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SHORT REPORT

Acute headache as a presenting symptom of tacrolimus

encephalopathy

I M Kiemeneij, F-E de Leeuw, L M P Ramos, J van Gijn

A 24 year old woman presented with a sudden excruciat-
ing headache mimicking an acute vascular event. She had
undergone a lung transplantation because of cystic fibrosis
and was receiving maintenance treatment with tacrolimus
and prednisone. Ancillary investigation excluded vascular
causes. Magnetic resonance imaging demonstrated hyper-
infense lesions in the infratentorial and parieto-occipital
regions consistent with posterior leucencephalopathy
syndrome. Both her clinical condition improved and the
lesions disappeared completely after withdrawal of
tacrolimus, suggesting that her condition could be
explained by a tacrolimus encephalopathy.

t is well known that calcineurin inhibitors such as

cyclosporine and tacrolimus, used as immunosuppressive

agents in transplant patients, are neurotoxic.'™ Mild symp-
toms of neurotoxicity include tremor, insomnia, nightmares,
headache, vertigo, dysesthesia, photophobia, and mood
disturbances. More severe symptoms are akinetic mutism, sei-
zures, cortical blindness, focal deficits, psychosis, or decreased
level of consiousness and these may ultimately lead to death.'

We present a case of tacrolimus encephalopathy that started
with sudden headache, mimicking an acute vascular condi-
tion such as subarachnoid haemorrhage, deep central venous
thrombosis, or dissection.

CASE REPORT
A 24 year old woman was admitted at our hospital on 11 June
2002 because of acute severe headache (9 on a scale of 0 to 10)
that had started within one minute the evening before. Later
that evening she became nauseous, started vomiting, and she
also developed neck pain. Initially her level of consciousness
was said to have been normal without focal neurological defi-
cit. The next morning she felt lethargic and her mental func-
tions were slow according to her family. Recent medical
history revealed no head or neck trauma nor a recent
infection. The patient had undergone a lung transplantation
in October 2001 because of cystic fibrosis. Her current
treatment consisted of tacrolimus 4 mg and prednisone 20 mg,
twice a day orally and she had recently started oral contracep-
tive medication (ethinylestradiol/levonorgestrel 50/125 pg).
The initial neurological examination showed a maximum
Glascow Coma Scale score although her reactions were slow;
there was no focal deficit. Her blood pressure was 130/80 mm
Hg, the temperature 37.9°C. Laboratory studies including hae-
matology, serum electrolytes, creatinin, liver enzymes, choles-
terol, magnesium, and C reactive protein were normal. Blood
glucose concentration was increased at 12 mmol/l. The
tacrolimus concentration was within the therapeutic range (5
ng/ml). An initial computed tomogram of the brain showed
hypodense lesions in both cerebellar hemispheres, the brain
stem and the left thalamus, with slight compression of the
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fourth ventricle and there were no signs of subarachnoid
haemorrhage. Magnetic resonance imaging, that same
evening, showed hyperintense signals on fluid attenuated
inversion recovery T2 weighted images (FLAIR) bilaterally in
the cerebellum, affecting mostly the white matter, the brain
stem, and corpus callosum (fig 1A and B). Diffusion weighted
imaging (DWI) revealed no acute ischaemia (fig 1C and D)
and magnetic resonance venography was normal. A lumbar
puncture was traumatic; the CSF showed 17000 erythrocytes/
mm’, 12 white blood cells/mm’, with a normal differentiation,
CSF protein of 1.38 mmol/l and CSF glucose of 7.8 mmol/l.
Cultures of bacteria and viruses (JC virus, Epstein Barr virus,
cytomegalovirus, toxoplasmosis) in CSF were negative. No
evidence of recent infection by these viruses was found by
means of PCR techniques in serum or CSF.

As we suspected that her clinical condition was explained
by tacrolimus encephalopathy, the tacrolimus was withdrawn
and immunosuppressive treatment was changed to cy-
closporine (200 mg, twice a day) and mycophenolate mofetil
(750 pg twice a day) on the day of admission. The next few
days the patient felt better; her headache disappeared and she
was more alert. On day 7 of admission she again experienced
severe headache, nausea, drowsiness, and blurred vision. On
examination she now had a left homonymous hemianopia.
Blood pressure was increased at 150/100 mm Hg. Repeated
laboratory screening showed no abnormalities. The serum
concentration of cyclosporine was 0.13 mg/l. A second
magnetic resonance scan of the brain demonstrated more
marked hyperintense lesions in the cerebellum on T2
weighted images and new hyperintense lesions in the right
parieto-occipital lobe (figlE-H). Subsequently, cyclosporine
was also withdrawn and a calcineurin inhibitor sparing regi-
men was started by adding sirolimus (5 mg once a day) and
increasing the dose of mycophenolate mofetil to 1 mg twice a
day. After withdrawal of cyclosporine the signs and symptoms
gradually cleared in the course of one week; the homonymous
hemianopia almost disappeared. The patient could be dis-
charged in good clinical condition 15 days after admission. A
third MRI scan showed almost no abnormalities anymore and
the fourth ventricle had regained its normal shape (fig 1T and
J). The patient had no residual symptoms when she visited our
outpatient clinic six weeks after discharge.

DISCUSSION

Tacrolimus encephalopathy and cyclosporine encephalopathy
are a form of reversible posterior leucencephalopathy
(PLE).”" This syndrome also includes hypertensive encepha-
lopathy and the encephalopathy seen in eclampsia.”* The
pathogenesis of PLE is largely unknown. The lesions of PLE
can best be visualised by MRI with fluid attenuated inversion
recovery.’” Diffusion weighted images and apparent diffusion
coefficient maps in the case of PLE are mostly normal or show
areas with increased diffusion, suggesting neurotoxicity
rather than acute ischaemia (low diffusion). It has been pos-
tulated that tacrolimus and cyclosporine have direct toxic
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effects on vascular endothelial cells in the nervous system,
resulting in the release of endothelin, prostacyclin, and
thromboxane, which in turn causes uncontrolled vasocon-
striction and vasospasm in cerebral vessels. This impairment
of cerebral blood flow may lead to white matter oedema and
reversible ischaemia.* The reason for the susceptibility of the
posterior part of the brain to these disturbances in cerebral
blood flow is not clear but a possible factor is the paucity of
perivascular sympathetic innervation, an important control
mechanism of cerebral blood flow. The lack of sympathetic
tone may result in less protection against perfusion changes in
the posterior part of the brain. The alternation of vasoconstric-
tion and dilatation may also explain the sudden and severe
headache in our patient. This is supported by another study
that found segmental intracerebral arterial vasoconstriction
and vasospasm in acute idiopathic headache.® Theoretically,
the acute headache could also be explained by a demyelinating
lesion in the periaquaductal grey matter, as this has previously
been described as a presenting symptom of multiple
sclerosis.” However, a normal cerebrospinal fluid analysis,
complete resolution of lesions on MRI, and the absence of a
lesion in the periaquaductal grey matter excluded this expla-
nation for the symptoms in our patient. Generally symptoms
of PLE present in subacute fashion and gradually progress,
except in case of sudden onset seizures. Headache is a
common symptom of PLE and mostly described as mild. The
presentation of our patient with an acute severe headache in
tacrolimus encephalopathy is very unusual. Ancillary investi-
gations excluded vascular causes. That the headache subsided
after tacrolimus and subsequently cyclosporine were with-
drawn suggests a causal relation with the use of these drugs.
It is important to recognise tacrolimus encephalopathy in
addition to the more usual manifestations of PLE because
irreversible brain damage or even death may occur if adequate
actions are not undertaken.

1127

Figure 1 (A) and (B) MRI-FLAIR on
admission; axial sections show
hyperintense lesions in both
cerebellar hemispheres, pons (A) and
in left centrum semi ovale (B). (C) and
(D) MRI-DWI and apparent diffusion
coefficient (ADC) map on admission
show some increased diffusion in the
right cerebellar hemisphere. No signs
of acute ischaemia. (E) and (F)
MRI-FLAIR on day 7; more
hyperintense lesions in cerebellum (E)
and new clinical relevant lesions in
right parieto-occipital lobe (F). (G)
and (H) MRI-DWI and ADC map
show increased diffusion in right
cerebellar hemisphere. (I) and (J)
MRI-FLARR on day 15; normal shape
of fourth ventricle and almost
complete resolution of hyperintense
lesions in cerebellum (I) and right
parieto-occipital lobe (J).
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