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Abstract :  
Tacrolimus is a potent immunosuppres-
sive agent used in solid organ transplan-
tation.it acts by inhibiting calcineurin 
phosphatase and inhibits T-lymphocyte 
activation. Neurotoxicity is a potentially 
serious toxic effect of tacrolimus which 
often is under-recognised. Neurotoxicity 
ranges from tremors and insomnia to sei-
zures and encephalopathy.We describe 
a 46 yr-old male renal transplant recipi-
ent who developed right foot drop after 6 
months of renal transplantation due to 

tacrolimus toxicity which improved after 
tacrolimus dose reduction. 
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INTRODUCTION: 
Calcineurin inhibitors (CNIs) are the 
mainstay of immunosuppression in renal 
transplantation. Compared to cyc-
losporine (CsA), tacrolimus (TAC) is as-
sociated with lower rate of biopsy proven 
acute rejection episodes,better long-term 
allograft survival and more favorable cos-
metic side effect profile . Long-term  

administration of tacrolimus has been as-
sociated with adverse effects such as 
nephrotoxicity, neurotoxicity, electrolyte ab-
normalities, and glucose intoler-
ance .Recently significant neurotoxicity has 
been reported with the use of calcineurin 
inhibitors which is more often with TAC. 
 
CASE REPORT: 
A 46 yrs old male patient, non diabetic with 
chronic kidney disease-stage V of unknown 
etiology was on hemodialysis for 2 years. 
He underwent deceased donor renal trans-
plant in October 2011.His immediate post 
transplantation period was uneventful ex-
cept for non-dialysis requiring delayed graft 
function.He was discharged on day 12 with 
serum creatinine of 1.3 mg/dl. His immuno-
suppression include TAC 6mg, mycophe-
nolate mofetil 1500 mg and prednisolone 
30mg per day.He was on cotrimoxazole 
prophylaxis.TAC trough levels were 6.7 ng/
ml on day 5 and 7.2 ng/ml on day 35 re-
spectively (done by chemiluminescent mi-
croparticle immunoassay).His follow up 
creatinine was0.8mg/dl. After 6 months, he 
developed acute onset right sided foot drop 
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figure 1a) with no other motor weakness or 
sensory loss in the lower limbs.There was no 
history of trauma, backache and addictions. 
His blood pressure was 110/70 mm Hg. 
Nervous system examination was normal ex-
cept for right foot drop (power 1/5) and trem-
ors.No peripheral nerve thickening was 
noted.Urine analysis revealed trace proteinu-
ria.Complete hemogram, serum electrolytes, 
calcium phosphorus, liver function tests and 
serum lipid profile were normal. Serum 
creatinine was 1.3 mg/dl (baseline value - 
0.8 mg/dl).X rays and Ultrasonagram of knee 
and hip to rule-out local pathology were nor-
mal.Viral markers were negative.Magnetic 
resonance imaging (MRI) spine with brain 
screening was normal except for minimal 
disc bulge at the level of L1-2. Nerve conduc-
tion study revealed reduced distal motor re-
sponse amplitude in right peroneal nerve 
consistent with axonopathy. TAC trough level 
was 9.2ng/ml. Foot drop improved within 3 
days (power-4/5) after TAC dose was re-
duced to 4 mg/d (figure 1 b).His creatinine 
value also returned to baseline. 
 
DISCUSSION: 
Around 10 - 28% of patients who are treated 
with CNIs develop neurotoxicity 1.CNI in-
duced neurotoxicity include mild symptoms 
(20 – 40%)in the form of tremors, headache, 
insomnia, photophobia, paresthesias, rarely 
peripheral neuropathy and major complica-
tions, such as confusion,seizures,cortical 
blindness,posterior reversible encephalopa-
thy syndrome(PRES) and coma that occur in 
5% to 8% of patients. It can be early (< 
2months) or late (> 2 months).Risk factors 
include previous seizures/ cerebrovascular 
disease, hypertension, cholesterol levels 
<100 mg/dL, use of intravenous methylpred-
nisolone, hypomagnesemia, high CNI levels, 
and aluminium 

overload 2. As CNIs are highly lipophilic, 
hypocholesterolemia causes increased 
percent of unbound drug and increased 
diffusion across the blood-brain barrier, 
resulting in increased uptake in the 
brain. No absolute relationship between 
the serum CNI levels and the occur-
rence or severity of neurologic symp-
toms is noted, but high levels are often 
found. Neurologic improvement occurs 
on dose reduction or discontinuation of 
drug. Two-third of patients improves by 
48 hours. As neurotoxicity is reported in 
patients with therapeutic levels of CNI 
without any risk factors [common espe-
cially with CsA], possibility of idiosyn-
crasy has also been implicated.CNIs 
cause magnesium depletion that lower 
the seizure threshold, and treatment 
with magnesium may improve symp-
toms. Genetic polymorphisms of 
ABCB1, CYP3A5 and MDR1 are ob-
served in CNI induced neurotoxic-
ity.Major neurological toxicities occur 
early with obseved median of 10–13 
days,often within 3 months,more com-
mon after liver and lung transplantation 
and with TAC rather than CsA.PRES3 

(Posterior reversible leukoencephalopa-
thy syndrome/reversible posterior cere-
bral edema syndrome) was initially de-
scribed in 1996. The pathogenesis pro-
posed are cerebral vasospasm / ische-
mia and consequent cytotoxic oedema 
which is supported by angiographic evi-
dence of diffuse or focal vasospasm 
and by infarctions, loss of auto regula-
tion with passive dilatation of the cere-
bral arterioles and enhanced release of 
endothelin ( potent vasoconstrictor) 
c a u s i n g  m i c r o v a s c u l a r  d a m -
age .Cerebral vasculopathy has been 
proposed due to location of lesion at 
watershed zones and high co-existence 
of neurological symptoms with bone 
marrow-associated thrombo  
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microangiopathy4 .Correlation between neuro-
toxic events and intracerebral concentration of 
TAC suggests a direct neurotoxic effect of the 
drug.Singh and colleagues5 showed the pre-
senting features of CNI induced PRES as sei-
zures(74%),altered mental status (50%),and 
visual abnormalities (28%).Multifocal low at-
tenuation of white matter in CT and increased 
signal intensities in both parieto-occipital lobes 
on T2weighted MRI are the predominant ra-
diological findings6.The differential diagnosis 
include hypertensive encephalopathy, Cy-
tomegalovirus encephalitis,cerebral fungal in-
fections,demyelinating disease,electrolyte dis-
orders, (hyponatremia, hypercalcemia or hy-
pocalcemia) and neoplasms.The pathogenesis 
of neurotoxicity involving the peripheral nerves 
is unclear. CNI may cause an inflammatory 
neuropathy by altering T-cell subsets, dysim-
mune neuropathy by enhancing or failing to 
inhibit T activation in response to peripheral 
myelin and disturbances in vasculature result-
ing in ischemia.Jain et al 7 reported a renal 
transplant patient who developed left common 
peroneal nerve palsy due to tacrolimus toxicity 
that recovered with switching over to 
CsA.Masri et al8described a case of pediatric 
renal transplant recipient who developed right 
brachial neuritis considered to be a neurotoxic 
manifestation of TAC.Cyclosporine has also 
been implicated in the development of unilat-
eral foot drop in a renal transplant patient 9.In 
our patient we ruled out all other possible 
cause of foot drop and near complete recovery 
was seen after TAC dose reduction. The Na-
ranjo Probability score was 4 in our patient 
that suggest TAC as a definite cause of foot 
drop10. (Naranjo developed simple, reliable 
questionnaire to identify the probability of a 
drug causing adverse reaction. A score of 
more than 3 out of 10 is suggestive of a drug 
causing reaction). 
 
CONCLUSION: 
 
 
 

In conclusion,tacrolimus is a rare but 
potential cause of unilateral common 
peroneal axonopathy in a renal trans-
plant recipient. CNI neurotoxicity is 
under-recognised with varied presen-
tation. The onset can be late, severe 
and irreversible.Though often occur 
with high serum drug level, can occur 
at therapeutic levels also.Early recog-
nition and prompt treatment with dose 
reduction or replacing the drug can 
avert the serious potentially irreversi-
ble adverse effect.  
 
REFERENCES:  

1.Bechstein WO: Neurotoxocity of 
calcinuerin inhibitors,impact and 
clinical management Transpl Int 
2000:13;313-26  
 
2.Schuruing J ,Wessling P, Verrips 
A Severe Tacrolimus neuroen-
cephopathy after liver transplanta-
tion Am J Neurorad 2003:24;2085-
88  
 
3.HincheyJ Chaves C,Appaignani 
B et al A reversible leukoencepha-
lopathy in organ transplant recipi-
ents N Engl J Med 1996:334;494-
500 

 
4 Bartynski WS,Grabb BC, Zeigler 
Z, Lin L,Andrews DF Watershed 
imaging features and clinical vas-
cular injury in Cyclosorin A Neuro-
toxicity J Compu Asst Tomography 
1997:21;872-80 

 
5 Singh N,Bonham A,Fukui MIm-
munosuppressive associated leu-
koencephalopathy in transplant re-
c ip ien ts  ;  T ransp lan ta t i on 
2000:69;467-72 6 .Ahn KJ, 
LeeJW,Hahns ST et al Diffusion 
weight MRI and ADC mapping in  



 

                                          An Initiative of The Tamil Nadu Dr. M.G.R. Medical University 
                                                   University Journal of Medicine and Medical Sciences 

FK506 neurotoxicity British J Radiology 
2003: 76:916-19 
 
6 Jain A,Mathew PJ ModiM, Mangal K 
unilateral common peroneal nerve palsy 
following renal transplantation J of Post-
graduate Medicine 2011:57(2):126-28 

 
7 MasriAL, FathallahW Quader S recov-
ery of tacrolimus associated brachial neu-
ritis after conversion to everolimus in 
paediatric renal transplant recipient 
Peadiatric Transplant 2008: 12;914-17 

 
8 P a t e l M K , R a h e e d 
A,MesrauaaB,Khadassh S Romeh SA 
Cyclosporine neurotoxicity presenting as 
an unilateral foot drop in renal transplant 
patient; Nephron 1991:58;116 

 
9  Naranjo CA,Busto U, Sellers EM et al 
A method for estimating the probablity of 
adverse drug reaction, Clin Pharmacol 
Ther 1981:30;239-45 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
                      figure 1a 
 

figure 1b 


