate, the sample size is increased to 189 patients per treatment 
group, giving a total of 567 patients for the study. 
 
The primary analysis will be on an intention to treat basis. Deaths during the 
first week will be excluded. Withdrawals will receive immunosuppression as 
per local protocol. 
  
There will be a subgroup analysis of patients with pre existing renal 
impairment (eGFR <60ml/min i.e stage 3 or above CKD).   
 
 
 
 


