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pre-empted by the patient's death. Other studies of hospital deaths
suggest that ventilation is attempted infrequently.5 7-9
High doses of aminophylline increase the risk of ventricular

tachyarrhythmias. Toxicity may be increased in patients who
are already hypoxic, hypercarbic, hypokalaemic, or receiving
i agonists," erythromycin,'8 or cimetidine'9 (but not ranitidine&0).
Calculating aminophylline dosage according to the criteria
suggested by Hendeles et al,'3 we found that excessive doses had
been given in more ofthe fatal cases (14) than controls (seven). Five
of the 14 patients with a fatal outcome who received excessive
aminophylline were known to have been having maintenance
treatment with oral or rectal theophylline before admission (as were
three of the seven controls in this category). Serum theophylline
concentrations were measured in two controls but in none of the
fatal cases. Clearly recommendations concerning the administration
of aminophylline"' had been widely ignored.
Two of the definite deaths from asthma were associated with

aspiration of vomit. Both patients had received excessive amino-
phylline. In two further cases the fatal episode was precipitated by
aspiration of vomit during or after general anaesthesia. (Three
patients among the 25 who were dead on arrival at hospital and
whose death certificates gave asthma as the underlying cause of
death had also inhaled vomit.) In the presence of tachypnoea we
surmise that glottic closure may be ineffective and even minor
aspiration may provoke catastrophic bronchoconstriction in hyper-
reactive airways.

Sixteen (46%) of the patients with a fatal outcome and 8 (23%) of
the controls had been given sedatives in hospital. Though this is an
improvement on the 70% reported by Cochrane and Clark,9 it is
disappointing that sedating patients with acute asthma remains
widespread. The distress shown by these patients may seem to
invite sedation, but the risks are well known and sedation must
be strongly discouraged.

Inadequate treatment with both f agonists (significantly) and
steroids (non-significantly) was more common in fatal cases than
controls. Underuse of steroids5-922 and intravenous or nebulised
bronchodilators7 has been identified before.

In three of the eight deaths categorised as associated with asthma
there was no mention of asthma on the death certificate. This is an
important group to study in the context of adverse treatment effects
which might otherwise be missed. The frequency ofgastrointestinal
bleeding was of particular interest. Collins-Williams et al reported
one fatal gastrointestinal bleed among 30 deaths from asthma.23 In
our study the haemorrhage was fatal in one case and probably
contributed substantially to four further deaths, two ofwhich were
categorised as associated with asthma. Additionally, one patient
whose death was in this category and one control suffered perfora-
tion of occult duodenal ulcers during their asthma attacks. There
was also one case of acute pancreatitis. All these patients were
receiving high dose steroid treatment, which in association with the
stress of the illness may have caused the gastrointestinal problems.
Of the 35 definite and probable deaths from asthma, 10 of the 16

(63%) in subjects aged under 65 were considered to have been
potentially avoidable, as were six ofthe 19 (32%) in subjects aged 65
and over. Several surveys of deaths from asthma have excluded
patients aged over 65, which may have founded the beliefthat most,
if not all, deaths from asthma can be prevented.3 The over 65s,
however, contribute more than half of all certified deaths from
asthma; in 1983, 51% of all deaths from asthma in England and
Wales occurred in this age group.
We conclude that though 16 of the 35 deaths (46%) might have

been prevented by better management in hospital, many were
inevitable, in a few cases because the patients were moribund on
admission (four) but usually because their disease had become
chronic and intractable (15). Nevertheless, there is no room for
complacency. Care in both fatal cases and the control group was
often below generally accepted standards. Grouping all three
categories of deaths from asthma together-that is, definite death
from asthma, probable death from asthma, and death associated
with asthma-the assessors considered serious defects in manage-
ment to have occurred in 36(84%) of the 43 fatal cases and 16(37%)
of the 43 controls.

Facilitated hospital admission ("open door" policy) may well be
an important means of reducing the current mortality from
asthma. 15242s Units that have published results, however, are
specialist units. Before recommending the widespread implementa-
tion of such a policy it is crucial that the general standard of hospital
care offered to patients with asthma should be improved.
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Correction

Maternal leucocyte zinc deficiency at start of third trimester as a
predictor of fetal growth retardation

We regret that an error occurred in this paper by J L Wells and others
(25 April, p 1054). In the bottom l-ine of Table I all the values for median
leucocyte zinc concentration are too small by a factor of 10 and should read
112-0, 150-7, 164-2, 192-3, 216-0, 229'S, and 165-6, respectively.
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