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Although ezetimibe therapy has been shown to be effective in
lowering serum cholesterol level, it has not been reported to
affect serum cyclosporine level in transplant recipients. Here,
we describe a kidney transplant recipient who experienced acute
kidney allograft dysfunction after ezetimibe prescription. Our
patient showed an increase in serum creatinine level as well as a
decrease in serum cyclosporine levels 1 month after taking ezetimibe.
This suggests that ezetimibe may interact with cyclosporine and
decrease its serum level resulting in allograft dysfunction. In this
regard, careful monitoring of kidney function along with the serum
cyclosporine level in kidney allograft recipients is recommended

when cyclosporine is co-administered with ezetimibe.

Hyperlipidemia is very common in kidney
transplant recipients.! Ezetimibe, a novel inhibitor
of intestinal cholesterol absorption,2 has been shown
to be effective in lowering serum cholesterol levels
in renal transplant patients.>* There is no report
regarding significant adverse effects of ezetimibe
on allograft function.>® Ezetimibe impairs dietary
and biliary absorption of cholesterol at the brush
border level of the intestine without affecting the
absorption of triglycerides or fat soluble vitamins.?
Here, we describe a kidney transplant recipient
who experienced acute kidney allograft dysfunction
after ezetimibe administration.

A 56-year-old man with end-stage renal disease
secondary to diabetes mellitus had received a
kidney allograft transplant from a living unrelated
donor 7 year earlier. After transplantation, he did
not experience any episode of acute rejection,
and his serum creatinine level was maintained
between 0.9 mg/dL and 1.1 mg/dL. He was on
a maintenance immunosuppressive therapy with
prednisolone, 5 mg/d, mycophenolate mofetile, 2
g/d, and cyclosporine, 150 mg/d. Moreover, because
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of hyperlipidemia, he was taking gemfibrozil, 300
mg/d, and atorvastatin, 20 mg/d. During that time,
serum trough levels of cyclosporine were obtained
between 121 ng/mL and 125 ng/mL. Due to the lack
of response, ezetimibe was added to his medications
to lower serum cholesterol level. After 1 month, total
serum cholesterol level decreased from 224 mg/
dL to 172 mg/dL, serum low-density lipoprotein
cholesterol decreased from 143 mg/dL to 78 mg/
dL, and serum triglyceride level increased from
224 mg/dL to 305 mg/dL, while serum creatinine
level increased from 1.1 mg/dL to 4.4 mg/dL and
cyclosporine trough level decreased to 45 ng/mL
(Table). Renal radionuclide scan showed evidence

Laboratory and Biochemical Variables Before and After
Ezetimibe Therapy

Before After
Variable Ezetimibe Ezetimibe
Therapy Therapy
Serum creatinine, mg/dL 1.1 4.4
Cyclosporine dose, mg/d 150 150
Cyclosporine trough level, ng/mL 125 45
Total serum cholesterol, mg/dL 224 172
Serum LDLC, mg/dL 143 78
Serum triglyceride, mg/dL 224 305

*LDLC indicates low-density lipoprotein cholesterol.
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of acute kidney allograft rejection. Ezetimibe was
discontinued and the patient was administered 4
pulses of prednisolone, 1000 mg, resulting in a
decrease in serum creatinine level to 2 mg/dL.
In addition, diltiazem, 120 mg/d, was added to
increase the serum trough level of cyclosporine,
which rose to 169 mg/dL.

In our knowledge, this is a first report of acute
kidney allograft dysfunction following to ezetimibe
therapy seven years after renal transplantation.
Unfortunately, we did not perform a kidney
allograft biopsy. We need to have a renal biopsy
to confirm the diagnosis of an acute rejection.
However, sudden increase in serum creatinine level
decreased cyclosporine trough level and dramatic
response to anti-rejection therapy are indicating to
the diagnosis of acute allograft rejection. As we had
not made any changes in the previous treatment
protocol and administered doses of cyclosporine
and any other medications, it is likely that ezetimibe
might be a probable cause of decreased serum
cyclosporine level as well as the occurrence of
acute allograft rejection. Nevertheless, the other
differential diagnosis in the setting of the acute
allograft dysfunction should be considered.

Few studies have assessed the effects of ezetimibe
on allograft function and its interaction with
cyclosporine. In two clinical trials, ezetimibe had not
any adverse effect on kidney allograft function but
exerts protective effects on creatinine clearance.>”
Furthermore, ezetimibe did not significantly alter
the serum trough level of cyclosporine during
one year follow up period. Although findings of
these trials differ from those in our patient, most
randomized clinical trials were performed including
a few patients to identify any adverse effects.

In rats, ezetimibe inhibited the intestinal
absorption of alpha-tocopherol (vitamin E) but had
not any effect on the uptake of retinol (vitamin
A) and cyclosporine A.® Although several studies
showed ezetimibe had no effect on the serum
level of cyclosporine in transplant recipients,®”?
multiple 20 mg doses of ezetimibe were found
to increase mean serum cyclosporine level by
approximately 15% in healthy subjects.'” Moreover,
pharmacokinetic interactions between ezetimibe
and cyclosporine in transplant recipients were
found to result in a significant increase in the
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serum level of ezetimibe.!112

In addition to ezetimibe, our patient had received
gemfibrozil and atorvastatin for management
of hyperlipidemia. Although a combination of
ezetimibe and fenofibrate has been safely used
in patients with hyperlipidemia,'® fenofibrate
has been found to increase the serum level of
ezetimibe in healthy subjects.!*!*> Ezetimibe does
not have any significant effect on the plasma
level of atorvastatin.’ In this way, interactions
of cyclosporine, ezetimibe, and gemfibrozil in
transplant recipients is not clear. Because of the
limited experience in the setting of cyclosporine
therapy, physicians are recommended to be cautious
when adding ezetimibe to the treatment protocol
including cyclosporine and monitor carefully the
serum level of cyclosporine.'®

Findings in our patient suggest that, in renal
transplant recipients, ezetimibe may decrease
the serum cyclosporine level, resulting in acute
kidney allograft dysfunction. Because the long-
term safety of ezetimibe and its interaction with
cyclosporine are not yet well understood, careful
considerations and consistent monitoring of kidney
allograft function as well as serum cyclosporine
level in all transplant recipients is recommended.

None declared.

1. Kasiske B, Cosio FG, Beto J, et al. Clinical practice
guidelines for managing dyslipidemias in kidney transplant
patients: a report from the Managing Dyslipidemias in
Chronic Kidney Disease Work Group of the National
Kidney Foundation Kidney Disease Outcomes Quality
Initiative. Am J Transplant. 2004;4 Suppl 7:13-53.

2. Sudhop T, Lutjohann D, Kodal A, et al. Inhibition of
intestinal cholesterol absorption by ezetimibe in humans.
Circulation. 2002;106:1943-8.

3. Panichi V, Manca-Rizza G, Paoletti S, et al. Safety
and effects on the lipid and C-reactive protein plasma
concentration of the association of ezetimibe plus
atorvastatin in renal transplant patients treated by
cyclosporine-A: a pilot study. Biomed Pharmacother.
2006;60:249-52.

4. Langone AJ, Chuang P. Ezetimibe in renal transplant
patients with hyperlipidemia resistant to HMG-CoA
reductase inhibitors. Transplantation. 2006;81:804-7.

5. Puthenparumpil JJ, Keough-Ryan T, Kiberd M, et al.
Treatment of hypercholesterolemia with ezetimibe
in the kidney transplant population. Transplant Proc.
2005;37:1033-5.



10.

12.

13.

Kidney Allograft Function and Ezetimibe—Nouri-Majelan et al

. Buchanan C, Smith L, Corbett J, et al. A retrospective

analysis of ezetimibe treatment in renal transplant
recipients. Am J Transplant. 2006;6:770-4.

. Turk TR, Voropaeva E, Kohnle M, et al. Ezetimibe

treatment in hypercholesterolemic kidney transplant
patients is safe and effective and reduces the decline
of renal allograft function: a pilot study. Nephrol Dial
Transplant. 2008;23:369-73.

. Narushima K, Takada T, Yamanashi Y, et al. Niemann-

pick C1-like 1 mediates alpha-tocopherol transport. Mol
Pharmacol. 2008;74:42-9.

. Kohnle M, Pietruck F, Kribben A, et al. Ezetimibe for the

treatment of uncontrolled hypercholesterolemia in patients
with high-dose statin therapy after renal transplantation.
Am J Transplant. 2006;6:205-8.

Bergman AJ, Burke J, Larson P, et al. Effects of ezetimibe
on cyclosporine pharmacokinetics in healthy subjects. J
Clin Pharmacol. 2006;46:321-7.

. Bergman AJ, Burke J, Larson P, et al. Interaction of single-

dose ezetimibe and steady-state cyclosporine in renal
transplant patients. J Clin Pharmacol. 2006;46:328-36.

Koshman SL, Lalonde LD, Burton I, et al.
Supratherapeutic response to ezetimibe administered with
cyclosporine. Ann Pharmacother. 2005;39:1561-5.

McKenney JM, Farnier M, Lo KW, et al. Safety and
efficacy of long-term co-administration of fenofibrate and
ezetimibe in patients with mixed hyperlipidemia. J Am Coll
Cardiol. 2006;47:1584-7.

14.

15.

Gustavson LE, Schweitzer SM, Burt DA, et al. Evaluation
of the potential for pharmacokinetic interaction between
fenofibrate and ezetimibe: A phase |, open-label, multiple
doses, three-period crossover study in healthy subjects.
Clin Ther. 2006;28:373-87.

Reyderman L, Kosoglou T, Statkevich P, et al. Assessment
of a multiple-dose drug interaction between ezetimibe,

a novel selective cholesterol absorption inhibitor and
gemfibrozil. Int J Clin Pharmacol Ther. 2004;42:512-8.

. Kosoglou T, Statkevich P, Johnson-Levonas AO, et al.

Ezetimibe: a review of its metabolism, pharmacokinetics
and drug interactions. Clin Pharmacokinet. 2005;44:
467-94.

Correspondence to:

Nader Nouri-Majelan, MD

Division of Nephrology, Department of Internal Medicine, Shahid
Sadoughi Medical University, Yazd, Iran

Tel: +98 913 152 6380

Fax: +98 351 822 4100

E-mail: dr_nori_majelan@yahoo.com

Received October 2009
Revised May 2010
Accepted July 2010

135



