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ABSTRACT 

Background: Calcineurin inhibitors (CNI) have significantly reduced the inci
dence of acute rejection. Nephrotoxicity however may contribute to long-term allograft 
dysfunction. Mycophenolate mofetil (MMF) may allow cyclosporine (CsA) dose re

duction without increasing the risk of rej ection. 
Methods: In seventy-eight living unrelated kidney transplant patients with renal 

dysfunction, we studied the effect ofCsA dose reduction in association with MMF on 

renal function and cardiovascular risk profile. 
Results: We reduced the cyc1osporine dose from mean 3.S±O.94 mg/kg/d to 

2±O.51 mg/kg/d,p<O.OOOl. Mean follow up duration was 22.99±8.98 weeks. The 

reduction ofCsA was associated with decrement of median serum creatinine from 

I. 7±O.99 mg/dL to 1.3±O.S2 mg/dL,p<O.OOO 1. We found improvement in lipid pro
file, mean cholesterol level from 212.73±41.72 to 199.69±37.33 mg/dL,p<O.002 

and also with triglyceride from 19S.28±92.21 to 167.64±60.82 mg/dL,p<O.OOS. No 
rejection episodes occurred, and an improvement in systolic and diastolic pressure was 
observed from 131.41±21.26 to 127.83±17.S3 rnrnIHg,p<O.OI and from 82.82±13.15 

to 78.88±83 rnrnHg,p<O.03 respectively. No significant difference in plasma uric acid 
level was observed after CsA reduction,p<O.06. 

Conclusion: This study suggests that CsA reduction is safe and is not associated 

with an increased risk of acute rejection. It also has the potential to improve allograft 
function and appears to reduce cardiovascular risk factors such as hypertension and 

hyperlipidemia. 
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INTRODUCTION 

Calcineurin inhibitors (CNI) have significantly re-
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duced the incidence of acute rejection. Nephrotoxicity 
however may contribute to long-term allograft dysfunc
tion. The nephrotoxicity of calcineurin inhibitors is an 
important factor in the pathogenesis of chronic allograft 
nephropathy. F urthermore, CNI have adverse cardiovas
cular side effects that may contribute to morbidity and 
mortality in renal allograft recipients. I.2 Thus, CNI, de-
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spite their unquestioned efficacy in improving short-term 
survival following organ transplantation, have the po
tential to adversely affect long-term outcomes. In gen
eral, the nephrotoxicity of calcineurin inhibitors can be 
classified as acute, functional and dose dependent in 
renal plasma flow (RPF) and glomerular filtration rate 
(GFR) or chronic structural changes and dose indepen
dent interstitial fibrosis.3 Cyclosporine (CsA)-associated 
renal fibrosis has been related to the overproduction of 
transforming growth factor (TGF-B l ) ,  a fibrogenic 
cytokine. Mycophenolate mofetil (MMF) may allow CsA 
reduction without increasing the risk of rejection. 

Mortality and morbidity due to cardiovascular prob
lems and chronic renal graft dysfunction remain high.4 
This is probably related to hypertension, renal dysfunc
tion, hyperuricemia and dyslipidemia. All of which are 
aggravated by CsA. MMF is a potent and specific in
hibitor of purine biosynthesis and hence, T and B lym
phocyte proliferation. There is some evidence that MMF 
in combination with a reduced dose of cyclosporine is 
an effective regimen for the treatment of established 
chronic allograft nephropathy.5 

We therefore studied the effect of CsA dose reduc
tion with MMF on renal function, blood pressure, lipid 
profile and anti-rejection efficacy in patients with slow 

deterioration of allograft function. 

PATIENTS AND METHODS 

This study was a single center, prospective clinical 
trial. Adult renal transplant recipients who underwent 
first or second living unrelated kidney transplant were 
regularly monitored. Inclusion criteria included patients 
with slow deterioration of allograft rejection, based on 
clinical symptoms, signs and laboratory abnormalities 
(serum creatinine). They were maintained on a conven
tional triple-immunosuppressive regimen (CsA, MMF, 
and prednisolone). 

Blood samples were used to measure creatinine, trig
lycerides, cholesterol, and uric acid, before and after CsA 
reduction. 

Another follow up was measurement of blood pres
sure. All results are expressed as mean±standard devia
tion (SD). Statistical analysis was performed using the 
Student's t-test for paired data and the relationship be
tween variables was analyzed using linear regression 
analysis. A p value<0.05 was considered significant. 

RESULTS 

A total of 78 patients were enrolled in the study, 46 
(59%) men and 32 ( 4 1  %) women. Mean age was 
36.29±13. 24 years. We reduced the cyclosporine dose 
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(from mean 3.5±0.94 mg/kg/day to 2±0.5 mg/kg/day, 
p<O.OOOl ) .  Mean f ollow up duration was 22.93±8.98 
weeks. The reduction of CsA was associated with a dec
rement of median serum creatinine levels (from 1. 7±0.99 
(1.4-7.9) mg/dL to 1.3±0.52 (0.6-5.3) mg/dL,p<O.OOO 1). 
We found improvement in lipid profile in all patients. 

There was a significant decrease in serum choles
terol concentration (from 2 l 2. 73± 41.72 to 199.69± 37.3.3 
mg/dL,p<0.002), and also with triglyceride (from 195.28± 
92.21 to l67.64± 60.82 mg/dL,p<0.003). No rejection epi
sodes occurred, and an improvement in systolic and di
astolic pressure was observed (from 131.41± 21 to 127.83 
±17.53 mmHg,p<O.OI, and from 82. 82±13.15 to 78. 88±83 
mm/Hg,p<0.03, respectively). 

No significant difference in plasma uric acid level was 
observed after CsA reduction (p<0.06) (Table I). 

DISCUSSION 

The result of this short-term prospective study sug
gests that the addition of MMF allows a reduction of 
CsA without increasing the incidence of acute rejection. 
This is supported by the following observation, that low 
exposure of CsA in association with MMF leads to simi
lar inhibition of calcineurin activity and cytokine pro
duction. Our finding suggests that very low dose CsA 
associated with MMF may attenuate nephrotoxicity with
out entailing a risk of under-immunosuppression. 6 

CsA reduction was followed by only one episode of 
acute reversible rejection in the study of Moarad et al. 
two years after CsA reduction.7 

In the study of Almondet, long-term CsA dose under 
4 mg/kg/day was shown to be a risk factor for chronic 
rejection. Some evidence suggests that a decrease in or 
withdrawal of CNI therapy may ameloriate progressive 
renal dysfunction. In the study of M atthew et aI, long 
term CsA reduction or discontinuation was deemed nec
essary to slow the rate of loss of renal function in pa
tients with deterioration of renal function. This inter
vention is safe, well tolerated and associated with a mini
mal incidence of acute rej ection. 8 In stable patients more 
than one year post transplant who receive CsA, pred
nisone and MMF, a strategy consisting of 50% CsA re
duction is safe, has the potential to improve short-term 
allograft function and appears to reduce cardiovascular 
risk factors such as hypertension and hyperlipidemia.9 

In our population no episode of acute rejection or 
chronic rejection developed after CsA reduction. In ad
dition to the improvement in renal function, change in a 
number of other laboratory parameters was also ob
served. Total cholesterol and triglyceride levels were sig
nificantly reduced, consistent with the known hyperlipi
demic effect of esA. There was a trend toward lower 
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Table I. Clinical parameters before an d after CsA re duction. 

Before CsA reduction After CsA reduction 

Mean CsA dose (mg/kg/ d) 

Me dian serum creatinine (mg/ d L) 

Mean triglyceri de (mg/dL) 

Mean cholesterol (mg/ dL) 

Mean systolic pressure (mmHg) 

Mean diastolic pressure (mmHg) 

Mean uric aci d (mg/ dL) 

blood pressure. 
CsA reduction in patients with a stable renal func

tion is accompanied by a decrease in systolic blood pres
sure, improvement of lipid profile and hyperuricemia. 10 

Total CsA withdrawal is associated with improved renal 
function and reduced systolic and diastolic blood pres
sure, but no significant improvement in cholesterol and 
triglyceride levels." In Ducloux's study with a mean fol
low up of 12±2 months, CsA withdrawal with a concomi
tant switch from AZA to MM F seemed to be safe and 
allows a substantial improvement in renal function, hy
pertension and hyperlipidemia.'2 Reduced uric acid ex
cretion can occur after renal transplantation, leading to 
hyperuricemia. This problem is common with 
cyclosporine. The lower GFR induced by cyclosporine 
probably plays a contributing role in uric acid retention, 
but tubular damage may also be important by impairing 
urate secretion. The CsA withdrawal studies of Schnuelle 
et al. showed that uric acid levels decreased with with
drawal or dosage reduction of CsA. 13 In our study, there 
was no significant decrease of uric acid after CsA reduc
tion. In summary, our study found that reduction in CsA 
dosage, with the concomitant use of MMF, was not only 
safe but also improved renal allograft function, hyper
lipidemia, and systolic and diastolic blood pressure. 
However, larger clinical trials with longer follow up may 
be needed to further evaluate the effect of CsA reduc
tion. 
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