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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

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J (C

lin R
es E

d): first published as 10.1136/bm
j.284.6310.162 on 16 January 1982. D

ow
nloaded from

 

http://www.bmj.com/


BRITISH MEDICAL JOURNAL VOLUME 284 16 JANUARY 1982 163

electrically excitable tissue, including neurones. This may be a dose-
dependent phenomenon, however, the patient usually presenting with
the more typical neurological features before a sufficiently toxic
concentration is achieved. Additionally the brain of the elderly or
"arteriosclerotic" patient may possibly be predisposed to the develop-
ment of digoxin-induced convulsions; the previous case report
described a 72-year-old man.

Transient cerebral ischaemic episodes may, therefore, only partially
account for the blackouts seen in elderly patients taking digoxin, and
we recommend that, even when there is no gross disturbance of
cardiac rhythm, the serum digoxin concentration be measured to
exclude digoxin neurotoxicity.
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"Home brew" compared with
commercial preparation for
enteral feeding
Enteral feeding is the most appropriate route for administering protein
and energy to malnourished patients when the gastrointestinal tract is
capable of normal absorption.' The enteral route is safer and con-
siderably cheaper than total parenteral nutrition.2 Enteral feeding is
well tolerated provided it can be delivered by continuous slow
nasogastric or nasoduodenal infusion, thereby avoiding the problems
of hyperosmolar diarrhoea and the reluctance by some convalescent
patients to take a liquid diet by mouth. Commercially available enteral
solutions are expensive, however, and it has been argued that a liquid
diet of similar protein and energy content can be prepared by most
diet kitchens. We compared a blenderised diet based on milk albumaid
hydrolysate, Caloreen, and Prosparol ("home brew") with a commer-
cially available enteral preparation containing the same protein and
calorie content (Isocal) in 28 patients requiring nutritional treatment
after major gastrointestinal surgery. Method of treatment was
determined by numbered randomisation cards.

Patients, methods, and results

Any patient unable or unwilling to take nutrients by mouth after a major
gastrointestinal operation associated with complications was admitted to the
study. Patients who required jejunostomy feeds or intermittent positive
pressure ventilation were excluded. Indications for feeding included:
gastrectomy complicated by wound dehiscence; abscess or a duodenal fistula
(n 8); reconstructive gastric operations in patients malnourished before
operation (n - 10); resection for colorectal carcinoma complicated by fistula
or abscess (n- 6); and resection for inflammatory bowel disease associated
with intra-abdominal sepsis (n=4). Nutritional treatment was given for at
least seven days by fine-bore nasogastric tube positioned under radiographic
control. During the first 48 hours the tube feed was diluted and administered
at increasing volume until the patient was able to tolerate the full strength
solution at a rate of 125 ml per hour.3 Fifteen patients received Isocal and
13 the "home brew" (table). Diarrhoea occurred in nine patients, two after
Isocal, but one had antibiotic-associated colitis and the other a pelvic
abscess. Two of the seven patients with diarrhoea receiving the "home
brew" had a pelvic abscess but in the remaining five patients the intestinal
disturbance was so severe that the enteral feeding had to be discontinued.

Comparison of commercialfeed and "Home Brew" enteralfeeding

Commercial feed
(Isocal) "Home brew"
(n= 15) (n= 13)

Severe diarrhoea 2 7
Pelvic abscess 1 2
Antibiotic associated colitis 1
Infected solution 4
No cause identified 1

Obstructed fine bore tube 6

Cultures of the solutions in these patients yielded yeasts in three and
Staphylococcus aureus in one. Intermittent obstruction of the fine-bore tube
was a problem in six patients who were given the "home brew" but in none
receiving Isocal.

Comment

Our observations cast doubt on the safety and efficacy of liquid diets
prepared in hospital. Contamination by yeasts and staphylococcus
occurred at weekends when the materials had been prepared earlier
and stored on the wards. Fine-bore feeding tubes often became
obstructed by the locally prepared solutions and in some patients the
fine-bore tube had to be replaced by a conventional nasogastric tube,
which was unpleasant for the patients. The study was discontinued
because the nurses found the locally prepared solutions difficult to
administer at a constant rate of infusion, and because of the risks of
infection observed in the study. We believe, therefore, that commer-
cially available liquid diets are safer and easier to handle if fine-bore
enteral feeding is to be used for patients requiring nutritional support
after major gastrointestinal operations.
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Gastrointestinal haemorrhage and
benoxaprofen
Benoxaprofen is a non-steroidal anti-inflammatory agent similar to
naproxen and ibuprofen but which has a lower incidence of gastro-
intestinal disturbance' and produces less gastric microbleeding.2
During three months three patients who had been receiving benoxa-
profen were admitted to a general medical unit with gastrointestinal
haemorrhage associated with peptic ulceration.

Case reports

Case 1-A 76-year-old woman was admitted three weeks after starting
benoxaprofen 600 mg daily for osteoarthritis, mainly in her right leg. She
had no past history of dyspepsia and no family history of peptic ulceration.
Within a week of taking the drug she began to feel nauseated and on the day
of admission had a large haematemesis. She was seriously ill and the haemo-
globin concentration was 8-0 g/dl. Endoscopy showed multiple ulcers in the
duodenum and a large gastric ulcer. Despite resuscitative measures, including
blood transfusion, she deteriorated further; abdominal films showed
pneumoperitoneum. At an emergency operation the duodenal ulcer was
seen to have perforated and the peritoneal cavity contained 2 1 of bile-stained
fluid. The perforation was sealed but she failed to improve and died on the
eighth postoperative day.

Case 2-A 76-year-old woman was admitted six weeks after starting
benoxaprofen 600 mg daily for osteoarthritis. She had no past history of
dyspepsia. Within two weeks of taking the drug she complained of nausea
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