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BOOP: an important cause of migratory pulmonary infiltrates?

T.E. King Jr*

Bronchiolitis obliterans with organising pneumonia
(BOOP) is a common, nonspecific pulmonary reparative
reaction. It is characterized histopathologically by an
excessive proliferation of granulation tissue within small
airways and alveolar ducts, and is associated with chron-
ic inflammation in the surrounding alveoli. These histo-
pathological findings are identified in many pulmonary
processes, including: organizing infections (viral, mycoplas-
mal, bacterial and fungal); organising diffuse alveolar
damage; hypersensitivity pneumonitis; organizing aspi-
ration pneumonia; drug reactions; connective tissue dis-
eases; toxic fume exposures; eosinophilic pneumonia;
eosinophilic granuloma; Wegener's granulomatosis; and
around other lesions, including abscesses and tumours
[1]. The best known syndrome associated with this lesion
is cryptogenic organizing pneumonia (COP) or idiopathic
BOOP.

Although COP is a diagnosis of exclusion, it is a spe-
cific clinicopathological syndrome characterized by a
"pneumonia-like" illness without an associated disease
[2-10]. There is no gender predilection, and the age at
presentation is most often 4570 yrs. Disease onset is
usually within 4-6 weeks of presentation, and is often
dramatic, with the development of a flu-like illness, char-
acterised by cough, fever, malaise, fatigue and weight
loss. Inspiratory crackles are frequently present on chest
examination. Routine laboratory studies are nonspecific
[3, 10, 11]. Pulmonary function is usually impaired, with
restrictive defect being most common. The transfer capac-
ity of the lungs for carbon monoxide, TLco, is reduced
(<80% of predicted) in three quarters of patients. Hypo-
xaemia at rest or with exercise is very common.

The roentgenographic manifestations associated with
any illness where BOOP is a prominent histopathologi-
cal lesion are often distinctive, with bilateral, diffuse
alveolar opacities in the presence of normal lung volume
being characteristic [4, 6, 8]. A peripheral distribution
of the alveolar opacities, similar to that thought to be
"virtually pathognomonic" for chronic eosinophilic pneu-
monia, is occasionally seen [3, 8, 9]. Irregular linear or
nodular interstitial infiltrates are on rare occasions pre-
sent as the only radiographic manifestation. Honeycombing
is unusual, and is seen only as a late manifestation in
the few patients with progressive disease. Other radio-
graphic abnormalities, such as pleural effusion, pleural
thickening, hyperinflation and cavities are rare. Computed
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tomography (CT) scans of the lung reveal patchy air-
space consolidation, small nodular opacities, and bron-
chial wall thickening and dilation, most frequently in the
periphery of the lung and often in the lower lung zone
[8, 12, 13]. Frequently, the CT findings are far more
extensive than is expected by review of the plain chest
radiograph.

Two papers in this issue of the Journal [14, 15] pre-
sent compelling evidence in support of a role for irradi-
ation injury as a cause of a clinicopathological syndrome
similar to idiopathic BOOP. Importantly, these papers
present additional evidence that localized lung irradia-
tion can cause bilateral lung disease. Finally, the illness
in these patients was characterized by migratory infil-
trates; therefore, suggesting that BOOP should be added
to the list of causes of migratory infiltrates.

Radiation therapy that includes the lung invariably
induces lung damage, with the lesions confined almost
exclusively to the radiation port. Often the injury is clin-
ically silent and reversible. The extent and severity of
the injury are related to the volume of lung irradiated
(the more lung irradiated the greater the likelihood of
injury), the total amount of radiation delivered, the rate
of delivery (shorter time between treatment is associated
with more injury), concomitant chemotherapy, and the
concurrent use of corticosteroids [16]. It is unclear what
significance can be placed on the fact that the three cases
reported in these papers had radiotherapy for carcinoma
of the breast [14, 15]. Clinical radiation pneumonitis is
uncommon in this setting, less than 5% of patients, and
is rarely fatal [17, 18].

It is rare for "clinically significant" radiation-induced
lung injury to occur outside the irradiation port. However,
several descriptions of bilateral pulmonary reaction that
have following unilateral irradiation have recently been
reported (reviewed in [19, 20]). Acute "radiation pneu-
monitis" occurs 4-12 weeks after treatment is complet-
ed. The most common signs and symptoms include
dyspnoea, cough, low-grade fever and chest discomfort.
Acute radiation pneumonitis is manifested roentgeno-
graphically by a subtle, faint indistinctness around ves-
sels, or faint hazy opacities; or may be more marked,
with a patchy or relatively homogenous nonsegmental
airspace opacities (often with air bronchograms) restrict-
ed to the radiation port [20]. CT lung scan, especially
high resolution CT (HRCT), is more sensitive than chest
radiography in showing these abnormalities [20].

Histopathologically, early radiation injury has the appe-
arance of diffuse alveolar damage (DAD) manifested by
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an acute exudative phase, an organising or proliferative
repair phase, and a chronic fibrotic phase [1, 20]. During
the repair phase, a pattern of organizing pneumonia (i.e.
intra-alveolar organization) is prominent and is indistin-
guishable from that seen in BOOP [1]. Consequently,
identification of these lesions depends on the stage when
diagnosis is established, i.e. during proliferative repair
phase when organizing pneumonia or a "BOOP"-like
lesion is commonly present [21]. Acute radiation pneu-
monitis usually resolves spontaneously or in response to
corticosteroid therapy. Chronic radiation fibrosis may
follow acute radiation pneumonitis, especially when the
acute changes are severe (usually 9—12 months after com-
pletion of the treatment). Histopathologically, chronic
radiation fibrosis resembles usual interstitial pneumonia
with interstitial fibrosis and foci of honeycombing. There-
fore, the distinctiveness of the present reports [14, 15]
relates primarily to the occurrence outside the radiation
port and the recurrent, migratory nature of the lesions.

"Recurrent" pulmonary opacities, i.e. clearing followed
by a return of pulmonary opacities in the same location,
are recognized in certain diseases: for example, chron-
ic eosinophilic pneumonia; partially treated bacterial
pneumonias; situations where endobronchial obstruction
impairs airway clearance; and BOOP. Often the recur-
rence is secondary to cessation of corticosteroid therapy.
However, recurrent pulmonary infiltrates are not com-
mon following radiation injury. In radiation injury there
is usually progression of the lung injury leading to radi-
ation fibrosis.

There are few disease processes where fleeting or
migratory pulmonary infiltrates are common. Most fre-
quently, this is seen in syndromes associated with periph-
eral and/or pulmonary eosinophilia. The best example
is simple pulmonary eosinophilia or Loffler's syndrome.
This is usually a mild illness associated with migratory
pulmonary opacities and a tendency towards spontaneous
improvement in 4-6 weeks. Other processes associated
with migratory alveolar opacities include: hypersensi-
tivity to drugs; parasitic infection; fungus-induced, espe-
cially allergic bronchopulmonary aspergillosis; and
Churg-Strauss vasculitis. Migratory pulmonary infiltra-
tes have been noted in several case series of idiopathic
BOOP [3, 4, 10, 11, 22-25]. Izumr et al. [24] reported
that 50% of Japanese patients with idiopathic BOOP had
migration of the radiographic shadows. Since the chest
radiograph may fail to reveal the full extent of the pul-
monary parenchymal involvement in BOOP [25], in some
instances the appearance of "new" infiltrates may not be
"recurrent” disease but may simply reflect progressive
disease not recognised on the plain chest radiograph.
Thus, the apparent migratory or fleeting nature of the les-
ions may represent inadequate treatment of the disease.

In summary, the two reports in this issue of the Journal
[14, 15] provide further evidence for a role for irradia-
tion injury as a cause of clinicopathological syndrome ide-
ntical to idiopathic BOOP, i.e. radiation-induced BOOP.
In addition, the clear demonstration of migratory pul-
monary infiltrates in this setting alerts us to the fact that
BOOP should be considered in the differential diagno-
sis of patients with this clinical picture. This is impor-

tant because proper diagnosis will lead to appropriate
treatment that will probably result in a cure or control
of the disease process in most patients. Importantly, cor-
ticosteroid therapy results in complete clinical, radio-
logical and physiological recovery in two thirds of patients
with BOOP. In general, clinical improvement is rapid,
i.e. within several days or a few weeks. As demonstrated
in the cases reported, relapses can occur when the cor-
ticosteroids are withdrawn, usually within 1-3 months
after therapy is stopped. Most will improve when retreat-
ed with corticosteroids.
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