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ABSTRACT. A 57-y-old female who had cultivated vegetables in a plastic greenhouse
developed a case of hypersensitivity pneumonitis from Aspergillus fumigatus. This report
exemplifies a potential hazard caused by a thermotolerant fungus, A. fumigatus, in a

poorly constructed greenhouse.

CASE REPORT

A 57-y-old healthy, nonsmoking female had been
cultivating vegetables in plastic greenhouses in a
subtropical zone in Japan. Such greenhouses were
temporary structures, were small 3 m x 40 m x 2.5m
high), and were without ventilation systems (Figure 1).
[n July 1990, during the melon growing season, she de-
veloped cough, dyspnea, and high fever in the evening
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after tractor tilling and mixing straw and manure into
the greenhouse soil. The symptoms gradually dis-
appeared by the time of harvest.

The next July, when she began preparing the seed
bed with straw that had been kept in a closed green-
house for several weeks, she developed the same
symptoms again. When she first consulted on August 2,
1991, she complained of exertional dyspnea. She had
no history of asthma. The results of a physical examina-
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Fig. 1. Tractor tillage in plastic greenhouse in which subject worked.

tion and routine laboratory studies were normal, ex-
cept for a rise of erythrocyte sedimentation rate and a
positive CRP. A chest radiograph showed diffuse bilat-
eral fine-nodular shadows, and high-resolution com-
puted tomographic scan revealed a pattern of inter-
stitial pneumonitis. There was no evidence of cavitary
lung disease or aspergilloma. Vital capacity was 1.57 |
(66.8%), and forced expiratory volume in 1 s (FEV,,)
was normal. Sputum culture produced a normal flora
absent any fungi. A transbronchial lung biopsy revealed
lymphocytic interstitial infiltration. The cell populations
in the bronchoalveolar lavage fluid (BALF) were 59 x
10° (89.4 x 10%/ml BALF) of the total cell yield, 57.9%
lymphocytes, and a CD4/CD8 ratio of 6.71.

Given the suspicion of hypersensitivity pneumonitis
(HP), she was subjected to a natural provocation test,
i.e., tractor tilling in her greenhouse for 2 h. Approx-
imately 7 h later, headache, cough, dyspnea, sputum,
and a fever of 38°C were reproduced, and the labora-
tory findings worsened.

Several procedures, as described previously,'” were
completed during the investigation of the causative
antigen.

Environmental mycological study. Mycological
sampling was taken by open-plate culture and swab
culture on Sabouraud and Trypto-Soya agar plates. Fif-
teen species of microorganisms were isolated from the

July/August 1993 [Vol. 48 (No. 4)]

working environment. Although we focused on ther-
moactinomycetes, we did not isolate them. Tilling for
30 min increased the count of colonies on 10-min-
exposed Sabouraud plates from 41.3 + 3.8 colonies/
plate (comparable to 36.2 + 2.6 colonies/plate outside)
to 500 colonies/plate. Seventy-five percent of the col-
onies on open plates were those of A. fumigatus, which
was the predominant isolate from the straw manure by
swab culture.

Indirect fluorescent antibody (IFA) test. This test
was performed on all strains of isolates. The patient's
serum was reactive to A. fumigatus at 1:512 in IFA titer,
and the three other species showed at 1:128 or more.
These four strains were identified at Teikyo University
Research Center for Medical Mycology as A. fumigatus,
A. niger, Mucor sp., and Bacillus sp. Further studies—in-
cluding culture at 50°C, cross-absorption test, and tests
described below—were conducted to determine which
strain was causative.

Gel double-diffusion test. This was performed on
the prepared culture-filtrate antigens from the four
isolates and commercially available 10 HP-related anti-
gens and 7 Aspergillus-related antigens (Hollister-Steir,
Spokane, Washington).

Antigen-induced lymphocyte proliferative response
test for peripheral blood cells. The results of this test
are expressed as a net stimulation (NS), which is equal
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to the geometric mean counts per minutes of cultures
with antigen minus the geometric mean counts per min-
utes of unstimulated control cultures. The results of this
test can also be expressed as a stimulation index (S,
which is the geometric mean counts per minute of
cultures with antigen divided by the geometric mean
counts per minute of unstimulated control cultures.
Results are arbitrarily considered positive if SI is greater
than 3.0 and if NS is greater than 1 000. Lymphocytes of
a healthy control were also used to rule out the nonspe-
cific responses.

A. fumigatus grew well at 50°C. Its antibodies were
absorbed only partially by the other isolates. The
precipitins were positive only to the isolated A.
fumigatus antigen. Also, the antigen induced cell pro-
liferation in a dose-dependent manner, and the values
of NS and SI were 5 648 and 71.5, respectively, at 20
ug/ml in concentration. The other three antigens,
however, did not react at the same concentration.

We diagnosed this case as HP resulting from A.
fumigatus in straw manure in the greenhouse, and the
patients was directed to eliminate the antigen. The
straw and the old vinyl plastic were removed, the field
was left exposed throughout the winter and was tilled
prior to recovering with new vinyl plastic, ventilation
was improved, and an artificial fertilizer was used. She
was able to harvest melons the following summer
without experiencing any symptoms.

Discussion

According to the 1989 report of the Ministry of
Agriculture, Forestry, and Fisheries, total floor space of
greenhouses in Japan had increased from 5 x 107 m?in
1965 to 5 x 10° m? in 1989. Greenhouses are used for
vegetable cultivation throughout the year in all parts of
the country, but most are as temporary, small, and
poorly equipped as that of this case. For example, 95%
are made of vinyl plastic and 85% are without a ventila-
tion system. The inside temperature exceeds 50°C in
summer, accompanied by a humidity over 70%* Even
worse, tractors used for soil tillage create severe dust
conditions, and pesticides are also used in such a clos-
ed space. Recently, the so-called “vinyl greenhouse
syndrome’’ that affects farmers who work in these
hazardous conditions has become a focus of medical
attention.*

To our knowledge, this is the first reported case of HP
caused by A. fumigatus in a greenhouse. The reported
cases of HP due to A. fumigatus are few, but the
medical importance of A. fumigatus as an antigen that

causes several forms of pulmonary hypersensitivity
reactions is well investigated.”'? Although A. fumigatus
is fairly ubiquitous, its association with compost heaps
and stacks of hay or baled straw—in which high levels
of moisture are contained and in which self-heating oc-
curs—has long been recognized.'”" Whereas it is a
thermotolerant fungus that can survive at temperatures
as high at 53°C and will grow successfully because of
lack of competition by other organisms, a poorly con-
structed and controlled greenhouse can be a beneficial
incubator for A. fumigatus. This case exemplifies a
potential hazard caused by a thermotolerant fungus,
and it should compel much more consideration of the
plastic greenhouse environment.
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