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Introduction

With recent progress in immunosuppressive therapy, short-
term transplantation outcomes have improved remarkably.
However, from a long-term viewpoint, a number of problems
remain unsolved such as chronic impairment of the transplanted
kidney, infections and malignant tumors arising during the
management of post-transplant patients. Nephrotoxicity
associated with calcineurin inhibitors (CNI) is a particularly
challenging problem. As we think about dose reductions and
withdrawal of CNI including cyclosporine (CsA), as a means of
reducing the nephrotoxicity of CsA in the future, everolimus
(EVL), an mTOR inhibitor, is expected to play an important role
[1]. In our department, EVL has thus far been used for induction/
maintenance therapy in two cases, and for CsA nephrotoxicity in
three others (Table 1). We report our experience with a case of
CsA nephrotoxicity that developed after transplantation of a
kidney in which renal function was improved by switching from
CsA to EVL.

Table 1: Patients Everolimus Case.
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CAN: Chronic Alogtaft Nephropathy; CsA: cyclosporine; EVL: Everolimus;
MMF: Mycophenolate Mofetil; PSL: Prednisolone

Case Report

The patient was a 53-year-old woman. She had been suffering
from chronic renal failure due to hypertension associated with
pregnancy, and had already undergone living kidney
transplantation twice. However, renal transplant function was
impaired by chemotherapy for malignant lymphoma that
developed after transplantation and she was thus maintained on
dialysis. She then received living-donor kidney transplantation a
third time with her 50-year-old husband serving as the donor.
Because she was positive for anti-HLA antibody, she underwent
preoperative desensitization therapy, and immunosuppression
was induced and maintained with 4 agents, CsA, mycophenolate
mofetil (MMF), prednisolone (PSL) and basiliximab.

Renal function was immediately restored, with prompt
diuresis, by the newly transplanted kidney. However, since
urinary output began to gradually decrease on postoperative
day 3 (POD 3), renal biopsy (BTx) was performed on POD 14, and
CsA nephrotoxicity was diagnosed. The CsA dose was reduced,
resulting in gradual improvement of renal transplant function
and serum creatinine level (S-Cr) reached 1.07 (mg/dL) on POD
30. She was thus discharged. Subsequently, she developed
chronic rejection (CR) twice, but rejection was prevented with
anti-rejection therapy and she remained stable with S-Cr of
1.4-1.6 (mg/dL). BTx on that occasion showed a mixture of the
components of CsA nephrotoxicity. On POD 293, S-Cr suddenly
rose to 4.03 (mg/dL), necessitating BTx. Again, CsA
nephrotoxicity was diagnosed. The CsA dose was reduced, but
renal transplant function did not stabilize. Thus, CsA was
replaced with EVL on POD 341, and EVL+MMF+PSL was
established as maintenance immunosuppressive therapy. The
initial EVL dose was 1.5 (mg/day), with a target trough level of
3-8 (ng/mL). At this dose of EVL, renal transplant function
gradually improved, and S-Cr decreased to 1.17 (mg/dL) on POD
420. BTx also showed improvement of CsA nephrotoxicity
(Figures 1-7).
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Figure 1: Clinical course.

Figure 2: Renal Biopsy: 14POD; Isometric vacuolation of
proximal tubules (50% of the whole; CN: Cyclosporine
nephrotoxicity; No pathological findings of acute cellular
rejection (ACR).

Figure 3: Renal Biopsy: 56POD; No pathological findings of
isometric vacuolation : CN; Interstitial lymphocyte infiltration
and tubulitis : ACR.
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Figure 4: Renal Biopsy: 83 POD; Acute cellular (interstitial)
rejection
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Figure 7: Renal Biopsy: 420POD; Almost none pathological
findings of Isometric vacuolar degeneration 5); No
pathological findings of ACR.
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Figure 5: Renal Biopsy : 193POD; Mild interstitial lymphocyte
infiltration and tubulitis (5% of the whole Isometric vacuolar
degeneration in renal tubule (1-2% of the whole); Acute
cellular (interstitial) rejection.

Figure 6: Renal Biopsy: 293POD; Isometric vacuolation of
proximal tubules in 60% of the whole (cyclosporin
nephrotoxicity); No pathological findings of ACR.
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Discussion

Chronic allograft nephropathy (CAN) / interstitial fibrosis and
tubular atrophy (IFTA) is factor disturbing the long-term survival
of the renal transplantation [2-5]. One of the factors of CAN is
CNI nephropathy. Kreis et al. and Nankivell et al. reported that
most renal transplant patients exhibit signs of CNI nephrotoxicity
within 1 year of renal transplantation [6,7]. Moreover, Nankivell
et al. reported that lowering CNI dose can reduce CNI
nephrotoxicity [7]. Therefore, we should reduce a dose complete
withdrawal of CNI as soon as possible, or change CNI to other
drugs including EVL for preventing CNI nephropathy with
transplant kidney.

EVL is an immunosuppressive agent that exerts a
proliferation-inhibiting effect on T, B and vascular smooth
muscle cells. It is characterized by the absence of nephrotoxicity
such as that associated with CNI, but induces adverse reactions
such as hyperlipidemia, bone marrow suppression, delayed
wound healing and stomatitis. The lymphocyte incidence is
reportedly increased if EVL use begins immediately after renal
transplantation. Because EVL produces its effect by arresting the
cell cycle, it is frequently used in place of a metabolic inhibitor
[5,8]. In 2011, Budde et al. reported that they reduced the CNI
dose to diminish CNI nephrotoxicity in renal transplantation
cases and switched to EVL -based immunosuppressive therapy,
which proved effective [9]. Since then, the effectiveness of EVL-
based immunosuppressive therapy in reducing CNI
nephrotoxicity has been reported by a number of institutions. In
our hospital, EVL has been used on five cases. It was used for
induction and maintenance of immunosuppression in two cases,
and against CsA nephrotoxicity in three others, with the adverse
reactions of hyperlipidemia, hypertension, proteinuria and
infection. In two cases, one with severe proteinuria and the
other with a serious infection, CsA replaced EVL, but renal
function was good in the other three cases. In the present study,
EVL improved CNI nephrotoxicity in cases with acute
nephrotoxicity that developed immediately after transplantation
[10].
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Acute nephrotoxicity manifests when CsA selectively causes
constriction of afferent arterioles to reduce renal blood flow
[11]. Switching from CsA to EVL in such cases has been reported,
by many institutions, to produce relatively good results. On the
other hand, the pathogenesis of chronic nephrotoxicity is
considered to involve the effect of intrarenal arteriole
constriction, repeated and maintained over a long period,
impairment of vascular endothelial cells and acceleration of
interstitial fibrosis due to CsA. According to reports describing a
switch from CsA to EVL for chronic CNI-induced nephrotoxicity in
patients with transplanted kidneys for 10 years or longer, there
were no noticeable effects. The above findings suggest replacing
CsA with EVL, as a means of ameliorating CNI nephrotoxicity, to
be effective for acute nephrotoxicity while producing no
appreciable effects on chronic nephrotoxicity in which the
pathophysiological changes have already been completed
[12,13].

In the treatment of CsA nephrotoxicity, switching from CsA to
EVL was histopathologically confirmed to improve CsA
nephrotoxicity, EVL was safely used as a substitute for CsA, and
EVL+MMF+PSL can now be considered to be among the
effective immunosuppressive regimens.
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