
monitoring of a single patient. Others have used changes in
thoracic electrical impedance to measure pump performance
non-invasively, but this has not given consistent results.
Our current methods of predicting perioperative cardiac

risk are, then, characterised by uncertainty. Surgeons should
take more responsibility for defining the risk in their own
population of patients; if it is sufficiently high they should
adopt a protocol for assessing individual patients. This will
require selection for thallium scanning on the basis of clinical
risk factors, with the possibility of coronary angiography for
those found to have reversible defects on thallium imaging.
Further studies are urgently needed to provide a reliable
algorithm for non-invasive assessment of operative risk.
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Antimony and health

Incriminating stibine in the sudden infant death syndrome is difficult on current evidence

Antimony is a metal in group Vb of the periodic system, just
below arsenic, with which it shares several chemical and
toxicological properties. Considered to be a non-essential
trace element, it occurs naturally in the trivalent and penta-
valent states with sulphur, mainly as stibnite ore (Sb2S3) *

Antimony's main applications are industrial-it is used in
alloys for hardening lead (for example, in batteries and
bullets); in flame retardants for plastics; in semiconductors;
and in therapeutics, in which it is applied in organic forms
such as sodium stibogluconate in the treatment of leish-
maniasis. Antimony potassium tartrate has been used as an
emetic and as an intravenously administered anthelmintic.2
Relatively little is known of the toxicity of antimony compared
with that of metals such as lead, cadmium, mercury, or
arsenic. Recently, attention has been drawn to its possible role
in the sudden infant death syndrome.34
The toxic effects of metals are related to the chemical form

to which peoples are exposed. "Antimony toxicity" does not
exist; every compound of the metal must be considered to be
a separate toxicological entity. As with arsenic,' the systemic
toxicity of pentavalent compounds is considerably less than
that of the trivalent compounds. The mechanism of toxicity of
antimony compounds is unclear; it is probably related to the
high affinity of the metal for sulphydryl (-SH) groups, which
are essential for the structure and function of proteins. In a
study of subacute toxicity in rats, sodium stibogluconate and
meglumine antimoniate (which contain the pentavalent
compound) given intramuscularly caused a fall in haemo-
globin and blood glucose concentrations and an increase in
liver enzymes and serum creatinine concentration.6 After long
term inhalation of antimony trioxide by rats no effects on
clinical chemical and haematological variables were observed.
Corneal irregularities, which occurred after two weeks'
exposure, and an increase in cataracts related to the dose were

reported. Contrary to the findings of earlier studies, no
increase in neoplasms was seen.'
The toxicity of stibine (SbH3), a gas that forms when

antimony is treated with acids, is analogous to but less
fulminant than that of arsine (AsH3). Haemolysis, myo-
globinuria, haematuria, renal failure, nausea, vomiting, and
headache have been reported in humans after inhalation. No
recent experimental studies on the toxicity of stibine are
available.

Unlike arsenic, inorganic trivalent antimony is not methy-
lated in vivo but is excreted in the bile and urine after
conjugation with glutathione. After short term intentional
ingestion of stibnite by a 24 year old woman blood con-
centrations as high as 14-7 mmol/l (normal up to 2-9 mmol/l)
and urine concentrations of 1 8 p,mol/l were observed without
any clinical signs of intoxication.8 The initial excretion of
antimony is rapid, but a slow component of excretion may
exist as well. Deposition of inhaled antimonials may be
retained in the lungs for years.1
Two populations are at risk ofadverse effects ofcompounds

of antimony: patients treated with antileishmaniasis agents
and workers occupationally exposed to dusts and fumes
containing antimony.9 The health effects described in both
populations differ considerably owing to differences in
exposure and the chemical form of the agents. Recently
reported side effects of sodium stibogluconate are renal
tubular acidosis,'0 thrombocytopenia," and pancreatitis.'2
A confounder in the determination of occupational health
effects is- that antimony ore contains arsenic as an impurity.
The observed effects could therefore have been those of
the contaminant rather than ofantimony itself.9

Pneumoconiosis and other respiratory effects have been
reported in workers. Cutaneous effects include a transient,
generalised eruption of papules and pustules known as
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"antimony spots." Cardiovascular mortality and morbidity
and electrocardiographic changes have been attributed to
inhalation of the trisulphide. Acute inhalation of the volatile
hydride stibine (for which an occupational exposure limit of
0 1 ppm (05 mg/mi) has been defined'3) may lead to
haemolytic anaemia and acute renal failure. Unlike trivalent
arsenic, trivalent antimony has not been convincingly shown
to be carcinogenic.9
Although the hypothesis that stibine formed by fungal

transformation of fire retardants containing antimony in cot
mattresses might be a cause of the sudden infant death
syndrome is interesting,4 it receives insufficient toxicological
support. Experiments do not substantiate the suggested
anticholinesterase action for stibine. Using blood concentra-
tions of antimony in the assessment of stibine poisoning is
risky. The toxic effects of stibine differ considerably from
those of the oxides, sulphides, or organic antimonials. In the
assay of antimony in blood the total element is measured
instead of the toxic entity. This means that antimony blood
concentrations resulting from stibine exposure may never be
compared with those resulting from other sources.
To evaluate the hypothesis, environmental and biological

monitoring should go hand in hand. Sampling of the air
inspired by babies on polyvinylchloride mattresses would
give information on actual exposure, which could then be
compared with occupational data on exposure to stibine. It is
important to realise that the minute volume and the sensitivity
to the toxic insult in infants may differ from those in adults;
infants are usually exposed to ambient air considerably longer
than an adult's 40 hour working week.
The sudden infant death syndrome long predates the

invention of plastics containing antimony. A recent epidemio-

logical study supports the scepticism towards the hypothesis
of antimony trihydride being the cause of cot death.'4 It is
therefore most unlikely that, even after thorough toxicological
evaluation, stibine will ever be convicted as the only cause of
the syndrome.
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Use ofchloramphenicol as topical eye-medication: time to cry halt?

Bone marrow aplasia also occurs with ocular use

Chloramphenicol accounts for over half the general medical
services prescriptions for ocular antibiotics in the Republic of
Ireland, while in the United Kingdom 55% of patients
presenting to general practitioners with "red eyes" are treated
with chloramphenicol eye ointment.' The British National
Formulary currently recommends chloramphenicol as the
drug of choice for superficial eye infections. It has the
advantage that it has a broad spectrum of activity and rarely
causes local irritation or hypersensitivity, which may be a
problem with other antibiotics. Yet on our wards we no longer
prescribe topical ocular chloramphenicol. Why?

Since 1950, when Rich et al highlighted the relation
between oral chloramphenicol and bone marrow aplasia,'
doctors have been well aware of this side effect. The first
death resulting from bone marrow aplasia induced by
chloramphenicol eye drops was described by Rosenthal and
Blackman in 1955.3 Numerous subsequent articles directly
implicated chloramphenicol eye drops in causing bone
marrow aplasia,47 and after the publication of Fraunfelder
et ars paper' in 1982 the sale of chloramphenicol eye drops in
the United States fell by 80% in two years.' By 1993 the
national register of drug induced ocular side effects (in
Oregon) had received reports of 23 patients with blood
dyscrasias that might have been related to topical ocular
administration of chloramphenicol.8

This caution over the association is important since
there are several problems in directly implicating ocular

chloramphenicol as a cause of blood dyscrasias. Firstly,
clinicians do not usually ask about eye drops or ointment
when taking a drug history; secondly, many patients do not
realise that they have used ocular chloramphenicol; thirdly,
blood dyscrasias may develop weeks to months after treatment
has been stopped9; and, finally, some of the reactions are
idiosyncratic. All these difficulties underline the importance
of an extensive drug history.

Oral chloramphenicol causes two types of bone marrow
toxicity.6 The first is a dose related reversible depression
generally affecting erythroid cells, which is thought to
be mediated by mitochondrial injury; the second is an
idiosyncratic reaction, which affects all three cell lines and is
generally fatal. In the second type a nitroreduction derivative
of chloramphenicol produced by a predisposed patient is
thought to induce damage to DNA in stem cells, leading
to blood dyscrasias. The ultimate toxic derivative of chloram-
phenicol may be produced in the marrow in situ, thus making
the marrow both the site of metabolic conversion and the
target of injury. Genotoxicity in stem cells may make them
non-proliferative or, alternatively, may initiate marrow
damage mediated by the immune system. The occurrence of
aplastic anaemia with the small doses characteristic of topical
chloramphenicol is thus consistent with the hypothesis
of an individual metabolic predisposition.8 Ocular chloram-
phenicol may therefore cause this idiosyncratic reaction
only in genetically predisposed people, and a personal or
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