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caused deaths. Since all three known mechanisms for drug-induced
immune haemolysis (drug adsorption, "immune complex",
autoantibody) have now been observed in cephalosporin-induced
haemolytic anaemia, it is important that tests for drug-dependent
antibodies are done on the patient’s serum in the presence of the
drug (immune complex mechanism), and that the patient’s serum
and an eluate from the red cells are tested with drug-coated red cells
(drug-adsorption mechanism); drug independent antibodies should
be evaluated with untreated red cells (to demonstrate
autoantibodies).
American Red Cross Blood Services,
Los Angeles, CA 90006, USA GEORGE GARRATTY
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Stevens-Johnson syndrome after
fluconazole

SIR,-Fluconazole is a new triazole antifungal drug that has
proved effective against deep-seated candidal infections in

immunocompromised patients, and oropharyngeal candidiasis and
cryptococcal meningitis in patients with AID S.1-3 So far few serious
side-effects of fluconazole have been reported. We describe a
patient in whom Stevens-Johnson syndrome developed, probably
because of fluconazole therapy.
A 30-year-old homosexual man was admitted because of high

fever, diarrhoea, vomiting, and a rash consisting of disseminated
macular and maculopapular eruptions on the upper trunk. The oral
mucous membrane showed enanthemas and several superficial
ulcerations. Two weeks earlier 150 mg fluconazole daily had been
prescribed for oral candidiasis and was taken until three days before
admission. The patient proved HIV-positive (ELISA and western
blot). The number of CD4-positive lymphocytes was 0-09 x 109/1.
Because septicaemia was suspected the patient received 120 mg
gentamicin twice daily, 500 mg metronidazole thrice daily, and 1 g
ampicillin four times daily. After two days, ampicillin was replaced
by 1 g ceftazidime thrice daily. On admission, fluconazole (100 mg
daily) was reinstituted because of severe oral candidiasis. Within
two days the skin lesions progressed to severe bullae covering the
trunk and limbs. The mucous membranes were also severely
affected. The clinical picture was consistent with Stevens-Johnson
syndrome. The patient was severely ill with high fever and general
malaise. Laboratory investigations showed raised hepatic enzyme
and pancreatic amylase activities. Fluconazole was discontinued
and within two days the general condition of the patient improved;
the skin lesions did not progress further. Broad-spectrum
antibiotics were discontinued two days after clinical improvement.
Up to now three cases of Stevens-Johnson syndrome during

treatment with fluconazole have been reported.3,4 However, in all
three patients the condition could not be attributed directly to
fluconazole because other drugs, such as betalactam antibiotics,
trimethoprim, sulphamethoxazole, pyrimethamine, amphotericin
B, zidovudine, sodium valproate, metoclopramide, and
barbiturates, were also given. In our case we are convinced that
Stevens-Johnson syndrome can be attributed to fluconazole

because this was the only drug being used when the skin
abnormalities first appeared. Moreover, the lesions improved after
its discontinuation, whereas the antibiotics were still being given.
Although this serious side-effect seems to be rare, we believe that
fluconazole should be used with caution for conditions that can also
be treated with topical, non-absorbable antifungal drugs.
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N-methylation of pyridines in Parkinson’s
disease

SIR,-At low dose nicotinamide is rapidly metabolised to

Nl-methyl-nicotinamide (NAM) and Nl-methyl-2-pyridone as
well as to nicotinic acid and nicotinamide N-oxide.1 Nl-methyl-
NAM has structural similarities to the 1-methyl-4-
phenylpyridinium ion (MPP), which is the specific nigrostriatal,
dopaminergic neurotoxin derived from 1-methyl-4-phenyl-
1,2,3,6-tetra-hydropyridine (MPTP).2 We have studied NAM
metabolism in patients with Parkinson’s or motoneuron disease and
in controls to examine whether there were differences in N-

methylation capacity in Parkinson’s disease. Patients were not
receiving medication and were recruited sequentially at

presentation.
After an 8 h overnight fast 50 mg of nicotinamide was given orally

between 0700 and 0800 h. Urine was collected for 8 h. Urinary
excretion of nicotinamide and certain of its metabolites was assayed
by high performance liquid chromatography with ultraviolet
detection.3 Excretion of NAM and its metabolites did not vary with

age or sex in patients or controls. The table shows the 8 h urinary
excretion of NAM and its metabolites. Total NAM excretion did
not vary between the groups. Excretion of the oxidised N’-methyl-
2-pyridone-5-carboxyamide derivative was reduced in Parkinson’s
disease and excretion of Nl-methyl-nicotinamide was raised. No
difference was found between controls and patients with
motoneuron disease. The ratio of Nl-methyl-2-pyridone to N’-
methyl-nicotinamide excretion is consequently substantially
disturbed in Parkinson’s disease.

N-methylation is carried out by the cytosolic N-methyl-
transferases that act on various substrates other than nicotinamide.

Pyridone metabolites are thought to arise from initial hydroxylation

NICOTINAMIDE METABOLISM IN CONTROLS AND PATIENTS
WITH PARKINSON’S DISEASE OR MOTONEURON DISEASE*

*Results are median values (ranges) of mass of metabolite excreted in an 8 h urine
collection

tAges are mean (SD).
tp < 0 05, &sect;p < 0 005, p <0 0001 (Mann-Whitney test).
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of the pyridine ring by cytochrome P-450 or xanthine oxidase,
followed by oxidation by aldehyde oxidase. Cytochrome P-450
activity in Parkinson’s disease when probed with debrisoquine
seems normal but probing with phenytoin showed that there may
be impairment in a few patients since reduced para-hydroxylation
was seen.s Our results might be explained by dysfunction of
hydroxylation mediated by an isoenzyme of cytochrome P-450 or
perhaps xanthine or aldehyde oxidases, leading to accumulation of
the Nl-methyl derivative. This may provide a basis for individual
susceptibility to selective neuronal damage from pyridines,
isoquinolines, or B-carbolines, whose N-methylated derivatives are
known to be more toxic and more MPP+-like than the parent
compounds.
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CSF S-adenosylmethionine in
neuropsychiatric disorders

SIR,-Low cerebrospinal fluid (CSF) S-adenosylmethionine
(SAM) has been linked to folate deficiency in HIV-positive children
with neurological involvement.1 However, Dr Keating and
colleagues (April 20, p 935) found no evidence of folate or vitamin
B12 deficiency in adults. Our investigations of CSF SAM in
neuropsychiatric disorders have implications for the interpretation
of the HIV studies: CSF SAM was significantly lower in patients
with severe depression than in neurological controls.2 However,
some of the lowest values were in smaller groups of patients with
either Alzheimer’s dementia or subacute combined degeneration
(SCD). As is predictable, low CSF SAM can be associated with
folate or vitamin B 12 deficiency, whether in SCD3 or in depression,
in which folate deficiency occurs in 20-30% of patients. However,
not all patients with low CSF SAM have folate or vitamin B12
deficiency. One possible explanation for the low CSF SAM in
Keating and co-workers’ patients is that they may have been more
depressed than the HIV-negative controls.
These findings for HIV-positive patients are likely to give rise to

trials of treatment with SAM. We have shown that administration
of SAM parenterally or orally is associated with a rise in CSF SAM
in depressed or demented patients, indicating that this metabolite
crosses the blood-brain barrier The antidepressant effect of SAM
has been confirmed in several studies.5 Our finding of low CSF
SAM in some patients with depression provides a rational basis for
the use of the metabolite as an antidepressant in this subgroup.
The very low concentrations of CSF SAM in our Alzheimer’s

groUp2 suggest a possible role for disturbed methylation in some
dementias. A depletion of SAM in the nervous system will probably
have widespread metabolic consequences since it is the sole methyl
donor in many metabolic reactions involving neurotransmitters
(including acetylcholine), monoamines, polyamines, membrane
phospholipids, proteins, and nucleoproteins.

Furthermore, it has been suggested that the methylation of DNA
is an epigenetic mechanism that determines the long-term
functioning of cells and that the gradual loss of methyl groups

derived from SAM could contribute to ageing. Our open6 and
single-blind’ pilot studies of intravenous and oral SAM in dementia
suggest that controlled trials of SAM in this clinical situation would
be worth while.
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Gastric-aspirate angiotensin-converting
enzyme in gastrosarcoidosis

SIR,-We have detected angiotensin-converting enzyme (ACE)
in gastric aspirates of a patient with gastrosarcoidosis.
A symptom-free 55-year-old Japanese woman was admitted for

evaluation of abnormal upper gastrointestinal findings. No crackles
were heard on chest auscultation and no lymphadenopathy or skin
lesions were present. Gastroscopy revealed multiple yellowish ulcer
scars and nodules in the body and fomix of the stomach.

Transendoscopic gastric biopsy showed multiple non-caseating
epithelioid granulomas containing multinucleated giant cells in the
mucosa and submucosa without evidence of malignant disease.
Staining for mycobacteria and fungi was negative, as was culture of
the biopsy specimen. Transbronchial biopsies showed no

granulomas. Consequently, gastrosarcoidosis was diagnosed.
Serum ACE was 22-2 IU/1 (normal 7-0-25-0), but ACE
concentration in gastric aspirate was double this value (48-1 IU/1).
Serum ACE has proved useful in the diagnosis and management

of sarcoidosis,l and Chan Seem et al2 detected ACE in the

cerebrospinal fluid of a patient with neurosarcoidosis. The presence
of ACE in gastric aspirate has not, to our knowledge, been
previously reported in gastrosarcoidosis. Although ACE in gastric
aspirate can be accounted for by leakage of systemic ACE, this
cannot be the whole explanation because the ACE concentration
was strikingly higher than that in serum and because, in other
diseases with presumed leakage of serum (gastritis, gastric ulcer),
ACE was hardly detected in gastric aspirates (05 [0.4] IU/1,
n = 10). We believe that ACE in gastric aspirate derives from local
production of sarcoid tissue and so more directly reflects disease
activity than does serum ACE.
When gastrosarcoidosis is suspected, ACE in gastric aspirate

may be more helpful as both an index of disease activity and an aid in
diagnosis than serum ACE.
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