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Recovery of Delayed Graft Function after Calcineurin Inhibitor
Sparing Regimen in a Renal Transplant Patient with
Calcineurin Inhibitor Toxicity: A Case Report
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The recipient candidate was a 51-year-old male with end-stage renal disease owing to diabetes mellitus. The initial im-
munosuppressive regimen included basiliximab for induction and tacrolimus, mycophenolate mofetil, and steroids. Urine output
was 413 mL/day on the operative day and 100 mL/day on the postoperative day (POD) 1. There was no definite stenosis of the
ureter or vessels. He had anuria on POD 2~4 and he had undergone hemodialysis. His serum creatinine level did not decrease.
Therefore, a graft biopsy was performed on POD 4. The pathologic finding was consistent with acute calcineurin inhibitor (CNI)
toxicity. There was no evidence of rejection or acute tubular necrosis. Anuria continued on POD 6; therefore, we started sirolimus
instead of a CNI based regimen. Graft function was gradually recovered 1 day after reduction of CNI dose and hemodialysis was

stopped. The serum creatinine level was normalized on POD 10. He was discharged on POD 21.
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INTRODUCTION

Use of calcineurin inhibitors (CNI) such as cyclosporine
and tacrolimus has resulted in improved graft survival fol-
lowing renal transplantation(1,2). However, they are asso-
ciated with acute or chronic nephrotoxicity. Since approval
by the Food and Drug Administration in 1999 for use in
transplantation, sirolimus has been reported to be less neph-
rotoxic than CNIs(3,4). Therefore, sirolimus combined with

low dose of CNI can result in recovery of DGF by CNI tox-

Received December 31, 2013
Revised July 17, 2014
Accepted August 29, 2014

Corresponding author: Jong Won Park

Division of Nephrology, Department of Internal Medicine, Yeungnam
University Medical Center, Yeungnam University College of
Medicine, 170 Hyeonchung-ro, Nam-gu, Daegu 705-717, Korea
Tel: 82-53-680-3849, Fax: 82-53-654-8386

E-mail: jwpark@med.yu.ac.kr

icity or may be useful for patients at risk for development
of DGF by CNI toxicity. Here, we report a case of success-
ful recovery from CNI toxicity after sirolimus combined
with low dose of CNI in a renal transplant recipient with
DGF.

CASE REPORT

The donor was a 51-year-old male who succumbed to an
intracranial hemorrhage. He had no known underlying renal
or systemic disease and the serum creatinine level at the
time of organ harvest was 0.98 mg/dL. The recipient candi-
date was a 51-year-old male with end-stage renal disease
owing to diabetes mellitus who had received peritoneal dial-
ysis for 6 years. He had transferred to hemodialysis and
maintained hemodialysis for 2 years. The blood types of the

donor and the recipient were compatible as A*. The human
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leukocyte antigen mismatch was 4/6; however, pretransplant
T- and B-lymphocyte crossmatches were negative. Cold is-
chemic time was 50 minutes. Initial immunosuppressive reg-
imen included basiliximab for induction and tacrolimus, my-
cophenolate mofetil (MMF), and steroids as maintenance
therapy. Cold ischemic time was 50 minutes. No hypotensive
events or complications were noted.

Urine output was 413 mL/day on the operative day and
100 mL/day on postoperative day (POD) 1 (Fig. 1). On
POD 1, duplex ultrasonography showed 0.85 for resistance
index. No definite stenosis of ureter or vessels was observed.
He had oliguria on PODI1 and anuria until POD 2~4. He
had received hemodialysis. His serum creatinine level did
not decrease. Therefore, a graft biopsy was performed on
POD 4. The pathologic finding was consistent with acute
CNI toxicity and arterial nephrosclerosis of the donor kid-
ney (Fig. 2A~C). Tacrolimus level was 15.3 ng/mL. No

evidence of rejection or acute tubular necrosis was observed.
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Fig. 1. Course of urine output and serum creainine levels according
to treatment. Abbreviations: KT, kidney transplantation; POD,
postoperative day; CNI, calcineurin inhibitor; MPD, methylpred-
nisolone; PD, prednisolone; MMF, mycophenolate mofetil; FK,
tacrolimus; TL, trough level; SRL, sirolimus.
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He was not treated with intravenous hyperosmotic fluid, ra-
diocontrast agent, or immunoglobulin.

Anuria continued on POD 6; therefore, we planned a CNI
withdrawal regimen. Sirolimus was initiated with a loading
dose of 4 mg/day, followed by 2 mg/day once daily, aiming
for an initial target trough level of 8 to 12 ng/mL. At this
time, tacrolimus was reduced by 50%, from 8 to 4 mg/day.
MMF (2 g/day) and steroid (20 mg/day) were maintained.
Graft function was gradually recovered one day after re-
duction of CNI dose by 50% and hemodialysis was stopped.
The serum creatinine level was normalized on POD 10. On
POD 11, follow-up duplex sonography showed 0.76 for re-
sistance index. He was discharged on POD 21. On POD 47,
a graft biopsy was performed repeatedly. Compared to ini-
tial finding, the acute CNI toxicity showed improvement
(Fig. 2D). Tacrolimus and silorimus levels were 6.2 and 9
ng/mL, respectively. On POD 55, the patient remained
asymptomatic under maintenance therapy with prednisolone
20 mg/day, sirolimus 2 mg/day, MMF 2 g/day, and tacroli-
mus 4 mg/day, and the serum creatinine was 1.11 mg/dL.
Urine dip stick test was negative for protein. Tacrolimus was
tapered at POD. The patient is currently on three-drug im-
munosuppressive regimen (prednisolone, sirolimus, and
MMF).

DISCUSSION

CNIs have been the cornerstone of immunosuppression in
kidney transplantation since the late 1970s. Although CNI
have been effective in reducing the incidence of rejection
and improving graft survival, CNIs per se have been asso-
ciated with development of acute and chronic nephrotox-
icity(5). CNI nephrotoxicity is divided into arteriolopathy
and tubulopathy. Isometric tubular epithelial cell vacuoliza-
tion is commonly seen in graft biopsy of acute CNI neph-
rotoxicity; however, arteriolopathy is the main cause of
graft dysfunction after kidney transplantation. Arteriolopa-
thy by CNI is associated with an increase in vasoconstrictor,
decrease in vasodilator, and activation of the renin-ang-
iotensin system, consequently resulting in an increase in vas-
cular resistance and a decrease in glomerular filtration
rate(5). In addition, their prolonged use can lead to chronic

allograft nephropathy and graft loss. The mammalian target
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Fig. 2. (A~C) Initial light microscopy shows acute calcineurin inhibitor toxicity; this finding showed improvement at follow-up biopsy
(D) (HE stain, X800 for A and D; X400 for B and C).

of rapamycin inhibitor has received increasing attention as
an alternative immunosuppressant for decreasing CNI neph-
rotoxicity(3,4,6). CNI minimization, avoidance, withdrawal,
or conversion regimens were introduced. Many clinical stud-
ies demonstrated the efficacy of CNI sparing regimens
maintained good renal function with an acceptable level of
safety(7-13).

CNI nephrotoxicity may be exacerbated in recipients with
pre-existing donor pathology, such as diabetes, hypertension,
or ischemic injuries resulting in delayed graft function
(DGF)(6). In our case, there was an increase in resistance
index of renal vessels, but no definite stenosis of vessels.
Clinical findings revealed DGF and graft biopsy showed evi-
dence of acute CNI nephrotoxicity and pre-existing hyper-

tensive renal disease of the donor kidney. There was no evi-

dence of acute tubular necrosis and rejection. These findings
indicate that DGF is caused by CNI nephrotoxicity. We
think that ischemia by afferent arteriolar vasoconstriction
combined with pre-existing hypertensive nephropathy play
an important role in development of DGF. However,
McTaggart et al.(14) reported that de movo sirolimus pro-
longed recovery from DGF after kidney transplantation. For
patients with DGF by CNI toxicity without other cause, CNI
withdrawal combined with sirolimus will lead to a decrease
in renal vascular resistance and recovery of DGEF.

In conclusion, our case suggests that recovery of DGF by
CNI without other causes can be achieved using a CNI spar-
ing regimen. However, accumulation of a larger number of
cases of a similar nature may be required before a definite

consensus can be reached.
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