
C
R

R

T
t
t
e
1
l
t
g
m
a
m
w
m
c

C
C

A
i
t
m
C
t
t

yclosporine-Associated Leukoencephalopathy in Organ Transplant
ecipients: Experience of Three Clinical Cases

. Muñoz, M. Espinoza, O. Espinoza, A. Andrade, E. Bravo, and F. González

ABSTRACT

Leukoencephalopathy is a structural alteration of cerebral white matter mainly involving
damage to myelin. Several reports have linked cyclosporine (CsA) with this alteration. The
clinical features vary from qualitative alterations of consciousness to neurological deficits.
Magnetic resonance imaging (MRI) of the brain demonstrates the damage to the white
matter, which is essential for the differential diagnosis. We describe three clinical cases of
leukoencephalopathy. The first case is a 43-year-old man received a cadaveric kidney
transplant using immunosuppression with of mycophenolate mofetil, prednisone, and CsA.
Four months later he developed meningism and bilateral sixth nerve palsy. The second
case is a 50-year-old man with a cadaveric kidney transplant received immunosuppressive
treatment with azathioprine and prednisone. As a result of gouty arthritis of the ankle,
azathioprine was replaced with CsA to allow addition of allopurinol. Two weeks later he
developed confusion and personality changes. The third case is a 16-year-old man received
a orthotopic liver transplant. Postoperatively he suffered generalized tonic-clonic seizures.
In all patients the CsA levels were toxic and signs of neurological alterations were present

on MRI. All patients recovered rapidly after CsA withdrawal.
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HE INTRODUCTION of the calcineurin inhibitors
(CNI)—cyclosporine (CsA) and tacrolimus—revolu-

ionized posttransplantation immunosuppressive therapy in
he 1980s. These drugs effectively prevented acute rejection
pisodes significantly prolonging graft survival. However,
% to 6% of organ transplant recipients may develop toxic
eukoencephalopathy characterized mainly by altered men-
al status, visual abnormalities, and seizures.1,2 The patho-
enesis of neurotoxicity is not fully understood. The use of
agnetic resonance imaging (MRI) has led to a greater

ppreciation of the damage that CNI can inflict on white
atter.3 This picture may be completely reversible upon
ithdrawal of the drug before the the appearance of white
atter necrosis. Herein we have described three clinical

ases with this alteration.

ASE REPORTS
ase 1

43-year old man with an antecedent history of chronic renal
nsufficiency of unknown etiology received a cadaveric kidney
ransplant in 2004. His immunosuppressive treatment was antithy-
ocyte-globulin induction with mycophenolate mofetil (MMF),
sA, and prednisone. Four months later, he was hospitalized due

o pneumonia, and received fluorquinolones for 14 days. During

he stay, the blood CsA (C0) level was 659 ng/mL. Ten days after c
ischarge, he experienced headache, meningism and bilateral sixth
erve palsy. Cerebrospinal fluid showed a clear liquid with 270 cells

ncluding 60% polymorphonuclears and 40% mononuclear cells
nd a glucose of 54 mg/dL. Gram stain, culture IFI-CMV, PCR-
BC, and india ink were all negative. We began empiric treatment
ith ceftriaxone, vancomycin, ampicillin, and ganciclovir. MRI

howed many foci of hypersignal in the subcortical white matter,
articularly in the broadcoast crown and semioval centers (Fig 1).
sA was withdrawn with complete clinical improvement.

ase 2

50-year-old man with previous end-stage renal disease due to
esangiocapillary glomerulonephritis received a cadaveric kidney

ransplant in 1987. His immunosuppressive treatment was azathio-
rine and prednisone. Because of gouty arthritis of the ankle,
zathioprine was replaced by CsA to initiate treatment with
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llopurinol. Two weeks later the patient evolved to confusion,
rritability, and personality changes. Blood CsA (C0) level was 547
g/mL. The MRI showed alterations compatible with leukoenceph-
lopathy (Fig 2). A fast recovery was achieved by replacing CsA
ith MMF.

ase 3

16-year-old man with liver cirrhosis due to chronic autoimmune
epatitis received a cadaveric orthotopic liver transplant in March
003. Immunosuppressive treatment included prednisone, CsA,

ig 1. FLAIR-weighted sagattal MRI. Many foci or hypersignal
n the white substance subcortical of preference in broadcast
rown and semioval centers.

ig 2. T2-weighted axial MRI. Zones of hypersignal in the

heriventricular and parietal subcortical white matter.
nd MMF. In the postoperative period, he developed generalized
onic-clonic seizures. Blood pressure was normal. Electroencepha-
ogram was inconclusive. Blood cholesterol was 250 mg/dL. Cere-
rospinal fluid showed a clear liquid with 25 cells, protein of 198
g/dL, and glucose of 60 mg/dL. Culture was negative. Blood CsA
0 level was 405 ng/mL. The MRI revealed alterations compatible
ith reversible posterior leukoencephalopathy (Fig 3). CsA was

eplaced with tacrolimus and the patient recovered.

ISCUSSION

he main features of toxic leukoencephalopathy in our
eries included mental changes, qualitative alterations of
onsciousness, seizures, meningismus, and bilateral sixth
erve palsy. The leukoencephalopathy particularly involves
hite-matter tracts devoted to higher cerebral functions,
ausing clinical features that range from inattention and
orgetfulness to changes in personality.3 Seizures have been
he only clinical manifestation of CNI in 30% of patients.4

iver transplant recipients seem to developed these lesions
arlier after transplantation than other organ transplant
ecipients. Their median time to onset was 9 days versus 28
ays in renal transplant recipients.4 The respective times of
nset in our cohort were 10 and 14 days, respectively. There

s a report in which the sixth nerve palsy resolved at 24 to 48
ours after CsA withdrawal.5 It is conceivable that meta-
olic abnormalities caused by transplantation and alteration
f the blood-brain barrier may render liver transplant
ecipients more vulnerable to leukoencephalopathy in the
arly posttransplant period.4 The mechanisms and patho-
hysiology of the lesions have not been precisely defined.
evertheless, a number of factors have been proposed to be

ausally associated with leukoencephalopathy: abnormal
sA metabolism due to hepatic dysfunction or hypocholes-

erolemia, which may lead to an increased free, unbound
raction of CsA and, therefore, greater availability of this

ig 3. T2-weighted axial MRI. Zones of corticosubcortical
ypersignal at occipital and left frontal level.
ighly lipophilic drug to the brain.6 Some workers have
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CYCLOSPORINE-ASSOCIATED LEUKOENCEPHALOPATHY 
ostulated that endothelial damage plays a role; the release
f endothelin may lead to labile blood pressure and vaso-
pasm.7 In addition, thrombotic microangiopathy may lead
o microvascular damage.8 Hypertension, which has been
uggested as a primary cause of the brain changes, has been
ssociated with increased sympathetic neural activation.9 A
irect neurotoxic effect of CsA on astrocytes has also been
escribed.10

Increased CsA or tacrolimus levels have been reported in
1% of patients with leukoencephalopathy, although in about
0% of cases this disorder is seen despite therapeutic drug
evels.4 Cerebrospinal fluid examination may demonstrate
ncreased protein in approximately one fourth of cases.4

T2-weighted MRI is the diagnostic procedure of choice,
ecause of its superior ability to display white matter.3

ubcortical and deep white matter changes have been the
ost commonly described alterations. The lesions of CsA

oxicity predominate in four major regions of the cerebral
emispheres: occipital poles (posterior reversible leukoen-
ephalopathy); parietal region; frontoparietal junction; and
nferior temporo-occipital junction. This pattern corresponds
o the wathershed zones between main branches of cerebral
rteries.11 The watershed distribution suggests that local
rain-blood flow is reduced; a blood vessel or arterial process
enders the boundary zones between major arterial territories
ost vulnerable.
Two entities deserve particular mention in the differen-

ial diagnosis. Progressive multifocal leukoencephalopathy
ssociated with papovavirus infection is a late occurring
esion that follows a relentlessly progresive course, resulting
n death within several months of the onset of disease. On

RI it often appears as asymmetric lesions in the parieto-
ccipital white matter producing a mass effect.12 The other
ntity is herpes virus 6 (HHV-6). encephalitis. Although we
id not perform serology in our cases, usually these patients
enerally have extraneural evidence of HHV-6 infection.13

anagement of leukoencephalopathy can be achieved by
NI dose reduction or replacement with rapamycin or
verolimus.14

In conclusion, a transplanted patient receiving CNIs who

isplays neurological alterations must be primarily consid-

t
i

red in the differential diagnosis to have drug toxicity
esides ruling out a infectious etiology. An essential tool is
he MRI. Herein we have also demonstrated the remark-
ble reversibility of symptoms upon withdrawal of change in
he drug.
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