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Aspergillus fumigatus spore concentration in
outside air: Cardiff and St Louis compared
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Summary
Intermittent sampling of the atmosphere 3 days/week over a 12-month period using
Andersen samplers in Cardiff, Wales, U.K. and St Louis, Missouri, U.S.A., indicated
average A. fumigatus spore concentrations of 13 5/m^ in St Louis and 11 3/m-̂  in
Cardiff. Both sites showed seasonal variations with highest concentrations during
winter.

Introduction
Awareness of the diagnosis of allergic bronchopulmonary aspergillosis has increased
steadily since the publications by Hinson, Moon and Plummer, (1952) and Pepys
(1969). However, the prevalence of the disease has appeared to be greater in the U.K.
than in the U.S.A. (Slavin et ai, 1969).

Schwartz et ai (1978) noted a similar frequency of sensitivity to A. fumigatus
antigens using prick and serum antibody tests in populations from Cleveland and
London, which suggested that the potential for the disease was much the same in the
U.K. and the U.S.A. Hoehne, Reed and Dickie (1973) felt that this apparent difference
in prevalence was due to cases being missed in the U.S.A. because of false-negative skin
and precipitin tests due to the poor antigens available in the U.S.A.

Surveys ofthe A. fumigatus spore concentration in the U.S.A. (Solomon. 1976;
Solomon & Burge 1975; Solomon, Burge & Boise, 1978) indicated much lower levels
than those reported inside a hospital ward in London (Noble & Clayton. 1963) and it
was suggested that the differences in spore concentration might be responsible for the
differences in prevalence ofthe disease (Slavin, 1978).

To test this possibility, a census of A. fumigatus spores in the air at Cardiff, Wales,
U.K. and St Louis, Missouri, U.S.A. was taken simultaneously over a 12-month
period using the same methods of sampling, culturing, and incubation.
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Methods and materials

Sampling sites
Cardiff(5! 23'N. 03 14'W): on the roof of Sully Hospital 14 m above ground level
(Mullins, Harvey & Seaton. 1976).

St Louis (38 27'N. 90 14"W): on the roof of Sl Louis University Medical School
Library 11 m above ground level and 136 m above sea level surrounded on all sides by
urban development to a distance of 9-18 km.

Sampling methods
Sampling was carried out from June 1978 until May 1979 using Andersen samplers
(Andersen. 1958) placed upright 30 cm above the surface of the roof in a Hyde and
Williams sampler to protect from direct precipitation. The power supply to the
samplers was regulated by time clocks {Sangamo Western Ltd) and interval times
(ATC) which allowed sampling to take place for 1 min of oaeh hr for a 24-hr period
(0900-0900 hr) in Cardiff and for 2 min of each hr in St Louis. In St Louis, the culture
plates were replaced at 1700 hr to ensure that no drying ofthe culture plates occurred.
In Cardiff, louer ambient temperatures made this precaution unnecessary.

Malt extract agar was used throughout this survey and plates were subsequently
incubated at 3TC for 48 hr.

Readings of temperature, sunshine, and rainfall were obtained from official
metcrological stations at: St Charles, Missouri (38 45'N, 90 22'W: 163 m above sea
level) and Cardiff (Wales) Airport (51 24' N, 03 I9'W. 76 m above sea level).
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Fig. I. Average monthly concentrations of .4./MfH[]pa/u.j'spores recorded inCardiffandSt Louis 1978-1979,

Results
Average monthly .-i./HW/'̂ fl/w.v spore concentrations are shown in Fig. I. The average
concentrations recorded were 13 5/m' at St Louis and I I 3/m' at Cardiff. Highest
average A. fumigatus spore concentrations were recorded in October in St Louis and in
November in Cardiff. At both sites, there was a marked seasonal fluctuation with
lowest concentrations recorded in the summer months and highest concentrations
recorded in the winter months.

Average concentration in the winter months (October to March inclusive) were
242/m" in St Louis and I5 l /m ' in Cardiff, and in the summer months (April to
September inclusive) were 2-8/m ' in St Louis and 6 9/m-' in Cardiff.

Meteorological data (Fig. 2) also show similar trends at both stations but with
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Fig. 2. Monthly average (lcmpcrature)and cumulalivc (rainfall and sunshine) mcteorotogicai recordings in
Cardilland Sl Louis 1978 1979.

sunshine and temperature exhibiting a wider range at St Louis than at CurdifTand with
more rainfall in Cardiff than in Sl Louis, but no apparent simple correlations with
spore concentration.

Discussion
The results obtained from the two sampling sites showed similar concentrations and
seasonal patterns, which indicate that palients will experience a similar challenge o(A.
fumigatus spores in bolh areas.

Ayersl (1969) found that high 'water activity' in the substrate was necessary for
growth of A. fumigatus. Similarly. Mullins c/«/. (1973) felt ihat the winter increase of
A, fumigatus concentrations seemed lo be related lo the increased availability of
substrate following leaf fall and with the seasona! increase in rainfall and drop in
temperature leading to greater possibility of adequate moisture levels occurring in ihe
substrate.

In fact, A. fumigatus spore concentrations in oulside air are very low when
compared to spore concentralions of the moulds which comprise the "summer' air
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spora. This is particularly significant when one considers the enormous spore
production capability of A. fumigatus which can be observed under optimum culture
conditions or in a compost heap. Although at their maximum in winter. A. fumigatus
concentrations are no higher than those recorded for Cladosporium which suggests that
conditions for abundant growth of A, fumigatus arc rare.

The high concenlralions recorded In the U.K. by Noble & Clayton (1963) have nol
been recorded in other surveys in the U.K. (Hudson, 1969. 1973; Mullinsc/rt/.. 1973).
which confirm the conclusions of this study that A. fumigatus concentralions in the
U.K.. and the U.S.A. are comparable.
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