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Complex partial status epilepticus associated with
cyclosporin A therapy
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SUMMARY Significant neurotoxicity including seizures, encephalopathy and coma may complicate
the use of cyclosporin A (CyA). Two patients are described, receiving CyA, who presented with
abnormal behaviour, stupor, focal motor activity and were shown to be in complex partial status
epilepticus (CPSE). Abnormalities of behaviour and/or stupor in patients receiving CyA may be a
manifestation of CPSE. Patients receiving CyA who develop an encephalopathy should have
electroencephalography performed at the time of the abnormal behaviour.

Cyclosporin A (CyA) is an immunosuppressive agent
that is effective in the prevention of graft versus host
disease and solid organ rejection. Abnormal cerebral
function, including seizures, encephalopathy, aphasia
and visual disturbance have been described in patients
receiving this drug."2 Although generalised tonic-
clonic seizures in patients receiving CyA have been
reported,3`5 complex partial status epilepticus (CPSE)
has not been described. We present two patients who
developed complex partial status epilepticus during
treatment with CyA.

Case reports

Patient I
The patient was an 8 year old boy with cystinosis and chronic
renal failure. His perinatal and family history were normal.
Peritoneal dialysis was started at 8 years of age and 3 months
later he received a cadaveric renal transplant. Prophylactic
immunosuppression comprised cyclosporin 10 mg/kg/day,
prednisone 2 mg/kg/day and azathioprine 25 mg daily. Six
days following transplantation the patient had an episode of
confusion lasting 10 minutes during which the eyes deviated
to the right. He became responsive for several minutes and
then had tonic eye deviation to the left with clonic movements
of the right side of the face which lasted for 5 minutes.
Thereafter, he was unresponsive for 10 minutes before
returning to normal. He had a blood pressure of 150/
94 mm Hg, was alert and answered questions appropriately.
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Apart from extensor plantar responses, neurological examin-
ation was normal.

Investigations revealed the following abnormal results:
urea 7 mmol/I (normal 1-5-6-5), phosphate 096 mmol/I
(normal 1 5-2 1), magnesium 0 6 mmol/l (normal 0-8-1.2)
and albumin 26 g/l (normal 35-50). The cyclosporin level was
68 ng/ml (therapeutic range, 50-400). The haematocrit,
platelet count, serum electrolytes, calcium, creatinine,
glucose, liver enzymes, and cerebrospinal fluid analysis
(protein and glucose levels, cell count, bacterial and fungal
cultures) were normal.
He was treated with phenytoin which gave a serum level of

63 mmol/l (therapeutic range, 40-80) two hours after the
infusion. Upon completion ofthe infusion there was a further
episode ofeye deviation to the left. He became stuporose, and
responded only to painful stimuli. Semipurposeful
movements including head-scratching and lip-smacking were
observed. An electroencephalogram (EEG), performed at
this time, showed runs of almost continuous epileptiform
discharges arising from the right hemisphere (fig). These
discharges were characterised by sharp and slow wave
complexes which were also seen independently at the
occipital, posterior temporal and fronto-temporal regions on
the right and were frequently interrupted by generalised
electro-decremental events. Painful stimuli produced facial
grimacing and appropriate limb withdrawal but little res-
ponse on the EEG. Following intravenous diazepam
(0 4 mg/kg), the epileptiform activity on the EEG disap-
peared. One hour later, he was alert and able to answer
questions appropriately. There was no neurological deficit
and the blood pressure was 140/90 mm Hg. The period of
stupor lasted 4 hours. Computed tomography of the head,
without contrast enhancement, demonstrated prominence of
the cortical sulci but no focal abnormalities. A repeat EEG
performed five days after the seizure, revealed persistent delta
activity in the righ posterior quadrant without epileptiform
activity. The patient was treated with magnesium sup-
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Fig Ictal EEG obtained prior to the injection ofdiazepam. In the right hemisphere there were continuous runs ofsharp and
slow waves, interrupted by electro-decremental events (seen at right). Calibration, vertical lines separated by 3 cm; paper
speed 30 cm/s; sensitivity 30 yV/mm;filter 70 Hz; time constant 0-3 s. Ipsilateral cheek reference.

plements, propranolol and valproic acid. The CyA, aza-

thioprine and prednisone were continued at the same dosage.
No further seizures occurred and neurological examination

was normal when the patient was discharged 21 days later.

Patient 2

T'he patient was a 31 year old woman, previously well until

she developed acute lymphocytic leukaemia without menin-

geal involvement. Remission was achieved using prednisone,
vincristine and L-asparaginase; craniospinal irradiation was

not given. She remained well on maintenance chemotherapy,

using oral methotrexate and oral 6-mercaptopurine, for two

years, but then suffered a haematological relapse. Remission

was achieved successfully and after 6 months she received an

allogeneic bone marrow transplant (BMT) and was treated

with prednisone 2 mg/kg/day and cyclosporin A 3 mg/kg/

day. Fifty seven days following BMT the patient developed

episodes of confusion, regressive behaviour, and incompre-
hensible speech. During some of these episodes, her head

deviated to the right and horizontal nystagmus was observed.

The episodes recurred intermittently over a 2 week period.

Most episodes lasted from 3 to 15 minutes. However, two

episodes lasted over 30 minutes and stopped only after she

had received 2 mg oflorazepam intravenously. Between these

episodes, the patient was afebrile and had a blood pressure of

150/90mm Hg. She was alert and orientated with a normal
mental status. Cranial nerve examination and muscle tone
were normal. Deep tendon reflexes were absent at the ankles
and diminished elsewhere. The plantar responses were
extensor.
The following abnormal laboratory results were obtained:

magnesium 0-55 mmol/l (normal 0-8-1 2), albumin 28 g/l
(normal 35-50) and aspartate aminotransferase activity
(AST) 46 U/I (normal less than 30). The protein content of
the cerebrospinal fluid was elevated to 0-63 g/l (normal less
than 0.55) but the pressure, cell count, glucose level and
cultures (bacterial and fungal) were normal and sterile
respectively. The cyclosporin level was 217 ng/ml (thera-
peutic range 50-400). The haematocrit, serum electrolytes,
calcium, creatinine, urea and glucose were normal. Com-
puted tomography of the head, with contrast enhancement,
demonstrated mild cerebral atrophy. An EEG recorded
during an episode of abnormal behaviour revealed back-
ground slowing with prominent 3-5-5 cps theta activity
bifrontally. Frequent bursts of sharp and slow wave activity
were seen which were followed by periods of suppression
lasting 1-2 seconds. This activity arose independently from
the frontal and temporal lobes of each hemisphere but was
maximal on the left. Two interictal EEGs were normal.
The CyA and prednisone were continued at the same
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dosage. The patient received magnesium supplements,
metoprolol and phenytoin. Within 24 hours of starting
phenytoin, the episodes of abnormal movements and
behaviour had resolved.

Discussion

The clinical picture presented by our patients occurred
following organ transplantation and the administra-
tion of cyclosporin. Although acute encephalopathic
episodes may complicate acute rejection crises and
infections of the central nervous system consequent to
immunosuppression, there was no evidence of either
complication in our patients.

There are many reports of neurotoxicity associated
with CyA therapy, including encephalopathy,14
aphasia,4 visual disturbances,2 cerebellar impair-
ment,'" spinal cord dysfunction' and tonic-clonic
seizures.?5 Complex partial seizures have rarely been
described.' Although generalised tonic-clonic status
epilepticus has occurred in one patient receiving CyA,8
complex partial status epilepticus (CPSE) has not been
previously reported in such patients.

Both of our patients presented with prolonged
episodes ofaltered behaviour and stupor during which
focal motor seizure activity was observed. The
episodes of altered consciousness responded to
intravenous benzodiazepines. In addition, ictal EEG
abnormalities were observed in each patient during the
episodes and responded promptly to intravenous
diazepam in patient 1. Encephalopathy, abnormal
behaviour and visual disturbances have been des-
cribed both as manifestations of CyA neurotoxicity
and of CPSE.29 Because it may be difficult to differen-
tiate CPSE clinically from absence status epilepticus,
prolonged postictal confusion, various psychiatric
syndromes and toxic/metabolic encephalopathies,
CPSE is often not recognised. It is therefore possible
that the encephalopathy observed in some previous
patients treated with CyA may have been CPSE.
CPSE is characterised clinically by a fluctuating and

abnormal conscious level that may be accompanied by
semipurposeful automatisms.?" The EEG demon-
strates typically continuous epileptiform activity
which is either focal (usually the temporal lobe) or
secondarily generalised from a primary focus.'" "
Resolution of the epileptiform discharges on the EEG
and a return ofnormal behaviour have been described
following the use of intravenous diazepam or pheny-
toin.9'0 In contrast, EEG in patients receiving CyA
who have clinical evidence of neurotoxicity, usually
reveals diffuse slowing consistent with a metabolic
disturbance.612 In the patients described by Rubin2 and
Lavenstein,6 the EEGs revealed spike and wave
activity as well as focal slowing. In other reports of
CyA-associated encephalopathy, EEG findings were
not discussed.'"73
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Prolonged CPSE may be associated with permanent
neurological damage.'4 Therefore, in patients receiv-
ingCyAwho develop an encephalopathy, EEG should
be performed at the time of the abnormal behaviour.
In situations where an EEG is not readily available,
intravenous diazepam or phenytoin may be helpful in
diagnosis and treatment of CPSE.
The pathogenesis of CyA associated neurotoxicity

in our patients is not clear. At the time ofCPSE, both
patients had hypomagnesaemia, mild hypertension
and were receiving corticosteroids. These factors have
been implicated previously as a cause ofCyA-induced
seizures.4 's 16 The blood levels ofCyA in both patients
were within the therapeutic range; metabolites of
cyclosporin were not measured. Although the most
serious neurotoxicity has been associated with CyA
levels above the upper limit of the therapeutic
range,258 neurological dysfunction has been seen in
patients in whom the level of CyA was within the
accepted therapeutic range.'7 However, it is possible
that one or more of the metabolites of CyA may be
responsible for the neurological toxicity of the drug.'8
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