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description: these are simple, prolonged, asthmatic, tropical,
and the type associated with polyarteritis or other vasculitic
disorders.8 Excluded from this classification are pulmonary
conditions such as hydatid disease and lymphoma, which may
be associated with blood eosinophilia but not necessarily
with eosinophilic infiltration of the lung.

Simple pulmonary eosinophilia (Loffler's syndrome) con-
sists of blood eosinophilia, usually with a normal total white
cell count, a raised serum IgE, and an alveolar exudate con-
taining eosinophils and giant cells. The illness is mild with
a dry cough, fever, and migrating, peripheral nonsegmental
shadows in the radiograph. Though recurrent the condition
is transient and usually clears within a few weeks, in contrast
to Crofton's prolonged type or "chronic eosinophilic pneu-
monia,"4 which can persist unchanged over a period of many
months. The known causes of simple pulmonary eosinophilia
include helminth infestations (eg ascaris, taenia, ankylostoma,
trichuris) and drug reactions (to penicillin, aspirin, nitro-
furantoin, and sulphonamides). A cryptogenic form with no
evident extrinsic cause, relatively normal levels of serum
IgE, and a dramatic response to small doses of corticosteroids
has also been recognised.9
The combination of blood or sputum eosinophilia with

opacities in the chest radiograph is not uncommon in patients
presenting with asthma. In Britain most of these patients have
serum precipitins to Aspergillus fumigatus. Skin tests with
aspergillus antigens are positive in about half the cases and
typically show a dual response characterised by an immediate
weal and flare (type I) followed in 5 to 6 hours by an Arthus
(type III) reaction.1"' Though other allergens may occasionally
be responsible, especially in the tropics, bronchopulmonary
aspergillosis is the most common cause of pulmonary eosino-
philia among asthmatic patients in Britain and perhaps also
in America, where the relative paucity of reported cases has
been attributed to failure of recognition."1
A comprehensive account of the clinical, laboratory, and

radiographic features of bronchopulmonary aspergillosis
appears in the current issue of Thorax.'2-"5 The typical picture
is of a patient with asthma and eosinophilia who, over a period
of months or years, but especially in the winter and spring,
has recurrent attacks of fever and productive cough. The
sputum may consist of plugs or casts in which eosinophils and
sometimes mycelia are found. The sputum may also be blood-
stained or purulent, but yellow coloration may be due to
the eosinophils themselves. The radiographic changes, which
are maximal in the upper zones, include patchy peripheral
densities attributed to eosinophilic pneumonia; parallel line
or ring shadows-probably due to bronchial wall oedema;
and a proximal form of bronchiectasis in which the bronchi
peripheral to the lesion taper to a normal calibre.'6 Mucus
impaction may also occur, and this gives rise to dense rounded
or "gloved finger" proximal opacities, sometimes with
atelectasis. Asthma with pulmonary eosinophilia, especially
when associated with aspergillosis, has a relatively poor
prognosis in terms of permanent symptoms, impaired lung
function, and residual radiographic abnormality.'7 It is usually
possible to control symptoms and prevent deterioration with
corticosteroid therapy, but a daily dosage of at least 10 mg
prednisone may be needed for an indefinite period.'7

Blood eosinophilia is so common in tropical regions that
accompanying opacities in the chest radiograph will often prove
to be coincidental. The term tropical eosinophilia is now
usually reserved for the condition associated with filarial
infection, seen most often in India and also in parts of Africa.
In its pulmonary form this is characterised by paroxysmal

dry cough, wheezing dyspnoea, and fever. It may present
insidiously or as an acute pneumonic illness. There is often a
massive eosinophilia (up to 80 x 109 cells/l). The radio-
graphic changes consist of micronodular opacities with heavy
vascular markings which, in keeping with a blood-borne
pathogen (and unlike the changes in aspergillosis), are pre-
dominant at the lung bases."8 The filarial complement fixation
test is positive in the great majority of cases, and these respond
to treatment with diethylcarbamazine.

Patients with vasculitis, as in polyarteritis nodosa or
Wegener's granulomatosis, may have an eosinophilia in the
blood with pulmonary infiltrates, but vascular or granulo-
matous lesions in the lungs and other organs usually
dominate the natural history of the disease.

Wasserman, S I, Goetzl, E J, and Austen, K F, J'ournal of Immunology,
1974, 290, 420.

2 Wasserman, S I, et al, Proceedings of the Society for Experimental Biological
Medicine, 1975, 148, 301.

3Samter, M, and Czarny, D, in Immunological Diseases, ed M Samter, p 376.
Boston, Little Brown, 1971.

4Carrington, C, et al, New England J7ournal of Medicine, 1969, 280, 787.
5 Loffler, W, Schweizerische Medizinische Wochenschrift, 1936, 66, 817.
6 Loffler, W, Schweizerische Medizinische Wochenschrift, 1936, 66, 1069.
'Oakley, C M, and Olsen, E G J, British Heart J7ournal, 1977, 39, 233.
8 Crofton, J W, et al, Thorax, 1952, 7, 1.
9 Turner-Warwick, M, Assem, E S K, and Lockwood, M, Clinical Allergy,

1967, 6, 135.
McCarthy, D S, and Pepys, J, Clinical Allergy, 1971, 1, 261.
Hoehne, J, Reed, C, and Dickie, H, Chest, 1973, 63, 177.

12 Malo, J L, Hawkins, R, and Pepys, J, Thorax, 1977, 32, 254.
13 Malo, J L, Pepys, J, and Simon, G, Thorax, 1977, 32, 262.
14 Malo, J L, et al, Thorax, 1977, 32, 269.
15 Malo, J L, et al, Thorax, 1977, 32, 275.
16 Scadding, J G, Scandinavian Journal of Respiratory Disease, 1967, 48, 372.
17 Middleton, W G, et al, British Jfournal of Diseases of the Chest, 1977, 71,

114.
18 Udwadia, F E, in Progress in Respiration Research, vol 7, ed H Herzog,

p 54. Basle, Karger, 1975.

Treatment of acute
paracetamol poisoning

As it has been substituted for salicylate as a simple analgesic,
acute overdose of paracetamol (acetaminophen), particularly
self-poisoning, has become commoner in Britain.' When
used correctly paracetamol is safe,2 but in acute overdose
dangerous toxicity often results. The most serious and poten-
tially fatal complication is liver damage.37

Paracetamol is absorbed rapidly from the stomach and
the upper intestinal tract. Normally it is metabolised quickly
and at a remarkably constant rate in the liver with the forma-
tion of glucuronide and sulphate conjugates. Only 4% of
ingested paracetamol is excreted unchanged in the urine.8 In
patients who develop liver damage, however, metabolism is
delayed.5 The hepatic toxicity seems to occur rapidly after
absorption of the drug and the slow metabolism is thought to
be the result rather than the cause of the liver damage. Perhaps
for this reason earlier treatments (including corticosteroids
and antihistamines,9 heparin,'0 haemodialysis," and charcoal-
column haemoperfusion12) all failed to prevent liver damage in
severely poisoned patients. Ingestion of activated charcoal and
cholestyramine"3 has also been tried, but even when taken
quickly after the paracetamol has been swallowed this com-
bination did not reduce or delay the absorption of this drug.'4
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The basis of rational and effective treatment was provided
by Mitchell and his colleagues,1519 who showed that acute
centrilobular necrosis due to paracetamol is the effect of a
highly reactive intermediate metabolite which binds to vital
liver cell macromolecules. When the dose of the drug is small
this harmful metabolite is detoxified within the liver cells by
conjugation with glutathione. In severe overdose this
mechanism is overwhelmed, with resultant cell damage and
death.7 These studies suggested three possible therapeutic
approaches: prevention of the oxidation of paracetamol to the
toxic metabolite; prevention of glutathione depletion; and the
development of an inhibitor of the toxic effects of the metabo-
lite.

Administration of glutathione proved unsatisfactory, since
its cell penetration is low.20 Alternatives used in recent years
have included cysteine, methionine, and cysteamine. L-cysteine
and L-methionine are precursors of glutathione and are highly
effective in preventing paracetamol hepatotoxicity in
animals.'8 21 The use of N-acetylcysteine as an oral antidote
for paracetamol poisoning in man has recently been proposed,22
and oral methionine has also been advocated,23 but the studies
are preliminary and no conclusion is possible at this stage.
Comparing the efficacy of cysteamine, methionine, and
penicillamine in treating paracetamol poisoning, Prescott and
his colleagues24 found that the last potentiated the toxic effects
of paracetamol on the kidney and was therefore not advised.
Methionine, though less toxic than cysteamine, failed in three
patients, though this was thought to be due to inadequate
dosage.
The most successful and best-tried treatment14 of severe

paracetamol poisoning in man is intravenous cysteamine
(beta-mercaptoethylamine), an SH-containing compound
which increases the content of glutathione in the liver after
experimental paracetamol poisoning.25 Cysteamine may also
inhibit the oxidation of paracetamol to the toxic metabolite.7 26
Cysteamine is effective only if given within 10 hours of inges-
tion ofparacetamol,27 and its use is associated with pronounced
toxic effects-including flushing, vomiting, abdominal cramps,
drowsiness, and malaise. In addition to these disadvantages
there is a danger of precipitating hepatic coma if cysteamine or
any of the alternative S-amino-acids is given more than ten
hours after the overdose, as the already damaged liver may be
unable to metabolise them. Cysteamine treatment should
therefore be given only to patients who are seen early and in
whom liver toxicity is likely14 28; rapid and accurate assessment
of the severity of the poisoning is clearly vital.
That is the real problem in paracetamol overdose. Early

clinical assessment is impossible: even in severe poisoning the
initial features are mild with little other than pallor, nausea,
and occasionally vomiting. Liver damage may not become
clinically apparent for five to six days. Furthermore there is a
considerable individual variation in susceptibility to hepatic
damage, though in the presence of pre-existing liver disease
or chronic exposure to agents (such as alcohol and barbiturates)
which induce liver microsomes the dangers of liver toxicity are
enhanced.29 The results of conventional liver function tests,
including enzyme tests, are unreliable indices, since several
days may elapse before these indicate severe toxicity.7
The only reliable way to assess the severity of paracetamol

overdose is to measure the plasma paracetamol concentra-
tion.'4 30 Hepatic damage is likely if the concentration is above
300 Fg/ml, but in general the incidence and extent of liver
toxicity cannot be assessed reliably from the results of single
estimations,31 which have to be related to the time of ingestion
and the effects of vomiting and gastric lavage, and such infor-

mation is often incomplete. Prescott et a15 favoured the
measurement of the plasma paracetamol half life as a reliable
early guide to prognosis, arguing that if the half life exceeded
four hours liver damage was likely and if over 12 hours
severe necrosis with hepatic coma was a real danger.

Unfortunately, dependence on the plasma half life as
described by Prescott or on plasma concentrations of para-
cetamol has several disadvantages. Firstly, the result takes no
account of continuing absorption of paracetamol in the crucial
early hours of the poisoning, and this may lead to misinterpre-
tations of the results; secondly, rapid and accurate methods of
measurement of paracetamol are essential, and these may not
be obtained easily in hospitals which do not have good
laboratory support. Gazzard and his colleagues,32 who recently
reviewed 163 patients with paracetamol poisoning, concluded
that, while alltheirpatients with moderate or severe liver damage
showed plasma half lives longer than 4 hours, so did many
patients with unimportant liver damage. As a result they
suggested that, if the above criteria were applied, 3000 of
patients selected for cysteamine treatment would not in fact
have needed it. They were rightly concerned about the
toxicity of cysteamine: but at the same time they offered no
suitable alternative method of assessment, and in view of the
urgency of starting treatment and the dangers of liver damage
it still seems reasonable to accept Prescott's criteria of assess-
ment as the best yet available.
To sum up, both the assessment of severity of paracetamol

poisoning and the accurate early prediction of hepatotoxicity
are difficult. Indeed, it is hard to see how we can overcome
these problems. Perhaps the main hope lies in developing less
toxic but effective alternative treatments to cysteamine, the
most promising compounds at present being L-cysteine and
L-methionine.
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