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Occupational Immunoglobulin
E-Mediated Asthma due to Penicillium
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Abstract
A 62-year-old female sausage packer reported progressive
work-related asthma, rhinitis and contact urticaria after con-
tact to dry sausages refined by moulds. Whereas skin prick
tests with commercial mould extracts were negative, the pa-
tient showed weak skin sensitization to a cultivated mould
sample from a dry sausage. Specificimmunoglobulin E anti-
bodies to various moulds were demonstrated by Immuno-
CAP and antibodies to the cultivated mould sample were
demonstrated by enzyme allergosorbent test. The mould
was identified by pheno-and genotyping as Penicillium cam-
emberti. Five atopic controls did not show sensitization with
the same tests. Crossreactivity of P. camemberti and Penicil-
lium notatum was shown by enzyme allergosorbent inhibi-
tion tests. Although no challenge tests were considered due
to the patient’s airway obstruction, a diagnosis of allergic oc-
cupational asthma was made. We conclude that immuno-
globulin E-mediated allergic occupational asthma due to
moulds may occur in dry sausage packers.
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Introduction

Although a recent report from Finland indicated that
moulds from moisture-damaged buildings were among
the most frequent causative agents of occupational asth-
ma notified to the Finnish Register of Occupational Dis-
eases [1], only few case reports of immunoglobulin E
(IgE)-mediated occupational allergies related to mould
exposure were published. This is in contrast to a higher
number of reports about occupational hypersensitivity
pneumonitis, which has been described in various occu-
pations with high mould exposure [2-4]. For example,
Penicillium casei has been demonstrated as the cause of
hypersensitivity pneumonitis in cheese washers in nu-
merous publications, but only one case history of occupa-
tional asthma (positive intradermal test and immediate
reaction after challenge with a commercial Penicillium
mix) in these workers has been reported [5].

There is epidemiologic evidence of an increased prev-
alence of work-related airway symptoms in workers ex-
posed to dry sausage moulds which are used for the re-
finement of some dry sausages [6]. However, symptoms
were considered to be due to hypersensitivity pneumoni-
tis. We report the case of a dry-sausage packer with work-
related shortness of breath.

KA RG E R © 2006 S. Karger AG, Basel
0025-7931/08/0761-0109$24.50/0
Fax +41 61 306 12 34
E-Mail karger@karger.ch

www.karger.com

Accessible online at:
www.karger.com/res

Prof. Dr. Rolf Merget

Berufsgenossenschaftliches Forschungsinstitut fiir Arbeitsmedizin (BGFA)
Biirkle-de-la-Camp-Platz 1

DE-44789 Bochum (Germany)

Tel. +49 23 43 02 45 46, Fax +49 23 43 02 45 42, E-Mail merget@bgfa.de


http://dx.doi.org/10.1159%2F000097137

Table 1. Results of total IgE, SPT and specific IgE to P. camemberti and P. notatum of the patient and 5 atopic controls

Patient Subject 1 Subject2  Subject3  Subject4 Subject 5

Gender F M M M F M
Age, years 62 25 35 38 34 26
Total IgE, kU/1 1,360 66 133 18 207 58
SPT
Environmental allergens - cat, mites  trees cat, trees,  horse, trees,  trees

(wheal diameter =4 mm) grasses grasses
Maximum wheal diameter of environmental

allergens, mm - 4 15 7 15 5
Wheal diameter of P. camemberti, mm 4 0 0 0 0 0
Wheal diameter of P. notatum?!, mm 3 0 0 0 0 0
Specific IgE (EAST)

P. camemberti, kU/1 0.37 0.02 0.05 0.07 0.05 0.03

! Obtained from Allergon.

Case Report

The 62-year-old patient, examined in 2004, had worked in a
sausage producing plant from 1979 to 2000. She was exposed to
moulds used for sausage refinement only in the packing area
where she worked rarely until 1998. From 1999 to 2000, she start-
ed to work in the packing area on most days of the week. While
work-related cough was reported after contact to moulds since the
mid 1980s, work-related asthma occurred since the mid 1990s.
Asthma deteriorated, and runny nose, sneezing and itchy red
wheals on both hands and forearms appeared shortly after the
beginning of the shift during the last 2 years. The patient ascribed
worsening to an increased frequency of work in the packing area.
Symptoms improved on weekends and holidays. Finally, she quit
her job for medical reasons (lateral epicondylitis and allergic
symptoms). After exposure cessation, nose and skin symptoms
disappeared completely and shortness of breath improved. Asth-
ma attacks ceased completely, but dyspnea on exertion persisted.
The patient had smoked 10-15 cigarettes a day from 1969 to 2000
(about 20 pack-years). She was on regular medication with long-
acting 3-agonists and topical steroids. Medication was withheld
15 h before lung function testing.

Information about the quality of the moulds used for sausage
refinement was not available. Measurements of airborne moulds
at the patient’s workplace were reported within reference values
by the technical division of the accident insurance.

Methods and Results

The patient’s spirometry was of moderate quality. For-
mally, an obstructive ventilation pattern with hyperinfla-
tion was measured (FEV, 49% predicted, total lung capac-
ity 93% predicted, residual volume 140% predicted, FEV,/
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FVC ratio 79% predicted). Although more chronic ob-
structive pulmonary disease-like symptoms were reported
during the previous years, partial reversibility was demon-
strated by an increase in FEV, from 1.21 to 1.53 liters
(26.5% increase) after inhalation of 200 pg salbutamol.
Skin prick tests (SPT) showed 2-mm wheals without ery-
thema with both the negative control and environmental
allergens including a panel of commercial mould extracts,
among them Penicillium species from four manufacturers
(table 1). Total IgE was 1,360 kU/L. Specific IgE antibodies
to house dust mites (Dermatophagoides pteronyssinus
0.64 kU/1, Dermatophagoides farinae 0.98 kKU/1) as well as
to various moulds were measured by UniCAP 100 (Sweden
Diagnostics, Freiburg, Germany): Aspergillus fumigatus
(m3) 2.5 kU/I, mould mix (mx1) 1.9 kU/1, Candida albicans
(m5) <0.35 kU/1, Penicillium notatum (m1) 1.21 kU/1, and
Aureobasidium pullulans (m12) 0.58 kU/1. IgG concentra-
tions to A. fumigatus (Gm3), Alternaria alternata (Gmo6),
P. notatum (ml), A. pullulans (m12) and Micropolyspora
faeni (Gm22) were within reference values.

Cultivation of four sausage skin samples on Kimmig
agar yielded two different moulds with preponderance of
one mould phenotyped as Penicillium camemberti (the
other mould phenotyped as Candida albicans was con-
sidered a contamination). Four samples were taken from
the cultured fungi for DNA preparation using the Prep-
Man (Ultra) method from Applied Biosystems (Darm-
stadt, Germany). For genotyping, the MicroSeq™ D2
LSU rDNA Fungal Sequencing Kit from the same com-
pany was chosen. The obtained sequences of all analyzed
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samples were identical and showed 100% identity to a not
further specified Penicillium species (EMBL database);
the next best homology of 99.7% was to P. notatum (syn.
Penicillium chrysogenum). These findings combined with
the phenotyping led to the conclusion that a modified P.
camemberti was used for sausage refinement.

SPT with extracts of the cultivated moulds showed a
2-mm wheal (no erythema) with C. albicans (4.4 ng
protein/ml), but a 4-mm wheal (20-mm erythema) with
P. camemberti (0.74 mg protein/ml). A 3-mm wheal
(10-mm erythema) was observed with a self-made extract
of P. notatum (0.34 mg/ml) from Allergon (Angelholm,
Sweden). Enzyme allergosorbent tests (EAST; Allergo-
pharma, Reinbek, Germany) with the sausage mould
coupled to cellulose disks indicated a weak sensitization
(0.37 kU/1). Inhibition tests performed by UniCAP with
P. notatum (ml) as solid phase yielded 100% inhibition
when P. camemberti and P. notatum (Allergon) were used
as inhibitors. When A. fumigatus (m3) was used as solid
phase, inhibition was 78% with P. camemberti and 45%
with P. notatum. Five atopic controls did not show posi-
tive SPT or EAST with P. camemberti (table 1).

Discussion

We demonstrated weak IgE-mediated sensitization to
the predominant mould at the patient’s former workplace
by SPT and EAST. The patient presented with high total
IgE and differed in this respect from the controls; how-
ever, both in vivo and in vitro tests with the mould from
the patient’s workplace showed weak but clear sensitiza-
tion to the mould. It is noteworthy that SPT with moulds
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ously rare [9, 10].

The mould was identified as P. camemberti. Inhibition
experiments showed strong crossreactivity within Peni-
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