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later the patient was in slow junctional rhythm (35 beats/min), hypotensive,
and poorly perfused. He responded promptly to ventricular pacing. At the
time his other treatment included digoxin, frusemide, and isosorbide dinitrate.
There was no electrolyte abnormality. No rise in enzyme activity occurred,
and his serum digoxin concentration was 2 2 mg/l. Amiodarone was withdrawn
and intermittent sinus node activity returned next day; within two days
periods of normal sinus rhythm were noted. Spontaneous ventricular
tachycardia requiring cardioversion recurred, however, so an atrioventricular
sequential pacer was inserted and amiodarone reinstituted. As no other treat-
ment was suitable for this patient he was discharged with this regimen.

Comment

Sinus bradycardia and sinoatrial block have been described as
side effects of amiodarone,' but to our knowledge sinus arrest has not
been reported and no such case has been notified either to Sanofi Inc,
the US agent for the manufacturers of the drug, or to the Food and
Drug Administration. Both patients had normal sinus node automati-
city as shown by corrected sinus node recovery times within the normal
range, this being considered the best available test of sinus node auto-
maticity and possibly of overall node function.4
Amiodarone depressed automaticity by inhibiting phase 4 depolaris-

ation in the sinus node of rabbits in vitro,5 and these observations sug-
gest that such a mechanism may account for this potentially lethal
complication in susceptible patients.
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Alveolitis after treatment with
amiodarone

Amiodarone has been widely used in Europe and the United States
for its antiarrhythmic and antianginal properties. It has recently
become available in Britain. We report a case of severe pulmonary
reaction in a patient given this drug.

Case report

A 69-year-old man presented in November 1980 with a six-month history
of palpitations at rest. He dernied exertional dyspnoea but had a chronic
productive cough related to cigarette smoking and a mild seronegative
arthritis controlled by indomethacin. Clinical examination showed no
other abnormality and chest radiographs were clear apart from an old small
calcified focus at the right apex. A 24-hour electrocardiogram suggested
sick-sinus syndrome and treatment was started with amiodarone (Cordarone
X) 100 mg twice daily for one week, increasing to 200 mg twice daily. He
rapidly became asymptomatic. Six weeks later he developed exertional dysp-
noea, which gradually increased over the next two months and prompted
referral to a respiratory physician. Four days before he had discontinued
amiodarone himself, believing it to be responsible. He was dyspnoeic on

minimal exertion, and examination showed widespread bilateral late inspira-
tory crepitations but no evidence of finger clubbing.
There was extensive bilateral fluffy opacification in the chest x-ray film

(fig: top). Pressure of oxygen was 7-7 kPa (57 9 mm Hg) breathing air. Lung
volumes showed a mild restrictive pattern with a total lung capacity of 5-6 1
(76 % predicted), and carbon monoxide transfer factor was reduced to 2-3
mmol/min/kPa (6-7 ml/min/mm Hg; 28 % predicted). Erythrocyte sedimen-
tation rate was 60 mm in first hour, liver function values and immuno-
globulin concentrations normal, and antinuclear factor not detectable. The
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Radiographs of chest showing (top) bilateral fluffy opacification and (bottom)
improvement after prednisolone 60 mg daily.

patient was too ill for lung biopsy. His known cardiac disease plus the mild
negative inotropic action of amiodarone suggested pulmonary oedema.
Diuretics, however, failed to produce an improvement. Two weeks after
stopping amiodarone he was less dyspnoeic but the chest radiograph and
transferfactorwereunchanged. He began prednisolone 60mg daily with rapid
improvement in exercise tolerance and progressive clearing of his lung fields
(fig: bottom). Serial estimations of transfer factor showed a rise to 3-8
mmol/min/kPa (I11 3 ml/min/mm Hg; 38 % predicted) after six days and to
3-9 mmol/min/kPa (11 6 ml/min/mm Hg; 48% predicted) after 24 days.
He remained well and continued to take indomethacin and a reducing dose

of prednisolone. His palpitations did not recur.
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Comment

The pathophysiology of alveolitis is often uncertain, and several
mechanisms have been implicated. We consider the most likely cause
in this case to have been a hypersensitivity reaction to amiodarone,
similar to those reported for nitrofurantoin, hexamethonium, busul-
phan, and many other drugs. Other possibilities considered were
rheumatoid interstitial lung disease, collagen vascular disease, or an
autoimmune disorder. Rheumatoid factor and antinuclear factor were,
however, not detected, and the immunoglobulin concentration was
normal. There was no other evidence of collagen vascular disease.
Early viral pneumonia may sometimes present this picture but viral
serological findings were normal.

Amiodarone, initially introduced for angina, is now recognised as a
useful antiarrhythmic agent which acts by slowing conduction velocity.'
Its half life is long, and a plateau of drug accumulation may not be
reached for over a month. Reported side effects include heart block,
corneal microdeposits, alteration of thyroid function, photosensitivity,
potentiation of anticoagulants, and, rarely, neuropathic symptoms.2 3
Most are infrequent but corneal change in adults receiving long-term
treatment is common.4 That a pulmonary reaction may occur after the
administration of amiodarone was proposed by Rotmensch et al.5
The absence of other identifiable causes of the alveolitis in this case,

its close temporal relations to amiodarone, and its rapid response to
corticosteroids strongly suggest that amiodarone was the cause.
Furthermore, the manufacturers of amiodarone (Labaz) have received
at least five separate reports of similar associated pulmonary reactions
in Britain in addition to a similar number in the USA. The Committee
on Safety of Medicines has received four reports, including the present
one.
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Epileptiform seizures and electro-
encephalographic abnormalities as
manifestations of digoxin toxicity
Poisoning by cardiac glycosides may give rise to neurological side
effects, particularly headache, malaise, drowsiness, confusion, and
psychosis.' Convulsions may complicate acute massive digoxin over-
dosage, but only a single case report,2 of a patient in whom plasma
digoxin concentration was not measured, directly relates epilepsy and
electroencephalographic abnormalities to the clinical syndrome of
chronic digoxin toxicity. We describe a patient who developed epi-
leptiform seizures and electroencephalographic abnormalities in
association with digoxin poisoning confirmed by measurements of
plasma digoxin concentration. Electroencephalographic abnormalities
and epileptiform activity persisted while the plasma digoxin concen-
tration remained in the toxic range and resolved only when the
concentration returned to therapeutic values.

Case report

A 64-year-old woman with angina, atrial fibrillation, and rheumatic
valvular disease presented with features typical of digoxin toxicity including
bradycardia, xanthopsia, nausea, and vomiting. She also complained of
"funny turns," which had first occurred during the week before admission.
In hospital these were observed to have a fairly constant pattern of clouding

of consciousness, total disorientation, lip-smacking, and coarse tremor of all
limbs. Initially the episodes occurred about five times daily, each lasting
three to five minutes. Her prescribed treatment comprised digoxin 0 1875 mg
daily, which was immediately withdrawn, and sublingual glyceryl trinitrate,
which she was allowed to take as required.
Plasma digoxin concentration was 5 0 tig/l, confirming toxicity. Despite

the withdrawal of prescribed digoxin and in the presence of only mild renal
impairment (creatinine clearance 33 ml/min; serum potassium concentra-
tion 4-2 mmol(mEq)/l) the plasma digoxin concentration declined only to
3-4 iLg/l after one week (figure), during which time she continued to have
epileptiform episodes. Electroencephalography showed spike and wave
activity and a generalised slow wave pattern consistent with a metabolic/
epileptiform process.

Epileptiform episodes continued and plasma digoxin concentrations rose
to 5-8 Hg/l. Occult digoxin consumption was the obvious explanation, and a
search of her property showed that her glyceryl trinitrate bottle contained
two different types of white tablet, most being digoxin 0-25 mg. Once or
twice daily she had been taking sublingual digoxin to relieve her angina.
Removal of this digoxin "treatment" resulted in a satisfactory fall in

digoxin concentrations, a reduced frequency of epileptiform events and
normal electroencephalographic appearances (figure).
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Comment

Toxicity occurs in about 20% of adult patients taking maintenance
digoxin treatment3 and is usually associated with plasma digoxin con-
centrations of 2-0-4-0 Lg/1.4 Convulsions may complicate acute
intoxication with non-therapeutic doses of digoxin, and epileptiform
activity may also be a feature of the clinical syndrome of chronic
digoxin toxicity. In our patient the electroencephalographic disturb-
ance was maximal when the plasma digoxin concentration exceeded
5-0 ,tg/l, and the gradual improvement in the electroencephalogram
coincided with the fall in plasma digoxin concentration, as did the
frequency of observed epileptiform episodes. There is thus sufficient
reason to suspect that digoxin poisoning induced epileptiform activity
in this patient; interestingly, the encephalographic disturbance
featured slow spike and wave activity comparable with that reported
previously.2

Digoxin enters the central nervous system, where it may be
measured in the cerebral cortex and choroid plexus,5 and we postulate
that the inhibition of Na+/K+ adenosinetriphosphatase activity
induced by cardiac glycosides will interfere with the function of all
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