
Introduction

Hypersensitivity pneumonitis or extrinsic allergic alveo-
litis is an uncommon lung disease due to complex immu-
nopathological mechanisms. Extrinsic prolonged expo-
sure to organic antigens (bacteria, mold, animal pro-
teins) or inorganic antigens (isocyanates) promotes pul-
monary CD8 and CD4 T cell sensitization [1, 2, 3]. A fi-
nal extrinsic antigen challenge activates reactive T cells
through macrophage presentation and causes ªhyper-
sensitivity pneumonitis fibrosis lesionsº with epithelioid
and multinucleate giant cells [4, 5]. Antigen challenge
induces acute or chronic respiratory syndromes in 50%
of exposed patients with pre-existing precipitins. The
clinical acute disease generally consists of dyspnea,
cough, hyperthermia with chest X-rays demonstrating
diffuse alveolar signs. Pulmonary symptoms appear
4±8 h after the final exposure and resolve 12±20 h after
this same event [6, 7, 8]. We report a rapid two-stage hy-
persensitivity pneumonitis (pigeon and Aspergillus fu-
migatus precipitin sensitized) and ARDS in a patient

admitted into a medical respiratory intensive care unit
(ICU). During a hospitalization of 7 days, the patient
was exposed to A. fumigatus from oxygen water humid-
ifiers and developed a new hypersensitivity pneumoni-
tis. The pre-existing COPD syndrome with pathological
respiratory function augmented his acute respiratory
failure and ARDS. This patient required tracheal intu-
bation and prolonged intensive respiratory care treat-
ment.

Case report

A 65-year-old Caucasian male patient, farmer and pigeon breeder
with pre-existing COPD disease was admitted to a medical respira-
tory intensive care department for acute respiratory failure. Respi-
ratory symptoms had appeared 12 h prior to the hospital admis-
sion, during his daily chores with the pigeons on his farm. The pa-
tient reported severe dyspnea, fever (39�C), diffuse muscle pain,
shivering and a dry cough. Chest X-ray showed diffuse alveolar
signs involving both lungs. On hospital admission the blood gas
values were: pH = 7.39, arterial oxygen tension (PaO2) 62 mmHg
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Abstract Hypersensitivity pneu-
monitis or extrinsic allergic alveoli-
tis is a lung disease due to T cell and
macrophage activation with IgA,
IgG or IgE immunocomplex tissue
lesions following extrinsic exposure
to organic or inorganic agents. We
report a case of hypersensitivity
pneumonitis (pigeon protein sensi-
tized) with a second nosocomial ex-
posure to Aspergillus fumigatus
proteins from a contaminated oxy-
gen water humidifier: the second
extrinsic exposure induced signifi-
cant acute respiratory failure with
ARDS. A pre-existing COPD syn-

drome requiring prolonged oxygen
therapy (7 days) involved lung dis-
ease with delayed clinical diagnosis
and therapy. Microbiological and
mycological analysis of oxygen wa-
ter humidifiers should be consid-
ered, especially for hypersensitivity
pneumonitis patients, when a new
inexplicable clinical impairment oc-
curs.
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(FIO2 = 0.21), arterial carbon dioxide tension (PaCO2) 51 mmHg,
bicarbonate (HCO3) 24.0 mEq/l, arterial oxygen saturation
(SaO2) 91 %. Bacterial or viral lung infection was considered.
Treatment included i.v. antibiotic therapy with ceftazidime, ami-
nophylline, crystalloid fluid support and FIO2 0.4 oxygen mask
therapy (Venturi system with a water humidifier warmed to body
temperature, 37�C). Blood and lung secretion samples for bacteri-
al and viral laboratory analysis were immediately taken, with nega-
tive results. Twenty-four hours after hospital admission, the respi-
ratory symptoms improved. The patient suffered slight dyspnea,
the chest X-ray showed a partial reduction of the diffuse alveolar
bilateral signs, PaO2 was 71 mmHg (FIO2 = 0.4), PaCO2 was
48 mmHg, and his fever disappeared. During the following 6 days
the patient's symptoms remained unchanged, while the COPD
symptoms clouded the clinical diagnosis: persistent slight dyspnea
and hypoxemia were wrongly considered as chronic COPD fea-
tures. The oxygen mask therapy (FIO2 = 0.3) was maintained for
the following 7 days. On day 5, in the light of the patient's clinical
history and job (pigeon breeder), new blood and endoscopic bron-
choalveolar lavage fluid (BALF) samples were studied for extrin-
sic allergic alveolitis precipitins: on day 7, the results showed signif-
icant levels of blood precipitins of pigeon proteins (ELISA proce-
dure) and an increase of BALF hypersensitivity pneumonitis
markers (total cells 68.4 � 106/100 ml, relative lymphocytes
55.2%, CD4 cells 26.8%, CD8 cells 43.2%, CD4/CD8 ratio 0.62,
NK cells 6.4%). A skin prick test confirmed the patient's sensitiza-
tion by pigeon proteins. On the same day the patient suffered sig-
nificant respiratory symptoms: increased dyspnea, fever (39�C),
diffuse muscle pain, shivering and dry cough. A new chest X-ray
showed more diffuse alveolar signs involving both lungs. Respira-
tory dyspnea and blood gas values worsened: pH 7.35, PaO2
42 mmHg (FIO2 = 0.4), PaCO2 72 mmHg, HCO3 27.0 mEq/l,
SaO2 89%. The patient underwent non-invasive ventilation thera-
py (NIV nose mask with 5 cmH2O airway pressure CPAP) for 3 h,
followed by emergency tracheal intubation for acute respiratory
failure and serious neurological impairment. A severe ARDS re-
sulted with gas exchange, hemodynamic and X-ray signs (Murray
Lung Injury Score = 3).

On day 7 new microbacterial and immunological laboratory in-
vestigations were performed. The microbacterial and viral blood
results were negative for signs of lung infection. Immunological re-
sults (on day 9) showed significant levels of blood precipitins of pi-
geons and A. fumigatus (ELISA procedure) and BALF higher hy-
persensitivity pneumonitis markers (total cells 75.8 � 106/100 ml,
relative lymphocytes 60.3%, CD4 cells 23.5%, CD8 cells 45.1%,
CD4/CD8 ratio 0.52, NK cells 9.8%). Skin prick tests confirmed
the patient's sensitization by pigeon and A. fumigatus proteins. A
new extrinsic exposure hypersensitivity pneumonitis due to A. fu-
migatus proteins was considered and steroid therapy prednisone
(1 mg/kg per day i. v.) started immediately. Water samples were
withdrawn from the oxygen water humidifier of the medical respi-
ratory ICU for an A. fumigatus laboratory search and mycological
investigations confirmed its presence. The ARDS required me-
chanical ventilation (IPPV-PEEP), inotropic (dobutamine) thera-
py for 6 days and steroid (prednisone) therapy for 5 days. The pa-
tient was extubated and admitted to the medical respiratory unit.
Pulmonary function tests (PFT) performed 7 days after tracheal
extubation measured carbon monoxide (CO) lung transfer capaci-
ty impairment, while a lung biopsy confirmed typical hypersensi-
tivity pneumonitis signs (interstitial and alveolar fibrosis with lym-
phocyte infiltrates ± small granulomas with epithelioid and multi-
nucleated giant cells).

Discussion

Hypersensitivity pneumonitis or extrinsic allergic alveo-
litis is an uncommon clinical event due to specific immu-
nological mechanisms. Such a clinical syndrome rarely
needs intensive care treatment with tracheal intubation
and mechanical ventilation; patients often require only
the removal of the source of antigen inhalation and sys-
temic long-term steroid therapy [6, 7, 8]. This case is un-
usual in that there was a double pulmonary exposure to
pigeon proteins (from the patient's job on a farm) and
A. fumigatus proteins (from an oxygen water humidifier
in the hospital). The second pathological exposure oc-
curred in a clinical department after inhalation of A. fu-
migatus spores from an oxygen therapy device (Venturi
system water humidifier warmed to a body temperature
of 37�C). Perhaps a pre-existent COPD syndrome com-
plicated the patient's disease and delayed both the cor-
rect clinical diagnosis and therapy. Delayed steroid
treatment for the first hypersensitivity pneumonitis oc-
curred because the first blood precipitin check response
took place on day 7, when a suspected infective ARDS
appeared.

The first hypersensitivity pneumonitis was perhaps
not as high as the second: probably the patient's moving
from his farm was a sufficient therapeutic procedure
without steroid drugs. Seven days of prolonged oxygen
therapy provided a long inhalational contact with A. fu-
migatus spores (from the oxygen water humidifier) and
a second extrinsic exposure: while a non-existent lung
infection was suspected, significant respiratory failure
occurred. The first laboratory blood precipitins check
was positive for pigeon proteins and negative for A. fu-
migatus, so we suppose that the patient was not sensi-
tized or was only partly sensitized by A. fumigatus (per-
haps without immunological blood levels) before hospi-
tal admission: however we cannot establish whether he
had a new A. fumigatus sensitization in the ICU. Micro-
biological and mycological analysis of oxygen water hu-
midifiers should be considered, especially for hypersen-
sitivity pneumonitis patients when a new inexplicable
clinical impairment occurs. A new exposure or full sen-
sitization by A. fumigatus from oxygen water humidifi-
ers could be excluded or confirmed [9, 10].
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