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A B S T R A C T

Here we present a 79-year old man with chronic hypersensitivity pneumonitis probably caused by fungal con-
tamination of a bagpipe. Several samples were taken from the patient's bagpipe. Four potential fungal antigens
(Exophiala phaeomuriformis, Kwoniella europaea, Pyrenochaeta unguis-hominis and Aureobasidium melanogenum) as
potential trigger of hypersensitivity pneumonitis were identified. A serum ELISA test with Exophiala phaeo-
muriformis indicated reactivity.

Cessation of playing the bagpipe and application of glucocorticoids lead to an improvement of the patient's
symptoms.

1. Introduction

Hypersensitivity pneumonitis (HP) is an interstitial lung disease
caused by an immuno-allergic reaction following the inhalation of a
trigger noxa to which the patient has been sensitized before [1]. There
are many bacterial, fungal, plantal and chemical antigens previously
discovered to cause HP [2,3]. Nevertheless, in up to 50% of the patients
with proven HP, no offending antigen can be identified [4]. Not re-
cognizing the causative antigen, leads to maintenance of continuous
exposure and might lead to disease progression and shorter survival
[5]. Consequently, finding the trigger agent followed by avoidance of it,
is the principal treatment of HP [6].

We report the first case of HP in a bagpipe player presumably
caused by contamination of the bagpipe with the fungal organisms
Exophiala phaeomuriformis, Pyrenochaeta unguis-hominis, Kwoniella
europaea and Aureobasidium melanogenum.

2. Case

A 79 - year old man presented to the pneumology outpatient de-
partment on 25/05/2018 (day 0) with a six months' history of exer-
tional dyspnea and weight loss of seven kilograms. His medical history
revealed no previous pulmonary or autoimmune disease. During his life

he was a nonsmoker and worked in the office. The patient was playing
the bagpipe for 20 years. Physical examination yields in the ausculta-
tion of the lungs crackles. Apart from that, there were no abnormal
results in physical examination. The six - minute walk distance was
slightly reduced with 398m. Oxygen saturation at rest was 97% with no
dyspnea, after walking exercise significant drop of oxygen saturation to
91%, dyspnea of 3 on the Borg scale (range 0–10) and no muscular
exhaustion. The lung function test showed a moderate restrictive re-
spiratory disorder: total lung capacity 4.18 L, 59% predicted, vital ca-
pacity 2.26 L, 57% predicted, FEV1 1.95 L, 68% and residual volume
1.92 L, predicted 68%. Transthoracic echocardiography and ECG were
inconspicuous. A bronchoscopy with bronchoalveolar lavage was per-
formed. Cytology of the bronchoalveolar lavage fluid (BALF) showed no
malignant cells, a lymphocytosis of 17% was found with a CD4/CD8
quotient of 1:2.5 (normal: 0.7–2.8) and CD56-NK cells of 12.1%
(normal: 5–29%). Microbiological examination of the BALF revealed no
evidence of fungal growth, mycobacteria or disease-causing bacteria.
Blood gas analysis breathing ambient air revealed the following results:
pH=7.41, pCO2=37.6mmHg, pO2=67.5 mmHg, TLCO 23%, de-
monstrating a severe disorder of gas exchange. There were no abnormal
results in other blood analyses. These examinations were performed on
day 0–4.

An externally performed computed tomography of the thorax (day –
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49) showed subpleural reticular bronchiectasis (DD fibrotic changes)
and mosaic perfusion with nodular densities in the right upper lobe. A
HRCT follow-up scan from 06/08/2018 (day 73) of the thorax de-
monstrated regressive interstitial infiltrates bipulmonal, regressive
ground glass opacities predominating in the right middle-lobe and un-
changed markedly subpleural fibrotic changes on both lung fields
(Fig. 1).

Several samples were taken from the patient's bagpipe (day 26),
including the mouthpiece, pipe, bag, chanter and drone and were ex-
amined for microbiological growth including mycobacteria. All cultures
were negative for mycobacteria. Bacterial and mycologic sampling re-
vealed a colonization of the bagpipe with coagulase-negative staphy-
lococci, Kocuria species, Bacillus pumilus, Pseudomonas oryzihabitans,
Rhodoturula mucilaginosa, Exophiala phaeomuriformis (Fig. 2), Kwoniella
europaea (Fig. 3) Pyrenochaeta unguis-hominis (Figs. 4 and 5), and Aur-
eobasidium melanogenum (Fig. 6). Identification of bacteria and fungi
was performed by MALDI-TOF MS and morphological examination to-
gether with sequencing the internal transcribed spacer region of the
rDNA of the fungi as previously described [7].

To analyze if there are responsible trigger antigens, the following
noxa were tested: Serum-IgG-antibodies against common HP-antigens
(pigeon serum/feather/feces, budgerigar serum/feather/feces,

Saccharopolyspora rectivirgula, Thermoactinomyces vulgaris, Aspergillus
fumigatus, Penicillium chrysogenum, Pseudomonas fluorescens,
Aureobasidium pullulans and Cephalosporium acremonium) were all in the
normal range (day 4). In addition, Ouchterlony-diffusion-test was done
with Pyrenochaeta unguis-hominis, Exophiala phaeomuriformis and
Kwoniella europaea which showed no precipitation lines. The
Ouchterlony-test is known to have a lower sensitivity than the ELISA in
detecting a trigger antigen. Therefore, we did in addition an ELISA test
with Exophiala phaeomuriformis as previously described [8]. The specific
IgG of the patient's serum against Exophiala phaeomuriformis detected by
measuring the extinction, was higher than 85% of a control group with
21 healthy individuals.

In the interdisciplinary lung fibrose board (day 12) in consideration
of the examinations, laboratory and microbiological markers, the most
likely cause of the patient's problem was seen in an interstitial lung

Fig. 1. HRCT-Scan of the patient from August 2018.

Fig. 2. Exophiala phaeomuriformis on malt extract agar after 14 days at 26 °C
incubation.

Fig. 3. Kwoniella europaea on YGC-agar after 5 days at 35 °C incubation.

Fig. 4. Pyrenochaeta unguis-hominis on malt extract agar after 14 days at 26 °C
incubation.
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disease due to chronic HP caused by playing the bagpipe for 20 years.
The patient was recommended ceasing to play the instrument im-
mediately (day 5). He obtained 30 mg prednisolone (approximately day
27) daily for four weeks. Gradual dose reduction to 10 mg was re-
commended. Cessation of playing the bagpipe and application of glu-
cocorticoids lead to an improvement of the patient's symptoms as re-
ported on day 249.

3. Discussion

Considering the portrayed patient's medical history, examinations
and further course, the most likely diagnosis of the patient was chronic
HP.

Our patient presented clinically weight loss and inspiratory

crackles, a restrictive pattern in the pulmonary function test and ground
glass opacities together with fibrotic changes in the HRCT scan. These
findings are not specific for HP but include HP as an important differ-
ential diagnosis. Further the examination of the patient's bagpipe re-
vealed a contamination with several fungi as mentioned above.
Contamination of wind instruments with fungi [9] and cases of HP
triggered by fungi, colonizing musical instruments, were described
before [10,11] but still rarely reported. With this article four potential
fungal trigger of HP in a bagpipe player are described: Exophiala
phaeomuriformis, Pyrenochaeta unguis-hominis, Kwoniella europaea and
Aureobasidium melanogenum. These fungi are known for causing dif-
ferent mycosis [12–14]. Exophiala phaeomuriformis belongs to the order
of Chaetothyriales [12] and to the dematiaceous fungi. It has been
isolated rarely, from lung or pleural fluid, blood, heart, bone marrow,
breast, paranasal sinus and nail [12]. In addition, it was reported to
cause fungal keratitis [13]. Pyrenochaeta unguis-hominis belongs to the
form-class of the Coelomycetes and to the order of Pleosporales. It was
described in causing infection of the finger-nail [15]. Kwoniella euro-
paea has not been reported in human disease yet. Aureobasidium mela-
nogenum belongs to the order of Dothideales. Aureobasidium pullulans
and Aureobasidium species were already mentioned as causative agents
of HP [1–3].

The bacteria and fungi were cultured and used in an Ouchterlony
test, which could not detect serum precipitating antibodies. Therefore,
an ELISA-test was performed with one of these germs (Exophiala
phaeomuriformis). The measured extinction of the patient serum was
higher than 85% of a control group with 21 healthy individuals. Usually
as cut-off at least the 95% quartile is taken, so the result would be
interpreted as negative. A recent multicenter study establishing re-
ference values for IgG-antibodies measured in the ImmunoCAP-system
showed, that for some antigens the reference values varied considerably
in comparison to preceding studies and a cut-off above the 95% quartile
could not be optimal for all antigens [16]. Nevertheless, other criteria
of a HP are fulfilled, so the diagnosis is highly probable. Reasons for a
seronegative HP could be inadequate IgG-production in an individual,
or testing the wrong antigens. It's possible, that ELISA tests with Pyr-
enochaeta unguis-hominis and Kwoniella europaea would have been po-
sitive, but they could not be done due to logistic problems.

Lacasse et al. presented six significant predictors of HP [17]: ex-
posure to a known offending antigen, positive precipitating antibodies,
recurrent episodes of symptoms, inspiratory crackles, symptoms 4–8 h
after exposure and weight loss [17]. The probability of having HP in-
creases with the accomplishment of each single predictor [17].

According to the review of Soumagne et al. [1], five major criteria
were recommended to propose the diagnosis of HP, of which the first
four are mandatory:

1) Compatible respiratory symptoms.
2) Evidence of antigenic exposure: retained either by the history-

taking, or by the presence of precipitins, or possibly by samples of
the antigenic source.

3) Lymphocyte alveolitis in bronchoalveolar lavage fluids.
4) Decrease of lung transfer for carbon monoxide (TLCO) or hypoxia or

exercise desaturation.
5) Compatible imaging (standard chest radiography or HRCT).

In our case only criteria number 3) was not fulfilled.
In the literature only few reports of HP due to contaminated musical

instruments exist [10,11,18]. There is one described bagpipe lung case
[10]. In contrary to our patient, in that case the bagpipe contamination
was not recognized as trigger of HP during the patient's life [10].
Serum-precipitating antibodies were not performed [10]. Fungal cul-
tures of the bagpipe were taken shortly before the patient died [10].

The purpose of this case report is to call attention to the fact that
patients with suspected HP might be exposed to a fungal antigen that is
not reported in literature but still can be approached by isolating the

Fig. 5. Pyrenochaeta unguis-hominis Lactophenol stain 400× magnification.

Fig. 6. Aureobasidium melanogenum on YGC (top) and malt extract (bottom)
agar after 14 days at 26 °C (left) and 37 °C (right) incubation.
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antigen and subsequently testing for serum-specific antibodies. The
benefit for the patient is having the opportunity of avoiding the of-
fending antigen which is the only causal and main treatment of HP [6].
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