Case report

Fatal hypersensitivity pneumonitis

Michael Zacharisen, MD,* and William Schoenwetter, MD

Background: Hypersensitivity pneumonitis (HP) is an uncommon, non—-IgE-mediated interstitial lung disease caused by the
inhalation of a variety of organic dusts, most commonly from exposure at work or in the pursuit of hobbies. Typically, after the
disease is recognized, the causative allergen or environment is identified and treatment initiated through avoidance measures and
corticosteroids. Progression of the disease is then usually halted and even reversed. Fatal cases of HP are unusual.

Objective: To report a case of progressive and deadly HP in a 40-year-old printer who developed subacute bird fancier’s
disease with its clinical characteristics and positive precipitins to pigeon proteins.

Methods: Chest x-ray examinations and tests of lung function were performed in the patient. Two months after initial
consultation, when the diagnosis was still elusive, an open lung biopsy was performed and the patient was treated with prednisone
for 3 months. A subsequent chest x-ray examination was performed 4 months after the biopsy.

Results: With avoidance of birds and treatment with corticosteroids, the patient’s symptoms resolved and lung function
normalized. He was subsequently diagnosed as having asthma followed by bronchitis and 2 episodes of pneumonia. He did not
fully recover from these but developed progressive dyspnea. After linking his symptoms to work by history, he underwent lung
biopsy with findings consistent with chronic HP. Serum antibody titers were positive for Aspergillus but not pigeon proteins.
Based on exposure to water-based coolants, he was suspected of having chronic occupational HP, although this could not be
confirmed. Despite aggressive treatment, he developed a progressive course that was ultimately fatal.

Conclusions: This report details the progressive disease course in an individual who presented initially with subacute HP.

Unfortunately, even after appropriate diagnosis and management, the course of the disease can be fatal.

INTRODUCTION

Hypersensitivity pneumonitis (HP) is an uncommon, non—
IgE-mediated inflammatory interstitial and alveolar pulmo-
nary disease that primarily affects adults and is caused by the
inhalation of any of a wide variety of organic dusts.! The
classic forms of HP are related to recurrent or prolonged
inhalation exposures of thermophilic bacteria as in farmer’s
lung? or avian antigens as in pigeon breeder’s disease.’ Other
causes include a wide variety of fungi* and low-molecular-
weight chemicals.® With early and aggressive treatment, the
prognosis for acute and subacute HP is generally favorable
without regard to the causative antigen.%’” Even in the chronic
form of avian HP, most patients achieve remission.” How-
ever, fatalities have been reported.®~'* Herein, we report a
case of subacute bird fancier’s disease that despite appropri-
ate treatment progressed to chronic HP that was ultimately
fatal.

CASE REPORT
The patient was a 51-year-old white man who worked as a
pressman at a printing company for 28 years. At the age of 40
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years, he developed an influenza-like illness with fever, dys-
pnea, and cough. Chest x-ray films revealed bilateral, inter-
stitial pulmonary infiltrates. Lung function showed restrictive
ventilatory impairment with a forced expiratory volume of 1
second (FEV,) of 66% and a forced vital capacity (FVC) of
59%. Diffusion capacity was impaired at 36% and hypoxemia
was demonstrated on room air with a Pao, of 62 mm Hg.
After 2 months, when the diagnosis was still elusive, an open
lung biopsy was performed and the results were consistent
with HP. Ouchterlony double diffusion technique docu-
mented a very high antibody titer to pigeon serum. During the
preceding year, he had kept several doves in his house.
Pigeon serum is antigenically similar to dove antigen, thus
confirming significant relevant bird antigen exposure. His
symptoms improved after the birds were removed and he was
treated with prednisone for 3 months. A subsequent chest
x-ray examination performed 4 months after the biopsy
showed improvement, but mild infiltrates were still present
bilaterally. Spirometry results improved to an FEV, of 100%
and an FVC of 88%.

The patient was concomitantly diagnosed as having
asthma, because spirometry results demonstrated an obstruc-
tive pattern with reversibility with albuterol. He was treated
with daily inhaled corticosteroids and albuterol as needed and
did well. Two years later his lung function was normal (FEV,
of 99% and FVC of 83%), and a chest x-ray examination
revealed stable diffuse bilateral interstitial fibrotic changes
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and bilateral upper lobe bullae. While being evaluated during
a bout of bronchitis 1 year later, spirometry results suggested
mild restriction, with an FVC of 76% and an FEV, of 77%.
He had bilateral rales and slight wheezing and was treated
with a short course of prednisone and azithromycin with
symptomatic improvement. However, he experienced recur-
rence of symptoms that required a slow taper of prednisone.

Two years later, or 5 years after the initial diagnosis, he
reported mild dyspnea with exertion, he had bilateral crackles
on auscultation, and his spirometry results had reduced to an
FEV, of 83% and an FVC of 68%. He continued to take
asthma medications. One year later he developed right lower
lobe pneumonia and was treated with high-dose prednisone
and antibiotics, and he improved. However, during the next 3
weeks, his symptoms recurred, he was hospitalized, and his
condition was shown to have further deteriorated (FVC of
47% and FEV, of 51%). He exhibited hypoxemia with exer-
tion, with a Pao, decreasing to 71 mm Hg while receiving 3
L of oxygen. Although the results of chest computed tomog-
raphy and chest x-ray examination were unchanged, he was
treated with oxygen, antibiotics, high-dose corticosteroids,
and bronchodilators. There was no measurable response to
bronchodilator therapy, but he symptomatically improved
and was discharged after 3 days. He continued to have a
marked restrictive pulmonary function defect and reduction
in diffusion capacity. He was treated with daily oral and
inhaled corticosteroids and bronchodilators for 3 months with
continued symptoms. A subsequent serum analysis revealed
precipitins to Aspergillus niger and Aspergillus fumigatus but
not pigeon serum. He was unable to taper oral steroids,
because his clinical status and lung function would deterio-
rate. He exhibited hypoxemia after walking short distances.

After 4 months he complained of progressive fatigue and
dyspnea, with a subsequent chest computed tomogram re-
vealing improvement in lung infiltrates, yet the remainder of
the abnormalities persisted. Another open lung biopsy spec-
imen revealed chronic HP with fibrosis. He reported in-
creased symptoms at work with improvement on weekends
and vacations. It was suspected that he had developed occu-
pational HP and was removed from work.

Further evaluation of the workplace revealed that the ink
had changed to a soy base 10 years earlier and that recycled
water collected in a 600-gallon reservoir was used for cooling
the high-speed printing presses. Although the coolant system
was cleaned biannually, it was noted that “ropy scum” was
removed from the surface, despite the addition of biocides.
This material was not cultured. An industrial hygiene analysis
performed nearly 2 years after he was removed from the
workplace revealed that the culturable bacteria and fungus
were greater in the outdoor air compared with the indoor air,
although the total spore count was slightly higher indoors.
The types of fungi were similar and included Cladosporium,
Penicillium, Aspergillus versicolor, A fumigatus, basidiomy-
cetes, Micrococcus luteus, and Rhodococcus. Bacterial and
fungal cultures from the coolant tank were negative. Other
exposures at the worksite included dust from paper rolls and

oil mist that was sprayed onto the gears of the printing press.
Although this lubricating process was enclosed, the patient
had intermittent exposure during inspections and he did not
wear respiratory protection. A detailed search through the
Material Safety Data Sheets revealed exposure to phthalic
anhydrides, diatomaceous earth, cobalt, aluminum, and bar-
ium; no exposure was in excess of the Occupational Safety
and Health Administration permissible limits where identi-
fied. Despite workplace avoidance and daily prednisone,
there was no appreciable improvement in lung function and
his dyspnea and fatigue increased. A subsequent chest x-ray
examination identified new interstitial infiltrates. Seven
months later he developed a pneumothorax presumed to be a
ruptured bleb.

Additional history revealed that he had experimented with
inhaling or sniffing drugs and smoking marijuana many years
ago. He had a 17—-pack-year history of cigarette smoking but
had stopped 6 years before his symptoms developed.

Physical examination revealed a mildly dyspneic man,
with a pulse oximeter that measured 95% on 3 L of oxygen
by nasal cannula. Head and neck examination results were
normal. Chest auscultation revealed distant breath sounds and
mild wheezing but no rales. He exhibited mild clubbing of his
digits without cyanosis. Spirometry revealed an FVC and
FEV, of 49%. The results of allergy skin testing to common
inhalant allergens were negative. The patient continued to
experience progressive respiratory impairment with increas-
ing oxygen requirement and ultimately died of respiratory
insufficiency.

DISCUSSION

Hypersensitivity pneumonitis is an uncommon cause of in-
terstitial and alveolar lung disease that can present in acute,
subacute, or chronic forms.! When identified early, treatment
typically halts or reverses the process and most patients
recover regardless of the antigen implicated. Deaths related to
HP typically occur in adults with avian-induced HP or farm-
er’s lung,3-'* perhaps because these are the most common
categories of HP.

The natural history of bird fancier’s lung suggests that once
treated and without further antigen exposure, most patients
improve.” Conversely, individuals who continue to be ex-
posed to the bird antigen have continued symptoms and
decline in pulmonary function. Mexican pigeon breeders with
chronic disease had a mortality rate of 29% at 5 years despite
treatment.®

Fatal avian-related cases include a 47-year-old pheasant
gamekeeper who presented with 8 months of insidious dys-
pnea after 1 year of rearing pheasants.” This individual con-
tinued to care for pheasants for 2 years wearing respiratory
protection but experienced progressively worsening symp-
toms. Deterioration continued despite avoidance measures,
and he died 8 years after initial diagnosis. A 68-year-old man
died of acute alveolar injury (patchy consolidation and orga-
nized exudates in some alveoli) following years of slowly
progressive pulmonary deterioration. Mild airflow obstruc-
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tion was followed by the development of pulmonary fibrosis
and honeycombing.'?

An additional case report was that of a 49-year-old man
with chronic bird fancier’s lung who was stable while avoid-
ing birds but deteriorated acutely after intermittent exposure
during 1 year to budgerigars in his wife’s office. Despite
hospitalization and aggressive treatment, he died within 8
months. Autopsy findings revealed diffuse alveolar damage,
fibrosis, and extensive honeycombing.'!

The first fatal case of bird fancier’s lung reported in North
America was a 45-year-old woman who presented with
chronic cough, shortness of breath, and dyspnea on exer-
tion.!? She had subacute disease related to a parakeet she had
kept for 7 years, although she had bird exposure since the age
of 7 years. Despite removal of the parakeet and pharmaco-
logic treatment, she developed severe wheezing and end-
stage pulmonary fibrosis. She died postoperatively after a
single lung transplantation 5 years after diagnosis.

Although avoidance of the allergen is the primary nonphar-
macologic treatment for HP, complete avoidance of animal
allergens is problematic. It is well established that animal
allergens, such as cat and dog dander, can be detected within
a home despite removal of the pet and even in homes that
have not had pets.!® This environmental distribution of dander
is related to aerodynamic properties and passive transfer of
allergen. Bird antigens from cockatiels and parakeet can
persist for up to 18 months after bird removal, especially in
homes where the bird was kept in one room despite extensive
environmental control measures.'*

Farmer’s lung has rarely been associated with fatal out-
comes, with no cases reported in major follow-up studies
from 1980 to 1997. This includes 29 cases followed up for 10
years,'” 61 cases with 1- to 11-year follow-up,® 86 cases with
5-year follow-up,'® 101 cases followed up for 5 years,'” and
33 cases followed up for 6 years.'”® In 1997, 3 Canadian
farmers (2 brothers and 1 wife) died of progressive pulmo-
nary fibrosis related to farmer’s lung caused by newly caus-
ative antigens Penicillium brevicompactum and Penicillium
olivicolor." None were smokers, and the brothers had mild
symptoms episodically for nearly 50 years. In Finland, 13
terminal cases of farmer’s lung were identified based on
death certificates during more than 10 years (1980 to 1990),
with an estimated mortality rate of 0.7%. All but 1 of these
patients had chronic disease, and most experienced symptoms
for at least 1 year before the diagnosis was established.?
Death occurred on average 8 years after the diagnosis. The
incidence however may have been underreported, because
death certification was 0% to 70% (overall 26%) when stan-
dard case histories for farmer’s lung were reviewed by phy-
sicians in 8 European countries.?!

Risk factors for fatal HP are not clearly defined; however,
patients who present with pulmonary fibrosis apparent on
lung biopsy specimens had diminished survival (7.1 years)
compared with patients without fibrosis.?> The group with
pulmonary fibrosis was also older and had greater restrictive
lung physiology. Using age-adjusted regression analysis, an-

tigen, symptom duration, and lung function had no effect on
survival. The best predictors of mortality in chronic pigeon
breeders’ disease were age older than 44 years, male sex,
honeycombing apparent on x-ray film, and severity of fibro-
sis on lung biopsy specimen.® Although smoking has ap-
peared to be a protective factor against developing HP,?
farmers with farmer’s lung who smoked had significantly
lower 10-year survival rates, more symptomatic recurrences,
and lower vital capacities when compared with nonsmoking
farmers with farmer’s lung.?

This current case represents a patient who developed pro-
gressive and fatal HP. After appropriate treatment for sub-
acute bird fancier’s disease related to doves, he developed
obstructive lung disease that may have been mistaken for
asthma as it has been in other reports.'>?>2¢ The chronic HP
present for at least 6 years may have represented an extension
of the avian HP either from low-grade persistent bird antigen
exposure or progression of disease without ongoing bird
exposure. Furthermore, other antigens, such as Aspergillus or
phthalic anhydride, related to work were raised as a possible
cause, although this was not clearly established. There has
been only 1 case report of HP related to 2 different causative
antigens.”” Contaminated water-based cooling fluid systems
have been implicated in cases of HP in machinists?® but not in
pressman who operate printing presses.

The patient’s history of smoking may have contributed to
symptoms of airway obstruction as is seen in chronic obstruc-
tive pulmonary disease or contributed to the progressive
chronic nature. The patient’s history of inhaling illicit drugs
also complicates this case. Inhaled heroin has been reported
to result in HP.?® This patient denied using heroin but had
smoked marijuana. There is insufficient published data to
recommend treatment with immunosuppressive agents for
progressive and intractable HP, although individual reports
have included treatment with cyclosporine A.'

In conclusion, although HP can be challenging to diagnose,
once the source or causative antigen is identified, treatment is
usually successful with avoidance measures with or without
oral steroids. Symptom progression and clinical deterioration
after initiation of avoidance and pharmacologic treatment in
the presence of fibrosis appear to be common themes in
patients with poor outcomes. Unfortunately, despite treat-
ment, HP can be fatal.
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