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ORIGINAL RESEARCH

Successful Conversion of 
Immunosuppressives from 
Cyclosporine to Tacrolimus 
in Chronic Rejection 
after Kidney Transplantation
Cornelia Blume, Markus Hollenbeck, Katrin Ivens, Peter Heering, Gerd-Rüdiger Hetzel, 
and Bernd Grabensee

The persistence of chronic renal allograft nephropathy is an important cause of graft
loss. Here the authors describe the 1st long-term results after switching from cy-
closporin A (CyA) to tacrolimus in patients with chronic allograft nephropathy. Eighteen
patients had chronic allograft nephropathy confirmed by biopsy. Mean observation pe-
riod was 12.3 months. The mean rate of decline in glomerular filtration (1/serum creati-
nine × 100/year) was measured as a function of time before and after conversion thera-
py using linear regression analysis. The regression coefficients were compared using
the Student t-test for paired samples. Conversion to tacrolimus significantly reduced the
progression to kidney failure. Kidney function was stable in the observed time interval
as the mean change of glomerular filtration rate decelerated significantly (1/creatinine
per year × 100, P < 0.029). Lipids and blood pressure values were significantly lowered
after conversion therapy. The authors’ results suggest that switching from CyA to
tacrolimus is adequate for treating chronic rejection in kidney allograft recipients.
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Introduction
Several reports indicate that switching from cy-

closporin A (CyA) to tacrolimus in patients with
chronic allograft rejection increases the transplant
survival rate, and thus delays the patients’ return to
dialysis therapy.1-4 We now report on the long-term
outcome of 18 recipients with biopsy-proven
chronic rejection following conversion from CyA
to tacrolimus. Evaluation of the clinical effect of
conversion treatment was based on the determina-
tion of the mean rate of GFR (estimated according
to Levin5 as 1/serum creatinine × 100/year) as the
parameter of the progression of renal function, as
well as assessment of other factors contributing to
renal transplant dysfunction, that is, dyslipopro-
teinemia and elevated blood pressure.

Patients and Methods
Between 1997 and 1999, we switched 18 patients

with biopsy-proven chronic allograft rejection (Fig
1) from CyA to tacrolimus (Table 1). Concomitant
immunosuppressive treatment (steroids between 5
and 10 mg daily in all patients and Mycophenolate
Mofetil in 9 patients) was not changed after the
switch from CyA to tacrolimus. The lipid-lowering
therapy and the number of antihypertensive drugs
affecting the renin-aldosterone system remained
the same before and after switching. CyA through
level amounted to 163 ± 29.6 ng/ml. Serum creati-
nine levels were documented every 2 weeks. Serum
triglycerides and cholesterol, hemoglobin, antihyper-
tensive drugs and blood pressure values were docu-
mented at least once a month. Data were document-
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Table 2 MEAN CHANGE OF GFR* BEFORE AND AFTER SWITCHING OF IMMUNOSUPPRESSIVE THERAPY

FROM CYCLOSPORIN A TO TACROLIMUS IN PATIENTS WITH CHRONIC TRANSPLANT REJECTION**

Mean Change of Mean Change of
GFR before Conversion GFR after Conversion Serum-Creatinine Serum-Creatinine

1/Creatinine (mg/dl) 1/Creatinine (mg/dl) at Conversion after 1 Year
per Year × 100 ± SD per Year × 100 ± SD Significance Mean (mg/dl) ± SD Mean (mg/dl) ± SD Significance

-7.92 ± 1.13 -0.04 ± 0.90 P = 0.029 3.36 ± 1.62 3.36 ± 1.63 ns

*glomerular filtration rate (1/serum-creatinine × 100 per year).
**serum-creatinine (mg/dl) at conversion and after 1 year (n = 18 ± SD), level of significance using the Student t-test.
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ed for 3 months before the time of conversion and
over a mean time of 12.3 months after conversion.
To estimate the mean rate of decline in GFR,5,6 the
mean rate of GFR was computed as the trend of re-
nal function (1/creatinine × 100) per year and
equals the linear regression coefficient. The slopes
of the GFR development before and after switching
were compared by means of the Student t-test.

Results
We investigated the effect of conversion from

CyA to tacrolimus in 18 patients with chronic
transplant rejection after transplantation (clinical
data in Table 1). Renal transplant function
amounted 3.36 ± 1.62 mg/dl at the time of con-
version from CyA to tacrolimus (Table 2). Switch-
ing from CyA to tacrolimus led to a significant im-
provement in transplant function (Table 2, Fig 1).
The mean rate of decline in GFR per year clearly
decelerated compared with the 3 months prior to
conversion (P < 0.029). Serum creatinine after con-
version from CyA to tacrolimus stabilized at 3.36 ±
1.63 mg/dl after a time interval of 1 year. Obvious-

ly, tacrolimus prevented further transplant function
loss due to chronic rejection in the long term.
Serum values of cholesterol and triglycerides were
significantly lowered after conversion therapy
(Table 3). In contrast, hemoglobin values remained
stable. Blood pressure values were slightly lowered,
and the antihypertensive regimen could be reduced
significantly from 4 to 3 antihypertensive drugs af-
ter switching to tacrolimus (Table 4).

Discussion
The aim of the study was to evaluate the effect of

tacrolimus conversion therapy in 18 patients with
persistent chronic rejection under cyclosporine, as
described in single case reports.7 The deterioration
of transplant function, as expressed by a declining
mean change of GFR per year, continued after
switching to tacrolimus, but the velocity of the de-
cline was significantly lower. Tacrolimus could not
reverse the transplant function loss due to chronic
rejection, but it was able to slow down the deterio-
ration of graft function. Elevated levels of both
blood pressure and blood lipids accelerate the pro-

Table 1 CLINICAL DATA OF 18 ALLOGRAFT RECIPIENTS

Clinical Parameter Patients with Chronic Rejection

Mean recipient age (± SD) 49.2 ± 10 years
Age ≥ 60 yr 3
Sex

Male 12
Female 6

Mean time after transplantation (months) (±SD) 21.4 ± 26 months
Renal transplant

Primary transplant 16
Retransplant 2

Patients with panel reactive antibody 3
d
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gression of chronic rejection. Treatment of chronic
transplant rejection therefore always includes opti-
mizing those factors. After conversion of CyA to
tacrolimus, we saw a significant decline of serum
cholesterol and serum triglycerides, whereas hemo-
globin values remained stable. Whether or not the
stabilization of renal function after conversion, and
the decline in serum lipids, is due to a withdrawal
of CyA7,8 or is directly caused by tacrolimus,9 can-
not be determined on the basis of these data.

Blood pressure in the observed patients was better
controlled under therapy with tacrolimus. This ob-
servation is compatible with results from Taylor
and others in patients after heart transplantation,
and by the U.S. Multicenter study group.10,11 In
conclusion, we demonstrate that in patients with
chronic allograft rejection, tacrolimus significantly
reduced the progression toward graft failure. Kid-
ney function was stable during a mean observation
period of 12.3 months. Based on our results, we
would recommend that in patients with chronic al-
lograft rejection, one should convert the therapy
from CyA to tacrolimus.
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Figure 1. Graphic presentation of the long-term change in renal function (represented by the mean rate of glomerular filtration
rate, 1/serum creatinine) in patients with biopsy proven chronic graft rejection in the observed time interval 12.3 months after
time of conversion treatment at t = 0 months (mean of n = 18). 

Figure 2. Light microscopic appearance of an exemplary biop-
sy specimen in renal transplant recipients: chronic, focally
floride interstitial rejection with lymphocytes in atrophic and
better maintained epithelial cell formations. Periodic
acid-Schiff, original magnification × 360. GFR = glomerular fil-
tration rate.
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Table 3 LIPIDS AND HEMOGLOBIN OF ALL PATIENTS BEFORE AND AFTER THERAPY CONVERSION FROM

CYCLOSPORIN A TO TACROLIMUS*

Before Conversion After Conversion Significance

Serum-cholesterol 255.52 ± 8.08 223.57 ± 6.01 P < 0.001
(mg/dl) mean ± SEM

Serum-triglycerides 225.65 ± 13.61 180.78 ± 10.41 P < 0.001
(mg/dl) mean ± SEM

Hemoglobin 12.32 ± 0.31 12.31 ± 0.22 ns
(g/d) mean ± SEM

*N = 18 ± SD, level of significance using the Student tailed t-test for paired samples.

Table 4 BLOOD PRESSURE LEVELS BEFORE AND AFTER SWITCHING TO TACROLIMUS AS OBSERVED IN

THE RENAL ALLOGRAFT RECIPIENTS AND NUMBER OF ANTIHYPERTENSIVE DRUGS GIVEN

BEFORE AND AFTER SWITCHING TO TACROLIMUS (N = 18 ± SD)

Before Conversion After Conversion Significance

Blood pressure 
mean ± SD (mm Hg) 146 ± 17/84 ± 7 141 ± 18/82 ± 4 P < 0.001

Antihypertensive drugs (total) 3.4 ± 1.1 2.8 ± 1.2 P < 0.001
ACE-inhibitors, 
AT-II antagonists mean ± SD 1.8 ± 0.5 1.9 ± 0.9 ns

d
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