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Diagnostic clues of organizing pneumonia: a case presentation
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Introduction

Cryptogenic organizing pneumonia (COP) is currently
an established clinicopathologic entity, expression of
reparative reactions to acute lung injury and the resulting
inflammation within the alveoli and distal bronchioles.
COP continues to be included in the classification of IIP
(Idiopathic Interstitial Pneumonias) because of its idiopathic
nature and to date in the last European Respiratory Society
(ERS)/American Thoracic Society (ATS) update statement
of IIP and according to acute or subacute presentation, is
included in section “acute or subacute IIPs” (1). In 1983
Davison was the first to describe this disease, subsequently
Epler called this entity “bronchiolitis obliterans with
organizing pneumonia” (BOOP) (2,3). HRCT often
demonstrates patchy migratory areas of consolidations
predominantly with a subpleural, peribronchial distribution.
Sometimes HRCT pattern is characterized by “band-like
pattern commonly associated to ground glass opacities
(GGO). Perilobular opacities and a typical HRCT sign
called reverse halo sign or “atoll sign” may be extremely
useful for clinic-radiological diagnosis. Slight pleural
effusion is also described in literature in few cases (4). We
describe a case of COP presenting as fever, productive
cough and dyspnea persisting for 4 months, in which the
role of CT-PET has been an element of considerable
confounding in the therapeutic management and in which
a radiological revaluation of the temporal behavior of the
disease has allowed us to correctly achieve the diagnosis of
organizing pneumonia (OP).
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Case presentation

A 57-year-old female former “heavy” smoker (60 pack/years
until 2 years ago) was referred to our Department,
presenting cough with purulent sputum, low-grade fever
(maximum temperature reached 37.5 °C), worsening of
dyspnea for 4 months. Clinical history showed systemic
hypertension and hypercholesterolemia being treated
with drugs. Chest X-ray and chest CT were performed.
Chest X-ray showed an extensive inhomogeneous opacity
in upper and middle lung field of right hemithorax and
another smaller opacity was visible to left in middle lung
field (Figure 1A4). Chest CT, performed 7 days after, showed
a consolidation with irregular margins in both right and
left upper lobe with mediastinal lymphadenopathy (Figure
1B,C). For this clinical condition the patient received the
diagnosis of pneumonia. Antibiotic therapy with ceftriaxone
(1 g/day) and ciprofloxacin (1 g/day) for 10 days showed
no improvement. Physical examination showed fever
(37.5 °C). Auscultation of lungs revealed only diffuse
reduction of breath sounds. Blood tests showed an elevated
erythrocyte sedimentation rate (ESR) (75 mm/h), while C-
reactive protein was normal (2.8 mg/dL).

Hemogas analysis showed mild hypoxemia with
respiratory alkalosis. Spirometric values were normal,
and there was a moderate reduction of the alveolar
capillary diffusion of the Carbon Dioxide (DLCO 60%
predicted). Due to the absence of significant improvement
of the symptomatology, patient was then submitted to
bronchoscopy with bronchoalveolar lavage (BAL) which
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Figure 1 Chest X-ray and computed tomography. (A) Posteroanterior chest X-ray shows multiple opacities in the lung fields bilaterally; (B,C)

chest CT with intravenous contrast: evidence of consolidations in different segments of both lungs. Thin subpleural sparing is also visible.

Figure 2 Chest positron emission tomography computed tomography (PET-CT). (A,B) An axial scan at upper lobe shows a new

consolidation, with a large area of high metabolic activity occupying the right apical and anterior segment of the upper lobe of the lung; (C,D)

stability of the consolidative alteration in the left upper lobe, characterized by high metabolic activity. A,C: CT; B,D: fused PET-CT.

showed only the presence of inflammatory cells, the
isolation of Haemophilus influenza (100,000 cfu/mL), an
increase of neutrophilic and eosinophilic granulocyte and
the inversion of the CD4/CDS8 lymphocyte ratio. According
to the antibiogram, the patient was treated for other 7 days
with new antibiotic therapy: amoxicillin and clavulanic acid
875/125 mg (every 8 h), followed by a noteworthy clinical
improvement. The clinical decision was to perform a CT-
PET in order to characterize the previously identified
irregular consolidations to rule out malignant disease
suspicion. PET-CT indeed showed the almost complete
disappearance of the extensive consolidation in the right
upper lobe and appearance of new consolidation in apical
segment of upper lobe next to mediastinal pleural line
with increase of metabolic activity. Several other areas of
high metabolic activity were visible in the context of the
posterior segment of the right upper lobe, in the lingula
and in the apical segment of the left lower lobe, as well as
the basal posterior and lateral segment of the lower lobe
(SUV,,,, 8.65 detected at the level of the posterior segment
of the left lower lobe). The lesions were stable and without
significant changes in size, with subpleural consolidation in
the left upper lobe, characterized by high metabolic activity
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(Figure 24-D).

Following a detailed assessment of the clinical history
and diagnostic exams performed for the patient, Radiologist
suggested a diagnosis of OP, especially for a double typical
sign of this disease: lack of response to antibiotic therapy
and migration of pulmonary consolidations. The temporal
migration of lesions, associated to the absence of response
to antibiotic therapy, despite the high SUV levels at CT-
PET, were considered by clinicians and radiologists an
important factor to address the diagnosis to OP and
finally start corticosteroid therapy, avoiding invasive
procedures for histopathological confirmation. The patient
started treatment with prednisone 0.50 mg/kg/day and
azithromycin 500 mg/day for 3 days a week for 4 weeks.
After a month of treatment, clinical symptoms regressed
completely and pulmonary function tests showed a great
improvement. The flow volume loop showed an increase
in forced expiratory volume in 1 s (FEV1) (95% predicted),
forced vital capacity (FVC) (105% predicted) and alveolar
capillary diffusion of CO was completely normalized
(20.96; 88% predicted). After 3 months of therapy, chest
HRCT (gold standard for evaluation of IIPs) showed
almost complete resolution of consolidations previously
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Figure 3 Chest HRCT: an axial scan at upper lobes shows full resolution of the consolidative alterations found previously; is still visible

the presence of areas with impaired lung densitometry, mainly left, with “blurred mosaic” appearance, compatible with mild constricting

abnormalities of the small airways, with increase of perfusion in areas where such post inflammatory alterations were not present.

recognized, therefore the patient started a progressive
dose reduction until complete suspension of the treatment,
without signs of disease recurrence (Figure 34,B).

Discussion

OP, also called (in absence of specific cause) COP, is
included in the classification of IIPs because of its idiopathic
nature but many cases are surely secondary to different
causes (for example: infections, drug toxicity, surgery,
radiotherapy, connective tissue disease, systemic diseases
included cancer). OP can be considered a non-specific
response to lung injury and is characterized by patchy
process involving bronchiolar walls, alveolar ducts and
alveolar compartment, modulated by inflammatory cells
and connective tissue matrix (4-6). Rare cases showed
more marked inflammation in interstitial compartment,
finding that is overlap with cellular non-specific interstitial
pneumonia (NSIP). The term BOOP (bronchiolitis
obliterans with organising pneumonia) is rarely used in
order to avoid confusion with constrictive bronchiolitis,
a strictly airway disease (7). The incidence of OP is not
well established, even if some studies found a mean annual
incidence of just under 2 per 100,000 and it has an equal sex
distribution (8). COP typically presents with fever, malaise,
cough and dyspnea, which may be severe. An history of
prolonged antibiotic therapy (as in our patients) that does
not show significant response, is common and diagnosis is
often, for this reason, delayed. History of a previous viral-
type illness can often be present and a seasonal (early spring)
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relapsing pattern of occurrence has been described (9).
Inflammatory markers are elevated and there is often
evidence of a peripheral neutrophilia. Pulmonary functional
tests demonstrate a restrictive defect with a moderately
reduced alveolar capillary DLCO (10). Arterial hypoxaemia
is commonly seen. Bronchoscopic alveolar lavage (BAL)
is not specific but usually there is a lymphocytosis with
a decreased CD4:CD8 ratio (11). Characteristic clinical
and imaging features can indicate the diagnosis of OP, but
the cryptogenic form requires the exclusion of a possible
cause. Extra-pulmonary findings are present in a minority
of cases, including pleural effusions and mediastinal lymph
node enlargement (12). HRCT is the gold standard for
diagnosis and shows various patterns of presentation
fully described in literature, such as changing multifocal
peripheral consolidation (migratory consolidation),
variable in location over a matter of weeks (as in our case)
with possible spontaneous regressions (13). Others classic
HRCT signs include “bronchocentric”, “peribronchial”,
“crazy paving” and band-like” pattern. OP may also have
solitary focal mass or nodule/multiple masses or progressive
fibrotic presentations. Consolidation are often unilateral
or bilateral with a predominantly peripheral distribution
in lower and middle zone. The presence of reversed halo
sign or “atoll sign” (described as crescentic and ring shaped
opacities surrounding areas of ground glass attenuation) is
considered suggestive of OP (14). In literature, the role of
PET-CT is not yet well defined, because OP can produce
false positive results, becoming an element of considerable
confounding in the therapeutic management (15). However,
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patients with OP have a higher FDG accumulation which
may reflect the degree of disease activity. Moreover the
results may be used to guide invasive procedures that should
be performed when there is a suspicion of malignancy (16).
In most cases, CT and CT-PET cannot distinguish
focal OP from lung cancer. Therefore, histopathological
examination and surgical resection of the lesions are needed
in the management of focal OP (17). Biopsy, if required in
doubtful cases to confirm the diagnosis, may be performed
by transbronchial, video-assisted thoracoscopy (VATS) and
CT guided percutaneous approaches, depending on the
distribution of disease. At a histopathological level, OP is
characterized by intraluminal plugs of inflammatory debris
predominantly within the alveolar ducts and surrounding
alveoli, consisting of buds of granulation tissue, whorls
of fibroblasts and myo-fibroblasts in a connective matrix
(Masson bodies), but the presence of radiologic patterns
associated with clinical history and PFT, makes OP
diagnosis possible without histological confirmation (18).
Glucocorticoids are traditionally a first-line agent for the
treatment of OP (0.50-0.75 mg/kg daily) with, generally a
good response. However, one study reported that 10-15%
of patients were resistant to treatment and the disease
progressed rapidly. A total of 13-58% of patients had
recurrent disease during the reduction of glucocorticoids or
following drug discontinuation. Macrolides, as regulators
of immune responses, have been used in many disease and
have also been reported to effectively treat mild COP, or as
a steroid sparing medication (19,20).
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