
considered, but in view of her impaired renal function
amphotericin was not used.
At necropsy a subpleural aspergillus abscess was

found in the right lung and two fungal microabscesses
in the brain. A healed vasculitis was seen in the
kidneys. Death was due to disseminated aspergillosis.

Discussion
We have described three patients who were receiving

standard immunosuppressive treatment with high
dose corticosteroids and cyclophosphamide for
presumed vasculitis. Two died from invasive aspergil-
losis, and in the third it was an important contributory
factor to the patient's death. In all three cases invasive
aspergillosis was diagnosed only retrospectively,
although the diagnosis was considered in one.

During their hospital admissions from July 1988 to
January 1989 they started taking immunosuppressive
treatment, and we believe that they first contracted
aspergillosis shortly after that. Construction work and
demolition of hospital buildings, including the old
kitchens, was occurring from June 1988 to March 1989
on a site adjacent to the medical ward where all three
were nursed. This ward had no special ventilation
system, and many of the windows were ill fitting at the
time and could not be closed completely. None of the
patients in an oncology ward situated more than
90 metres away (with properly fitting windows)
developed aspergillosis, although they also received
empirical antifungal treatment when appropriate.

During the 18 months before this outbreak there
were no recorded cases of aspergillosis at this hospital
and there were none in our unit in the preceding
10 years. At no time was there sustained neutropenia
(cell count <1 x 109/1) in any of the reported patients,
nor was aspergillus isolated from the sputum of any
patients. Although we have no conclusive proof that
the demolition and construction work was the cause of
this outbreak of aspergillosis, we believe that the
evidence above is highly suggestive of an association.
The risk of developing infection with aspergillus is

directly related to the length of exposure to the
organism. Nosocomial infection is well documented
and is particularly associated with hospital construction
work.4' 8 Independent risk factors for infection are
prolonged neutropenia, with the risk increasing
exponentially in those in whom neutropenia exceeds
14 days,9 and exposure to high dose corticosteroids.'°
The role of antibiotics remains uncertain. '0 'I

Invasive aspergillosis can be prevented by avoiding
exposure to high aspergillus counts. This is achieved
by nursing susceptible patients in areas of controlled
laminar airflow or where there is high efficiency
particulate air (HEPA) filtration. The effectiveness
of these measures is well documented'2 and is demon-
strated by nosocomial outbreaks of invasive asper-
gillosis when these measures fail or are inadequate.68

Although the empirical use of antibiotics and
antifungal agents in immunocompromised hosts is
common,3 '3 '4 the role of prophylactic antifungal
agents has yet to be established. Some studies suggest
that the incidence of aspergillosis and other fungal
infections is reduced with prophylactic itraconazole or
ketoconazole. " Others have suggested that although in
vitro activity can be shown, the practical benefit of this
is marginal. 6 Empirical antifungal therapy with
amphotericin is usually avoided in patients with severe
renal failure. The role ofitraconazole in such patients is

still being evaluated, but it will probably prove to be a
valuable alternative.

Although invasive aspergillosis is well recognised in
bone marrow and renal transplant units, discussion
with our general medical colleagues has led us to
believe that it is not perceived as a great problem in
other groups of patients. We recommend increased
awareness and vigilance in any patient receiving
immunosuppressive agents, including high dose
corticosteroids alone, particularly if there is demolition
or building work occurring nearby. In these circum-
stances the use of specialised air filtration systems and
empirical (and possibly prophylactic) antifungal agents
should be carefully considered. In addition, the
airborne concentrations of aspergillus spores should be
monitored at frequent intervals both outside and inside
the wards.
A further phase ofdemolition and construction work

is due to begin shortly at our hospital. Our clinical
practice has changed and aspergillus counts are now
being monitored. If the counts are seen to rise patients
receiving immunosuppressive therapy will be managed
on an alternative site and, if appropriate, prophylactic
antifungal agents will be used.
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Correction

Major maxillofacial injuries
Two printer's errors occurred in this article by Mr Iain Hutchison
and others (22 September, p 595). The last sentence of the section
on management of bleeding refers to ligation ofan internal jugular
vein and not an external jugular vein as published, and point (8) of
the secondary survey refers to the zygoma and not the zygmota.
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