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Abstract

Amiodarone is a potent inhibitor of CYP3A4 and can
increase serum concentrations of drugs that are substrates
of this enzyme system. Immunosuppressive drugs are
also metabolized through the cytochrome metabolic path-
way what may lead to important drug-drug interactions.
A 60-year-old female received her second allograft from
the deceased donor and was treated with tacrolimus,
mycophenolate mofetil and steroids. Amiodarone was
introduced for treatment of paroxysmal atrial fibrilla-
tion four days after the transplantation. One month af-
ter the discharge she was readmitted to hospital for eva-
luation of the creeping creatinine. Biopsy showed bor-
derline acute rejection. She received 3 boluses of 6-
methilprednisolone but creatinine continued to rise.
Repeated biopsy was without signs of rejection with
mild interstitial fibrosis/tubular atrophy, mild global
glomerulosclerosis and moderate arterial sclerosis.
However, tubular vacuolization was prominent. After
careful revision of her therapy we decided to replace
amiodarone with sotalol. One week later her creatinine
fell from 350 to 220 umol/l and remained stable. This
case illustrates possible amiodarone nephrotoxicity in
arenal transplant recipient. We suggest that patients who
need amiodarone in combination with tacrolimus be clo-
sely monitored by both cardiologists and nephrologists,
with frequent determinations of tacrolimus trough levels
and serum creatinine measurements.
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Introduction

Amiodarone is an important drug indicated for the treat-
ment of supraventricular and ventricular arrhythmias,
such as atrial or ventricular fibrillation. It is a potent
inhibitor of CYP3A4 and may increase serum concen-
trations of drugs that are substrates of this enzyme sys-

tem. Additionally, amiodarone may inhibit the P-gly-
coprotein efflux pump in the intestines thus enhancing
absorption of certain drugs. Immunosuppressive drugs
are also metabolized through the cytochrome metabolic
pathway [1], what may lead to important drug-drug in-
teractions. Several case reports have described QT inter-
val prolongation after concomitant use of amiodarone and
tacrolimus [2,3]. Also, amiodarone nephrotoxicity has been
demonstrated in animal and observational studies [4-6].
We report a case of kidney allograft dysfunction po-
ssibly caused by amiodarone nephrotoxicity precipi-
tated by tacrolimus.

Case report

A 60-year-old woman with end-stage renal disease
caused by chronic glomerulonephritis without biopsy
received her second allograft from deceased donor in July
2014. First transplantation was performed in 1996, and
graft functioned until 2005 when she had restarted with
hemodialysis. Immunosuppression consisted of Thymo-
globulin induction, tacrolimus (0.1 mg/kg), mycopheno-
late mofetil 2x1 g and steroids. Amiodarone was intro-
duced 4 days after the transplantation for treatment of
paroxysmal atrial fibrillation. She was discharged from
the hospital with serum creatinine 212 umol/l 15 days
after transplantation, in the sinus rhythm. Other drugs
included pantoprazole, bisoprolol, valgancyclovire, tri-
metoprim-sulphometoxazol, vit D3, furosemid, minoxi-
dil and moxonidine. She was readmitted to the hospital
one month later for evaluation of allograft dysfunction
with the "creeping" serum creatinine reaching 330 pmol/l.
Tacrolimus trough level was 8.2 pg/L. Trimetoprim-
sulphometoxazol was immediately omitted. Viruses were
negative. Biopsy showed borderline acute rejection with
negative C4d. Donor specific antibodies were negative.
CML and ADCML were both positive, however, with
evident cytotoxicity in the control test of autologous
serum what may be consequence of drugs toxicity. She
received 3 boluses (500 mg each) of 6-metilprednisolone
with no effect. Serum creatinine continued to rise with
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no changes indicative for acute rejection on repeated
biopsy. Pathohistological finding included mild inter-
stitial fibrosis/tubular atrophy, mild global glomerulo-
sclerosis and arterial sclerosis. However, tubular vacuoli-
zation was present (Figure 1) indicating possible toxicity.

After careful revision of her therapy we suspected
amiodarone nephrotoxicity and decided to replace amio-
darone with sotalol for rhythm control. Seven days
after removing amiodarone, serum creatinine fell from
350 to 220 umol/l and remained stable during the fo-
llow-up of three years.

Discussion

We describe a case of a kidney transplant recipient
with a possible amiodarone-tacrolimus interaction leading
to amiodarone nephrotoxicity. Tacrolimus is metaboli-
zed by cytochrome CYP3A4 in liver and small bowel.
It is also a substrate for P-glycoprotein, a drug trans-
porter that decreases the absorption and increases ex-
cretion of substrates. Amiodarone inhibits both mecha-
nisms and therefore may cause drug-drug interactions
[1]. Amiodarone and tacrolimus interactions have been
previously described [2,3]. Both are substrates at CYP3A
for enzyme metabolism and could potentially be impli-
cated in increasing the concentration of the other agent
through competition for metabolism sites.

To our knowledge, this is the first report demonstrating
amiodarone-tacrolimus interaction beyond the QT inter-
val prolongation with normal trough levels of tacroli-

mus. It seems that underestimated drug-drug interac-
tion ultimately induced amiodarone nephrotoxicity.
Previous case reports recommend frequent serum tac-
rolimus concentration monitoring and prospective tac-
rolimus dose reductions when the two drugs are given
in combination. The amiodarone-induced inhibition of
tacrolimus metabolism resulted in significantly lower
doses of tacrolimus necessary to achieve proper thera-
peutic serum concentrations [3]. Much less is known
about effects of tacrolimus on possible elevation of
amiodarone concentration, which may be clinically im-
portant while both animal and observational studies su-
ggested that amiodarone may cause renal impairment
by reducing renal blood flow or inducing tubular alte-
rations [4-6].

In conclusion, given the importance of the amiodaro-
ne-tacrolimus interaction, we suggest that patients who
need amiodarone in combination with tacrolimus be
closely monitored by both cardiologists and nephrolo-
gists, with frequent determinations of tacrolimus trough
levels and serum creatinine measurements. If possible,
an alternative agent for control of hearth rhythm in renal
transplant recipients treated with tacrolimus should be
discussed with cardiologists.
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