
As retrospective data collection is unsatisfactory,
there is a need for childhood vaccination with hepatitis
B to be registered on databases to generate
appointments and audit uptake. This should be in
place now that universal antenatal screening for hepa-
titis B surface antigen has been recommended.3
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Drug points

Cyclosporin neurotoxicity after chemotherapy
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Cyclosporin neurotoxicity may result from interaction
with chemotherapy used for transplant conditioning1 2

and to reverse multidrug resistance.3 We describe a case of
neurotoxicity after chemotherapy for post-transplantation
lymphoproliferative disease.

A 9 year old boy presented with monoclonal
post-transplantation lymphoproliferative disease six years
after cardiac transplantation for congenital heart disease.
He was taking azathioprine and cyclosporin (Neoral)
90 mg twice daily (6 mg/kg/day) with whole blood trough
concentrations between 29 ìg/l and 288 ìg/l (Behring
enzymatic assay) in the six months before diagnosis. Aza-
thioprine treatment was discontinued, cyclosporin was
reduced to 70 mg twice daily, and three courses of low
dose chemotherapy were given: vincristine 1.5 mg/m2,
cyclophosphamide 300 mg/m2, and 7 days of pred-
nisolone 60 mg/m2. Five triple intrathecal injections of
methotrexate and hydrocortisone 15 mg and cytarabine
30 mg were also given. This was followed by high dose
treatment: methotrexate 1 g/m2, cyclophosphamide
2 g/m2, vincristine, prednisolone, and one triple intrathe-
cal injection as before.

Six days after starting high dose chemotherapy he
presented with headache, fever (38°C), seizures, and visual
agnosia. Abnormal serum concentrations included urea
11.9 mmol/l (2.5-6.4 mmol/l), magnesium 0.56 mmol/l
(0.6-1.0 mmol/l), alanine aminotransferase 156 IU/l)
( < 31 IU/l), and bilirubin 23 ìmol/l (3-19 ìmol/l). His
cyclosporin concentration was 250 ìg/l and his meth-
otrexate concentration was 0.1 ìmol/l ( < 0.1 ìmol/l). An
electroencephalogram showed diffuse slow wave activity,
but a cranial contrast enhanced computed tomogram and
results of lumbar puncture were both normal. Cyclosporin
was discontinued and intravenous magnesium, broad
spectrum antibiotics, aciclovir, phenobarbital, and
diazepam were given. His condition improved, but
concern over the possibility of rejection led to reintroduc-
tion of cyclosporin at the previous dose. Three days later
he became confused, with auditory and visual hallucina-
tions, hypertension, a parkinsonian-type tremor, and
rigidity. His cyclosporin concentration was 219 ìg/l and
serum magnesium was 0.7 mmol/l. Magnetic resonance
imaging of his brain showed abnormal, symmetrical non-
enhancing signals throughout the parietal and occipital
lobes (figure). Cyclosporin neurotoxicity was diagnosed.1–3

The drug was withdrawn and his neurological abnormali-
ties resolved. Three further courses of chemotherapy were
given with no clinical evidence of rejection.

To our knowledge, neurotoxicity has not been
reported for cyclosporin when given with chemotherapy
for post-transplantation lymphoproliferative disease. The
temporal association between chemotherapy and the
onset of symptoms implies that neurotoxicity was related
to an interaction between cyclosporin and high doses of
cyclophosphamide,1 perhaps through inhibition of cyto-
chrome P-450 enzymes4, and possibly to prednisolone,2

vincristine,3 and methotrexate.5 We advise clinicians to be
cautious if continuing cyclosporin during chemotherapy
as normal concentrations do not preclude toxicity.
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Magnetic resonance scan of head showing abnormal signal
throughout cortex and white matter of the parietal and occipital lobes
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