
as lofepramine), have caused neuropathies of
a predominantly motor type. 2 Casarino has
described a case of reversible motor neuropathy,
manifested as bilateral footdrop, after three weeks
of amitriptyline therapy.' The manufacturers of
lofepramine (E Merck) are not aware of any cases
of motor neuropathy with the drug. This case has
been reported to the Committee on Safety of
Medicines, which knows of only a few reports
of lofepramine causing adverse effects on the
peripheral nervous system. Although it is difficult
to attribute this woman's motor neuropathy
directly to lofepramine, we draw attention to a
previously unreported potential side effect of this
drug.

1 Blain PG, Stewart-Wynne E. Neurological disorders. In: Davies
DM, ed. Textbook of adverse drug reactions. Oxford: OUP,
1985:501-2.

2 Lane RJM, Routledge PA. Drug induced neurological disorders.
Drugs 1983;26:137-9.

3 Casarino JP. Neuropathy associated with amitriptyline: bilateral
footdrop. NY StateJ7 Med 1977;77:2124-6.

Cyclosporin decreases nifedipine
metabolism

Drs J P McFADDEN, J E PONTIN, A V POWLES, L
FRY, and J R IDLE (Departments of Pharmacology
and Dermatology, St Mary's Hospital and Medical
School, London W2) write: In common with
several other drugs nifedipine is metabolised
by a glucocorticoid inducible cytochrome P450
enzyme, P450pcn. This same P450 isozyme has
recently been shown to be the major cyclosporin
metabolising enzyme in human liver.' In our
psoriasis clinic we have observed reactions to
nifedipine among patients taking cyclosprin.
A 44 year old woman, who developed hypertension
while taking cyclosporin for psoriasis (4 mg/kg!
day), was started on nifedipine 40 mg/day. At
follow up two weeks later she complained of
unpleasant "burning" sensations two hours after
taking the nifedipine. The nifedipine was stopped,
with abatement of the symptoms, but on restarting
treatment she complained of severe flushing
reactions, which again stopped after the drug was
withdrawn. Another patient, a 54 year old woman
taking cyclosporin (2 mg/kg/day) for psoriasis,
developed a rash while taking nifedipine 20 mg
twice daily, which cleared after stopping the drug.
Data from the Committee on Safety of Medicines
reveal that symptoms of paraesthesia, flushing, and
rash are all common adverse effects of nifedipine.
To assess the possible interaction of cyclosporin
and nifedipine at a metabolic level we performed a
study to assess the effect of cyclosporin on P450pcn
enzyme activity.

Eight psoriatic patients (three men, five women;
mean age 49 (range 32-64) years) were tested for
P450pcn enzyme activity while taking cyclosporin
(3 mg/kg in seven subjects, 4 mg/kg in one) and one
week after cessation of the drug. All were given an
oral 5 mg dose of nifedipine (Adalat, Bayer) after
an overnight fast and voiding of the bladder. All
urine collected in the eight hours after the dose was
bulked and an aliquot stored at - 20°C. Analysis of
the urine for the principal metabolite of nifedipine
Mll was by automated capillary gas chromato-
graphy.2 P450pcn activity was assessed by measur-
ing the excretion of MII, expressed as percentage
recovery (Mll excreted over eight hours divided by
the dose given and multiplied by 100).
The mean percentage recovery while patients

were not taking cyclosporin was 51-75 (SD 13- 59)%
compared with a mean of 34-58 (10 14)% while
taking cyclosporin (p<0 05). Thus cyclosporin
in vivo decreased P450pcn availability, the meta-
bolism of nifedipine presumably being reduced
through direct competition with cyclosporin.

Nifedipine is an effective, relatively safe anti-
hypertensive agent; it has been claimed to be
nephroprotective in subjects treated with cyclo-

sporin,3 although further studies are required
to substantiate this.4 Our study, however, implies
that it may be unwise for nifedipine to be prescribed
in conjunction with cyclosporin without careful
monitoring for side effects. The basis of their
interaction would be competition for metabolism
by cytochrome P450pcn.

1 Kronbach T, Fischer V,N eyer UA. Cyclosporin metabolism in
human liver. Clin Pharnacol Ther 1988;43:630-5.

2 Schmid BJ, Perry HE, Idle JR. Determination of nifedipine
and its three principal metabolites in plasma and urine
bv automated electron-capture capillary gas-liquid chromato-
graphy.J Chromatogr 1988;425:107-19.

3 Feehally J, Walls J, Mistry N, et al. Does nifedipine ameliorate
cyclosporin A nephrotoxicity? Br MedJ 1987;295:310.

4 Kwan JT, Foxall PJ, Townend JN, Bending MR, Eisenger AJ.
Does nifedipine ameliorate cyclosporin nephrotoxicitv?
BrMedJ7 1987;295:851.

Peripheral neuropathy and mesalazine

Dr D K WOODWARD (Department of Medicine,
Bradford Royal Infirmary, Bradford BD9 6RJ)
writes: Peripheral neuropathy is a well documented
effect of treatment with sulphasalazine'2 (Phar-
macia Ltd, personal communication) but rarely
appears to have been reported in association with
mesalazine (enteric coated 5-aminosalicylic acid)
(Smith, Kline and French Laboratories, personal
communication). I describe a patient with ulcera-
tive colitis who developed neuropathy after
starting treatment with mesalazine, which resolved
when the drug was discontinued.
A 38 year old woman developed symptoms of

ulcerative colitis in November 1986 and was
prescribed mesalazine 400 mg three times a day by
her general practitioner. She was admitted for
rectal biopsy in December 1986, which confirmed
non-specific colitis. At this time she complained of
numbness of her feet at night. She was changed to
sulphasalazine 1 g three times a day but could not
tolerate it because of gastrointestinal side effects
and so started taking mesalazine again, 400 mg
three times a day, in January 1987. In April 1988
she was referred to the medical outpatient depart-
ment, complaining of poor concentration, forget-
fulness, numb feet, and tiredness in her leg
muscles. Nerve conduction studies confirmed a
mixed sensorimotor neuropathy, predominantly
affecting the legs. Further investigation (including
biochemical profile, glucose tolerance test, vitamin
B12 and folate concentrations, serum and urine
protein electrophoresis, and urine porphyria
screen) showed no apparent underlying cause for
her symptoms. Mesalazine was suspected and
discontinued in September 1988. By November
1988 her symptoms had largely resolved, correlat-
ing with improvement in repeat nerve conduction
studies.

Sulphasalazine is metabolised by colonic bacteria
into sulphapyridine and 5-aminosalicyclic acid
moieties. About 20% of patients taking sulpha-
salazine develop adverse reactions," principally
fever, rashes, vomiting, and reversible blood
dyscrasias, usually related to the sulphonamide
component.' Hepatitis, encephalitis, and neuro-
pathy have also been reported. ' 6I The mechanism
of the neurological complications is obscure; the
5-aminosalicylic acid moiety is thought to be an
unlikely cause because of the very low plasma and
central nervous system concentrations achieved
after oral or rectal administration.' 8

Despite the poor absorption of mesalazine,
however, systemic side effects such as deteriorating
renal function have been observed.9 In this patient
neuropathy was associated with mesalazine; at the
time of writing the Committee on Safety of
Medicines had received three reports ofneuropathy
and one each of sensory disturbance, hyper-
aesthesia, paraesthesia, and neuralgia (personal
communication)."' These observations suggest
that sulphasalazine associated neuropathy cannot
be assumed to be sulphonamide toxicity, as is

usually thought. Caution is necessary when con-
sidering replacing sulphasalazine with mesalazine
in a patient who has developed neuropathy.

I thank Dr Shaw for allowing me to report on this
patient.

I Wallace IW. Neurotoxicity associated with a reaction to
sulphasalazine. Practitioner 1970;204:850-1.

2 Price TR. Sensorimotor neuropathy with sulphasalazine.
PostgradMedJ 1985;61:147-8.

3 Collins JB. Adverse reactions to salicylazosulfapyrine in
treatment of ulcerative colitis. South Med3' 1968;61:354.

4 Das KMI, Eastwood MA, MicManus JP, et al. Adverse reactions
during salicylazosulfapyridine therapy and the relation with
drug metabolism and acetylator phenotype. N Engl J Med
1973;289:491-5.

5 Klotz U. Clinical efficacy of oral 5-aminosalicylic acid in the
treatment of inflammatory bowel disease. Am 7 Gastroenterol
1985;88:660.

6 Smith MD, Gibson GE, Rowland R. Combined hepatotoxicity
and neurotoxicity following sulphasalazine administration.
AustNZJMed 1982;12:76-80.

7 Mihas AA, Goldberg DJ, Slaughter RL. Sulfasalazine toxic
reaction: hepatitis, fever, and skin rash with hypocomple-
mentaemia and immune complexes.JAMA 1978;239:2590-1.

8 Klotz U, Maier KE. Pharmacology and pharmacokinetics of
5-aminosalicylic acid. Dig Dis Sci 1987;32:465-505.

9 Riley SA, Mani V, Goodman MJ, et al. Comparison of delayed
release 5-aminosalicylic acid (mesalazine) and sulphasalazine
in the treatment of mild to moderate ulcerative colitis relapse.
Gut 1988;29:669-74.

10 Hebal FM, Greenberg GR. Treatment of ulcerative colitis with
oral 5-aminosalicylic acid including patients with adverse
reactions to sulphasalazine. Am3r Gastroenterol 1988;83:15-9.

Identification of toga-like virus in fulminant
hepatitis attributed to minocycline therapy

Drs ELIZABETH FAGAN and ROGER WILLIAMS
(Liver Unit, King's College School of Medicine,
London SE5 9PJ) write: Drs M G Davies and
P J W Kersey described fulminant hepatitis and
exfoliative dermatitis associated with minocycline
therapy.' We would like to add the virological
findings in case 2, which were not reported by the
authors and have now been published.2

Liver transplantation was carried out on 16 May
1988, which was three days after this patient's
admission to the liver failure unit, King's College
Hospital, because of deteriorating liver function
and progressive hepatic encephalopathy (grade
III-IV coma). Regrafting was carried out 48 hours
later because of mechanical obstruction of venous
return. The serum aspartate aminotransferase
value rapidly rose to 5810 IU/I (prothrombin time
21 s prolonged) on 23 May. She was transplanted
for the third time (26 May) but died 24 hours later
from gastrointestinal haemorrhage.

Electron microscopic studies of the original
liver and the two successive grafts showed virus-
like particles (60-70 nm) with spiked surfaces
budding into cell vacuoles. Rod shaped inclusions
were seen in the nuclei of the hepatocytes. Ultra-
structural features resembled those of the RNA
containing arboviruses, the Togaviridae.
We cannot exclude minocycline as the cause of

the rash and the hepatic dysfunction, but the
clinical course and similar virus-like particles have
been found in two other patients with fulminant
hepatitis who never received minocycline. 2 3 Also
an RNA containing virus of similar size and resem-
bling the Togaviridae has recently been isolated in
parenteral chronic non-A, non-B hepatitis.4

These findings have been reported to the Com-
mittee on Safety of Medicines.

I Davies MG, Kersey PJW. Acute hepatitis and exfoliative derma-
titis associated with minocvcline. B3r Med 3 1989;298:1523-4.
(3 June.)

2 Fagan EA, Ellis DS, Tosey GM, et al. Toga-like virus as a cause
of fulminant hepatitis attributed to sporadic non-A, non-B.
JMed l'irol 1989;28:150-5.

3 Fagan EA, Ellis DS, Portmann B, Tovey GM, Williams R,
Zuckerman AJ. Microbial structures in a patient with sporadic
non-A, non-B fulminant hepatitis treated by liver transplanta-
tion. J Med V'irol 1987;22:189-98.

4 Choo Q-L, Kuo G, Weiner AJ, Overbv LR, Bradley DW,
Houghton M. Isolation of a cDNA clone derined from a blood-
borne non-A, non-B viral hepatitis genome. Science 1989;244:
359-62.
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