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Hypersensitivity pneumonia is a form of diffuse interstitial lung disease resulting from sensitization to an

inhaled antigen. Clinical and radiological features are relatively nonspecific, overlapping significantly with

other forms of diffuse interstitial lung disease. Establishing the diagnosis in the absence of lung biopsy is

challenging and is heavily dependent on being able to identify a specific antigenic exposure. Lung biopsy is

especially important in diagnosing hypersensitivity pneumonia in patients for whom no incriminating exposure

has been elucidated. Surgical lung biopsies show a classical combination of findings in the majority of patients,

which include an airway-centered, variably cellular chronic interstitial pneumonia, a lymphocyte-rich chronic

bronchiolitis, and poorly formed non-necrotizing granulomas distributed mainly within the peribronchiolar

interstitium. The bronchiolitis may include variable degrees of peribronchiolar fibrosis and hyperplasia of the

bronchiolar epithelium (‘peribronchiolar metaplasia’), a characteristic but a nonspecific finding. In some

patients, granulomatous inflammation may be lacking, resulting in a histological appearance resembling

nonspecific interstitial pneumonia. Late-stage fibrotic hypersensitivity pneumonia results in clinical, radi-

ological, and histological findings that closely mimic usual interstitial pneumonia. The presence of established

collagen fibrosis, especially when associated with architectural distortion in the form of honeycomb change, is

associated with shorter survivals.
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Hypersensitivity pneumonia (-itis), also called
extrinsic allergic alveolitis, is a diffuse interstitial
lung disorder that results from sensitization to a
variety of inhaled antigens, which are most com-
monly organic dusts or aerosols. Farmer’s lung was
the first described and is perhaps the best known
example of this condition.1 Avian proteins (eg, bird
fancier’s or pigeon breeder’s lung) are also a well
established cause of hypersensitivity pneumonia. A
large and growing number of syndromes have been
described, and often are named according to the
circumstances of exposure (Table 1). Offending
agents are most commonly derived from thermo-
philic bacteria, molds, and various plant or animal
proteins, although exposure to certain inorganic
chemicals used in manufacturing workers can also
result in hypersensitivity pneumonia-like syn-

dromes.2,3 More recently, non-tuberculous Mycobac-
teria has emerged as a cause of a hypersensitivity
pneumonia-like syndrome in patients exposed to
contaminated indoor hot tubs (ie, hot tub lung).
Other forms of occupational lung disease resulting
from inhalation of organic dusts, such as asthma,
organic dust toxic syndrome, and chronic airway
disease (eg, byssinosis), are unrelated to the diffuse
interstitial disease referred to as hypersensitivity
pneumonia.

Criteria for diagnosis of chronic hypersensitivity
pneumonia generally include an appropriate expo-
sure history, subjective and objective evidence of
lung disease temporally linked to antigen exposure,
and the presence of serum antibodies directed against
the suspected antigen.4,5 Confirming the diagnosis is
often difficult, however, because an incriminating
exposure history is frequently elusive, and precipi-
tating serum antibodies are unreliable. Given the
absence of a diagnostic ‘gold-standard,’ recognition
of characteristic histological findings in lung bio-
psies often has a pivotal role in diagnosis.6–8 This
review focuses on the role of lung biopsy and theReceived 22 August 2011; accepted 6 September 2011
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Table 1 Causes of hypersensitivity pneumonia

Clinical syndrome
(ie, circumstances of exposure)

Antigen source Specific antigen

Baggasosis Bagasse (dried, fibrous
sugarcane waste)

Thermoactinomyces spp.

Bird breeder’s (fancier’s) lung/pigeon breeder’s
lung (pet birds including parakeets/budgerigars,
exotic birds, pigeons, and doves; droppings from
wild geese; handlers exposed to wild birds;
feather-filled pillows and duvets)

Avian proteins and bird
droppings

Avian antigens

Cheese worker’s lung Moldy cheeses Penicillium spp.

Chemical worker’s lung Isocyanates and trimellitic
anhydrides used in
manufacturing processes

1,3-Bis(isocyanatomethyl) cyclohexane
pre-polymer (BIC)
Diphenylmethane diisocyanate (MDI)
Hexamethylene diisocyanate (HDI)
Naphthylene-1,5-diisocyanate (NDI)
Toluene diisocyanate (TDI)
Trimellitic anhydride (TMA)

Coffee worker’s lung Coffee beans Coffee bean dust extract

Compost/soil/peat moss/greenhouse worker’s
lung

Moldy compost/soil/peat moss Aspergillus fumigatu
Monocillium spp.
Penicillium citreonigrum
Streptomyces albus

Esparto fiber disease (esparto leaf harvesting and
fiber manufacturing; manufacturing of esparto
fiber-containing ropes, rugs, blinds, baskets, bags
and sacks, shoes, paper, and mattress covers;
plasterers; stucco makers)

Esparto grass (Stipa
tenacissiuma and Ligeum
spartum) dust and fibers

Esparto dust extract
Thermoactinomyces spp.,
Micropolyspora faeni
Aspergillus spp.

Farmers’ lung Moldy hay and grains Aspergillus spp.
Candida albicans
Sporobolomyces spp.
Thermoactinomyces spp.,
Micropolyspora faeni

Fuel chip hypersensitivity pneumonia Moldy wood fuel chips Penicillium spp.

Furrier’s lung Animal hair Animal (fox, astrakhan) hair

Herb dust hypersensitivity pneumonia Dried thyme (Thymus vulgaris) Pantoea agglomerans

Home environment (including Japanese summer-
type hypersensitivity pneumonia)

Airborne fungi; moldy walls
and/or floor coverings

Cryptococcus neoformans
Penicillium spp.
Pezizia domiciliana
Trichosporon spp.

Hot tub lung Contaminated hot tubs (ie spas,
jacuzzis, and whirlpools)

Cladosporium spp.
Mycobacterium avium-complex

Humidifier lung—forced air heating and cooling
systems

Contaminated forced air heating
and cooling systems

Acremonium spp.
Alternaria tenuis
Aspergillus spp.
Aureobasidium pullulans
Penicillium spp.
Thermoactinomyces spp.,
Micropolyspora faeni

Humidifier lung—ultrasonic humidifiers Contaminated home ultrasonic
humidifiers

Acremonium spp.
Candida albicans
Debaryomyces hansenii
Klebsiella oxytoca
Rhodotorula spp.

Machine operator’s/ metalworker’s
hypersensitivity pneumonia

Water-based metalworking fluid Mycobacterium spp.
Pseudomonas fluorescens
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significance of histopathology in identifying and
managing patients with hypersensitivity pneumonia.

Clinical features

Hypersensitivity pneumonia is often divided into
acute, subacute, and chronic—or more simply, acute
and chronic—forms. The terms have been inconsis-
tently applied, reflecting significant overlap
between these interrelated categories.5,9 In general,
acute hypersensitivity pneumonia is applied to
patients suffering from a first attack, with symptom
duration of less than 1 month. Subacute hypersen-
sitivity pneumonia refers to patients with periodic
symptoms for less than 1 year, and chronic hyper-
sensitivity pneumonia refers to patients with pro-
gressive respiratory complaints for at least 1 year.
Chronic hypersensitivity pneumonia need not be
preceded by acute disease, and only a small number
of patients with acute disease develop chronic
hypersensitivity pneumonia. More recently, evi-
dence of fibrosis on lung biopsies or computed

tomography (CT) scans has been used as a surrogate
for identifying patients with chronic disease.10–13

Acute hypersensitivity pneumonia follows expo-
sure to relatively large doses of the responsible
antigen and is the most easily recognized variant.
Symptoms occur within 4–6h of exposure, and
include severe dyspnea and cough frequently
associated with fever, chills, sweating, nausea, and
anorexia.14 Weight loss may occur with frequent or
severe attacks.14,15 Symptoms subside 24–48h after
cessation of exposure and, in most patients, are
followed by radiographic resolution over a period of
days or weeks.

Chronic hypersensitivity pneumonia results from
intermittent exposure to the offending antigen and,
in some patients, represents the cumulative effect of
multiple acute episodes. The natural history of
chronic hypersensitivity is sometimes punctuated
by intermittent exacerbations temporally linked to
antigen exposure. More commonly, patients present
with a slowly progressive respiratory syndrome of
insidious onset indistinguishable from other diffuse
lung diseases, most importantly usual interstitial

Table 1 Continued

Clinical syndrome
(ie, circumstances of exposure)

Antigen source Specific antigen

Maltworker’s lung Moldy whisky maltings Aspergillus clavatus

Maple bark stripper’s disease Moldy maple bark Cryptostroma corticale

Mollusk shell hypersensitivity pneumonia Oyster and sea-snail shells Mollusk shell extract

Mushroom worker’s hypersensitivity pneumonia Mushroom spores and moldy
compost

Aspergillus spp.
Thermoactinomyces spp.,
Micropolyspora faeni
mushroom spores (shiitake,
Lyophyllum aggregatum (Shimeji),
Hypsizigus marmoreus (Bunashimeji),
Pleurotus ostreatus (oyster mushroom),
Pholiota nameko)

Pituitary snuff taker’s disease (nasal insufflation
of pituitary snuff for treatment of diabetes
insipidus)

Bovine and porcine pituitary
snuff

Heterologous (porcine and bovine), and
homologous pituitary extracts

Salami worker’s hypersensitivity pneumonia Fungal inocula used in salami
seasoning

Penicillium camembertii

Sauna-takers disease Contaminated water bucket Pullularia

Suberosis (cork workers) Moldy cork dust Unknown

Swimming-pool pneumonitis/ ‘lifeguard lung’ Pool water; airborne and
environmental contaminants

Bacterial endotoxin
Candida albicans
Thermoactinomyces spp.,
Micropolyspora faeni

Wood pulp and woodworker’s lung (including
sequoiosis)

Wood pulp, moldy wood, moldy
sawdust

Alternaria spp.
Penicillium spp.
Pine sawdust extract
Redwood sawdust
Saccharomonospora viridis
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pneumonia (UIP)/idiopathic pulmonary fibrosis
(IPF).9,16–18 Cough, often with associated dyspnea
on exertion, is the most common presenting com-
plaint. Fever usually accompanies respiratory symp-
toms during episodic exacerbations that follow
antigen exposure.14,15 Chest auscultation reveals
fine inspiratory crackles in about 70% of patients.
Digital clubbing is seen in only about 15% of
patients. Laboratory studies show nonspecific abnorm-
alities, including mild leukocytosis occasionally
associated with mild peripheral eosinophilia.
Serum levels of angiotensin-converting enzyme
are normal, a finding that may have value in those
patients for whom sarcoidosis is a competing
consideration.19,20 Pulmonary function studies
demonstrate restricted lung volumes and a reduced
carbon monoxide diffusing capacity. Affected
patients may be unaware of the environmental
exposure responsible for their respiratory symptoms,
further complicating diagnosis. It is in this group of
patients that lung biopsy frequently has a very
important role in separating hypersensitivity pneu-
monia from idiopathic interstitial lung diseases.18

Radiological findings in chronic hypersensitivity
pneumonia are not specific. High-resolution CT
scans show a distinctive combination of ground
glass opacities, small centrilobular nodules, and air
trapping, characterized by mosaic attenuation in a
subset of patients.9,21 Emphysema is overrepre-
sented in both smoking and non-smoking patients
with chronic disease.9,22 Associated honeycomb
change is seen in about half of patients, and may
be more common in those with pigeon breeder’s
lung. In patients with honeycomb change, the
findings may be indistinguishable from UIP.11,23

Recognition and diagnosis of chronic hyper-
sensitivity pneumonia is especially challenging,
because of the difficulty in identifying a temporal
relationship between symptoms and a specific
environmental exposure.9 Historically specific IgG-
precipitating serum antibodies have been used as a
diagnostic gold standard, but they are neither
sensitive nor specific. Precipitins are markers of
exposure, but have no role in pathogenesis, meaning
that false positives are common. For example,
precipitating antibodies are present in about 15%
of asymptomatic farmers, and are nearly universal
among asymptomatic pigeon breeders.18,24 False
negatives are also common due to variation in the
quality of poorly standardized reagents and fluctua-
tion in serum antibody levels over time.9,24 None-
theless, precipitating antibodies can be an important
diagnostic adjunct in patients with known expo-
sures, who also have episodic symptoms occurring
4–8h after antigen exposure, inspiratory crackles,
and weight loss.5 Inhalational provocation testing is
another potentially useful diagnostic tool, but like
serum precipitins, is dependent on first identifying
a specific antigenic exposure temporally linked to
the respiratory syndrome. Challenge studies are
further limited by lack of standardized reagents

and techniques, and are available only in specia-
lized testing centers.4 Bronchoalveolar lavage (BAL)
typically demonstrates a lymphocytosis with a
predominance of CD8þ T cells, but these finding
are not specific, and show significant variation
depending on some extent on disease stage and the
interval between antigen exposure and BAL testing.4

Prognosis for hypersensitivity pneumonia is vari-
able. Antigen avoidance is the cornerstone of
therapy and is often curative in patients, for whom
a specific antigen source is identified, assuming the
absence of established fibrotic lung disease at the
time of diagnosis. Rapid recovery of pulmonary
function is typical of acute hypersensitivity pneu-
monia, although rare fatal episodes have been
documented.25 Corticosteroids are useful in accel-
erating the rate of recovery, but do not affect the
long-term outcome, independent of eliminating
antigenic exposure.26,27 Lung function improves
over a period of months and years, but abnormalities
may persist in nearly half of patients.26–28 Disease-
specific mortality rates in chronic hypersensitivity
pneumonia range from 10 to nearly 30%. Repeated
symptomatic attacks, older age, cigarette smoking,
and the presence of established fibrosis and honey-
comb change at the time of diagnosis, are associated
with a more aggressive course.8,10–12,29–32

Histopathological features

Lung biopsy is rarely necessary for diagnosis and
management of patients with acute hypersensitivity
pneumonia, and for that reason, pathological find-
ings in this form of the disease are incompletely
understood. Rare reports describe a patchy airspace
filling process resembling bronchopneumonia,
in which both neutrophils and eosinophils are
present with an associated necrotizing small vessel
vasculitis.25,33

Lung biopsy often has a critical role in separating
chronic hypersensitivity pneumonia from other
forms of diffuse interstitial lung disease, especially
in patients for whom no specific antigenic exposure
is identified.6 Histological diagnosis of hypersensi-
tivity pneumonia is predicated on recognition of a
classical triad: 1) bronchiolocentric cellular chronic
interstitial pneumonia, 2) chronic bronchiolitis, and
3) non-necrotizing granulomatous inflammation
affecting the peribronchiolar interstitium.
Chronic interstitial pneumonia is the lesion most
frequently described in surgical lung biopsies
from patients with chronic hypersensitivity pneu-
monia.6–8,10,12,14,15 At low magnification, alveolar
septa are expanded by an infiltrate of mononuclear
inflammatory cells accentuated around bronchioles
(Figure 1). The inflammatory infiltrate is composed
mainly of lymphocytes with fewer plasma cells and
histiocytes, and only occasional eosinophils and
neutrophils (Figure 2). Epithelioid histiocytes pre-
dominate only focally, usually around the airways,
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and impart a subtle and vaguely granulomatous
appearance to the inflammatory infiltrate. Well-
formed granulomas are rare, except in patients with
hot tub lung. Isolated multinucleated giant cells
occur frequently in hypersensitivity pneumonia,
and in some cases, may represent a striking feature
(Figure 3). Giant cells often contain various non-
specific cytoplasmic inclusions such as Schaumann
bodies, asteroid bodies, cholesterol clefts, and
birefringent calcium salts.

Chronic bronchiolitis is universal in hypersensi-
tivity pneumonia, occasionally occurring in isola-
tion without a concomitant interstitial pneumonia

(Figure 4). The bronchiolitis is characterized by a
variably dense infiltrate of mononuclear cells that
expands the peribronchiolar interstitium with or
without fibrosis. In it’s most recognizable form, the
bronchiolitis in hypersensitivity pneumonia is cel-
lular, comprising predominantly lymphocytes, and
includes the granulomatous features previously
described. Associated lymphoid hyperplasia is
common and takes the form of peribronchiolar
lymphoid aggregates, often with associated second-
ary germinal centers (Figure 5).34 Organizing pneu-
monia, also referred to as bronchiolitis obliterans
organizing pneumonia, accompanies the bronchio-
litis in about half of the patients (Figure 6). In some
biopsies, clusters of foamy alveolar macrophages fill
the peribronchiolar air spaces, a form of microscopic
obstructive pneumonia that is helpful in corroborat-
ing the presence of bronchiolitis and small airways
dysfunction (Figure 7).

Hot tub lung is characterized by a granulomatous
bronchiolitis that is histologically distinct from
other forms of hypersensitivity pneumonia. Typi-
cally, the changes are limited to the airways and
comprise not only the cellular peribronchiolar
lymphocytic infiltrate seen in other types of
hypersensitivity pneumonia, but also well-formed
granulomas that reside within the airway lumens,
rather than the peribronchiolar interstitium (Figure
8).35–38 The well-formed granulomas are typically
non-necrotizing, but may show small foci of central
necrosis, more closely resembling granulomatous
infection. Special stains will demonstrate acid-fast
bacilli within the granulomas in about one fourth of
biopsies; cultures of tissue or pulmonary secretions
are usually positive for Mycobacterium avium-
intracellulare.37

Lung biopsies from patients with well-established
clinical diagnoses of hypersensitivity pneumonia
occasionally show histological features that overlap
with nonspecific interstitial pneumonia (NSIP),
with or without fibrosis. Katzenstein and Fiorelli’s39

original description of NSIP included one patient in
whom exposure to a pet parrot was cited as the
etiology of his lung disease. It is unstated whether
this patient might have been one of the five in
whom loosely formed granulomas were present, but
granulomatous features may be absent in as many
as 30% of surgical lung biopsies from patients
with hypersensitivity pneumonia. It is in the
absence of peribronchiolar granulomatous inflam-
mation that the features of hypersensitivity pneu-
monia may be indistinguishable from otherwise
idiopathic NSIP.7,10,12,40,41 Patients with hypersensi-
tivity pneumonia in whom surgical lung biopsies
show NSIP have a chronic interstitial pneumonia in
which there is relatively uniform alveolar septal
expansion by chronic inflammation with or without
fibrosis. NSIP with fibrosis is distinguished from
UIP by the absence of either a ‘patchwork’ distribu-
tion of fibrosis, or architectural distortion in the
form of scarring or honeycomb change.42

RB

RB

RB

Figure 1 Low-magnification photomicrograph (hematoxylin and
eosin; �40) of surgical lung biopsy from patient with hypersen-
sitivity pneumonia resulting from bird exposure. Alveolar septa
and peribronchiolar interstitium is expanded by a cellular
infiltrate that is accentuated around the lumens of respiratory
bronchioles (RB).

Figure 2 High-magnification photomicrograph (hematoxylin and
eosin; � 400) of surgical lung biopsy from same hypersensitivity
pneumonia patient illustrated in Figure 1, showing a lymphocyte-
rich interstitial infiltrate. A single cluster of loosely organized
epithelioid histiocytes (arrow) is present, resulting in a vaguely
granulomatous appearance.
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Figure 4 Low-magnification photomicrograph (hematoxylin and
eosin; �40) of surgical lung biopsy from patient with hypersensi-
tivity pneumonia resulting from exposure to a pet bird. The biopsy
shows only chronic bronchiolitis in which there is an exquisitely
patchy, airway-centered interstitial infiltrate of lymphocytes, with
associated multinucleated giants cells. Many of the giant cells
contain calcified Schaumann bodies (inset; � 200), a common but
nonspecific finding that serves as a helpful diagnostic clue.

Figure 5 Intermediate-magnification photomicrograph (hematox-
ylin and eosin; � 100) demonstrating the peribronchiolar lym-
phoid aggregates with germinal centers in surgical lung biopsy
from patient with hypersensitivity pneumonia.

Figure 3 High-magnification photomicrographs (hematoxylin and eosin; � 400) of surgical lung biopsies from two different patients
with hypersensitivity pneumonia, illustrating isolated multinucleated giant cells in peribronchiolar interstitium. One (a) shows
cytoplasmic ‘cholestereol clefts,’ whereas the other shows calcified Schaumann bodies (b), both nonspecific findings that have no
significance in terms of predicting likely antigenic exposure.
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Histopathological clues to hypersensitivity pneu-
monia as a potential etiology in patients with a lung
biopsy diagnosis of NSIP include bronchiolocentric
accentuation of the inflammation, and a pattern of
peribronchiolar fibrosis and bronchiolar epithelial
hyperplasia termed peribronchiolar metaplasia.7,10,43

Peribronchiolar metaplasia is seen in as many as
half of the surgical lung biopsies from patients with
hypersensitivity pneumonia (Figure 9), and is a
universal finding at autopsy.7,43,44 Peribronchiolar
metaplasia has also been reported as an isolated
histopathological manifestation of hypersensitivity
pneumonia.10 Peribronchiolar metaplasia is not
specific, however, in that it occurs in other settings;
therefore, the presence of peribronchiolar metapla-

sia alone is insufficient to establish a diagnosis of
hypersensitivity pneumonia with certainty in the
absence of other supportive evidence.

Figure 6 Higher-magnification photomicrograph (hematoxylin
and eosin; �200) showing an area of organizing pneumonia in
hypersensitivity pneumonia. In this field, the findings are
nonspecific, comprising polypoid plugs of organizing fibroblasts
and myofibroblasts within the lumens of alveolar ducts.

Figure 7 High-magnification photomicrograph (hematoxylin and
eosin; �200) showing collections of foamy alveolar macrophages
in peribronchiolar air spaces (ie, microscopic ‘obstructive
pneumonia’) in a patient with chronic hypersensitivity
pneumonia.

Figure 8 High-magnification photomicrograph (hematoxylin and
eosin; � 400) showing granulomatous bronchiolitis in a patient
with hot tub lung; a well-formed granuloma more closely
resembling those seen in sarcoidosis is filling the lumen of a
small bronchiole.

Figure 9 Intermediate-magnification photomicrograph (hematox-
ylin and eosin; �100) demonstrating peribronchiolar metaplasia
in a patient with hypersensitivity pneumonia. Peribronchiolar
interstitium is expanded by a combination of chronic inflamma-
tion and fibrosis with associated hyperplasia of columnar
bronchiolar epithelial cells.
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Advanced stage chronic hypersensitivity pneu-
monia is associated with fibrosis and architectural
distortion that mimics the radiological and histolo-
gical features of UIP.7,10,12,41,44 Histological findings
may include patchy fibrosis, peripheral subpleural
honeycomb change, and fibroblast foci, a combina-
tion of findings typical of UIP (Figure 10). In a
comparison of autopsy findings in patients with
UIP/IPF and hypersensitivity pneumonia, honey-
comb change affected the lower lobes in all of them,
and the upper lobes in over 80% of patients in both
the groups. The main difference was that honey-
comb change had a predominantly upper lobe
distribution only in patients with hypersensitivity
pneumonia, although this occurred in less than
half.44 The key to separating late-stage hypersensi-
tivity pneumonia from UIP in surgical lung biopsies
is recognition of the cellular, granulomatous bronch-
iolitis typical of hypersensitivity pneumonia away
from the areas of fibrosis (Figure 11). Peribronchio-
lar metaplasia occurs more frequently and is more
widely distributed in hypersensitivity pneumonia
compared with UIP/IPF, but is common in both and
therefore cannot be used by itself as a discriminating
histological feature.43,44

Prognostic significance of histopatho-
logical features

Several studies have demonstrated a relationship
between histology and survival, although all are
retrospective observational case-based studies, and
therefore subject to bias. 7,8,10,31,41 In a review of 72
patients referred to the National Jewish Medical and
Research Center, who underwent surgical lung
biopsy, fibrosis was defined as either honeycomb
change or alveolar septal expansion by mature
collagen involving at least 5% of the sampled tissue.

Using this definition, 46 (63.9%) patients had
fibrotic disease. Median survival in patients with
fibrotic disease was 7.1 years compared with greater
than 20.9 years in the 26 patients who lacked
fibrosis. Indeed, dyspnea score and biopsy fibrosis
were the only statistically significant predictors of
mortality in this large study. Perez-Padillia et al31

previously showed that a biopsy diagnosis of UIP in
patients suspected of having chronic pigeon bree-
ders’ lung had a survival that was indistinguishable
from patients with UIP/IPF, and significantly worse
compared with patients with histological findings
more typical of chronic hypersensitivity pneumo-
nia. Smaller studies for which statistical analysis is

Figure 10 Low-magnification photomicrograph (hematoxylin and
eosin; �20) showing a ‘usual interstitial pneumonia (UIP)-like’
pattern of fibrosis in a patient with hypersensitivity pneumonia.
Patchy fibrosis is accompanied by subpleural honeycomb change
(arrow) and fibroblast foci (*).

Figure 11 Higher-magnification photomicrograph (hematoxylin
and eosin; � 200) from central area of field illustrated in
Figure 10, showing peribronchiolar lymphocytic infiltrate
(‘bronchiolitis’) with a single multinucleated giant cell largely
obscured by cytoplasmic calcifications. The presence of a
lymphocytic bronchiolitis with granulomatous features typical
of hypersensitivity pneumonia is the key in separating usual
interstitial pneumonia/idiopathic pulmonary fibrosis (UIP/IPF)
from late, fibrotic-stage hypersensitivity pneumonia.

100%

4 9
1

75%

Alive

Dead

1450%

25%

0%
HSP BOOP/C-NSIP UIP PBMF-NSIP

31

1

259 2

Figure 12 Bar graph illustrating the association between mortality
and lung biopsy findings in patients with hypersensitivity
pneumonia collected from multiple published studies.7,10,12,41

Abbreviations: HSP, classical hypersensitivity pneumonia; BOOP,
organizing pneumonia; C-NSIP, cellular nonspecific interstitial
pneumonia; F-NSIP, fibrotic nonspecific interstitial pneumonia;
UIP, usual interstitial pneumonia; PBM, peribronchiolar metaplasia.
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less compelling have consistently shown that
fibrotic disease resembling UIP in patients thought
to have chronic hypersensitivity pneumonia is
associated with shorter survivals compared with
patients with the classical histological features
previously described.7,10,12,41 The unfavorable prog-
nostic impact of fibrosis extends to patients for
whom the histological findings more closely mimic
fibrotic NSIP or peribronchiolar metaplasia,
although the numbers are considerably smaller
(Figure 12).10,12

Summary

Lung biopsy can have a key role in recognizing
patients with chronic hypersensitivity pneumonia
and hinges on recognition of a characteristic
combination of interstitial pneumonia, bronchioli-
tis, and granulomatous inflammation. Late-stage
disease is associated with fibrosis that may mimic
other forms of fibrotic lung disease, including most
importantly UIP. The available evidence suggests
that fibrosis portends a worse prognosis, although
this has not been prospectively validated.
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