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Definition and diagnostic criteria
Definition and terminology

Organizing pneumonia is defined by a histologic
pattern, and the corresponding clinical-radiologic-
pathologic diagnosis is cryptogenic organizing pneu-
monia (COP) when no definite cause (eg, infection)
or characteristic clinical context (eg, connective tissue
disease) is found.

The histologic pattern is defined by the presence
of buds of granulation tissue (which consist of
fibroblasts and myofibroblasts embedded in a loose
connective matrix) present in the lumen of the distal
airspaces (ie, the alveoli, alveolar ducts, and possibly
bronchioles) (Fig. 1). Because buds may be found in
the distal bronchioles (so-called “proliferative bron-
chiolitis’’), COP also has been termed ‘‘idiopathic
bronchiolitis obliterans organizing pneumonia.”
Because of some ambiguity with the other types of
bronchiolitis (as constrictive bronchiolitis usually
associated with airflow obstruction) and because
organizing pneumonia is the characteristic and pre-
dominant pathologic pattern, with bronchiolitis only
an accessory finding, the current internationally
recognized terminology is COP [1].
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Diagnostic criteria
Pathologic diagnosis

The pathologic diagnosis of the pattern of
organizing pneumonia first requires the finding of
the characteristic buds of granulation tissue in the
alveoli. ““Butterflies” of granulation tissue may
extend from one alveolus to the adjacent one through
the pores of Kohn. The process is patchy, and usu-
ally the lesions are all the same age. In some cases,
however, the different stages of organization (from
fibrinoid inflammatory cell clusters to mature fibrotic
buds) may be found on the same biopsy specimen.
The lesions are centered on the small airways and
distal to them. A mild cellular inflammatory infiltra-
tion of the interstitium is present. Type II cell meta-
plasia may be associated. Foamy macrophages are
commonly present in the airspaces [2].

To make a diagnosis of COP, the pattern of
organizing pneumonia must be prominent and not
just an accessory finding of another well-defined
pattern of idiopathic interstitial pneumonia (eg, non-
specific interstitial pneumonia, especially cellular or
cellular and fibrotic, in which intra-alveolar buds of
granulation tissue are found in approximately 50%
of cases). The negative findings for the diagnosis of
organizing pneumonia pattern include the lack of
prominent cellular and significant interstitial fibrosis,
the lack of fibroblastic foci, the absence of granulo-
mas, the lack of hyaline membranes and vasculitis,
and little or no eosinophilia [3]. Other disorders in
which organizing pneumonia may be present (and
even represent the major histologic finding) also must
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Fig. 1. Buds of granulation tissue in the lumen of the dis-
tal airspaces.

be excluded (eg, the bronchiolitis obliterans—orga-
nizing pneumonia variant of Wegener’s granuloma-
tosis) [4].

Clinical—radiologic—pathologic diagnosis

The final diagnosis that takes into account the
clinical and imaging features, together with the
pathologic clues to diagnosis, is a dynamic process
that integrates the clinical manifestations (which are
entirely aspecific), the imaging features (which are
often highly evocative), and the decision of lung bi-
opsy to obtain a definite diagnosis. Once a confident
diagnosis of organizing pneumonia is obtained, an
etiologic diagnosis is necessary before accepting that
organizing pneumonia is really cryptogenic.

Etiologic diagnosis of organizing pneumonia

In addition to defining COP (clinical —radiologic—
pathologic diagnosis), the organizing pneumonia
pathologic pattern may be found in several other
settings because it is a nonspecific reaction that
results from alveolar damage with intra-alveolar
leakage of plasma proteins (especially coagulation
factors), which further undergoes a process of intra-
alveolar organization.

Organizing pneumonia may result from infection
by bacteria, viruses, parasites, and fungi (Box 1). (It
is worthwhile to remember that it was initially
described at the beginning of the twentieth century
in nonresolving pneumococcal pneumonia.) Drugs
are other established causes of organizing pneumonia
(Box 2). The syndrome of organizing pneumo-
nia “primed” by radiation therapy for breast cancer
closely resembles COP [25-27]. It differs from ra-
diation pneumonitis by the involvement of non-

irradiated parts of the lungs, the possible migration
of opacities, and the lack of chronic sequelae. The
syndrome develops within weeks or months after
radiation therapy. As in COP, corticosteroids are
efficient, but relapses may occur after reducing or
stopping treatment. Radiation therapy to the breast
induces bilateral lymphocytic alveolitis [28], but only
a few patients develop organizing pneumonia, which
suggests that a second hit or an individual genetic or

Box 1. Infectious causes of organizing
pneumonia

Bacteria

Chlamydia pneumoniae
Coxiella burnetii
Legionella pneumophila
Mycoplasma pneumoniae
Nocardia asteroides
Pseudomonas aeruginosa
Serratia marcescens
Staphylococcus aureus
Streptococcus group B (newborn treated
by extracorporeal oxygenation)
Streptococcus pneumoniae

Viruses

Herpesvirus

HIV

Influenza virus

Parainfluenza virus

Cytomegalovirus

Human herpesvirus-7 (after
lung transplantation)

Parasites
Plasmodium vivax
Fungi

Cryptococcus neoformans

Penicillium janthinellum

Pneumocystis carinii (after highly ac-
tive antiretroviral therapy in patients
with AIDS)

Data from Cordier JF. Organising pneumo-
nia. Thorax 2000;55:318-28; and Refs.
[6-14].




J.-F. Cordier / Clin Chest Med 25 (2004) 727-738 729

Box 2. Drugs identified as causes of
organizing pneumonia

5-Aminosalicylic acid (in patients treated
by this drug for ulcerative colitis or
Crohn’s disease, which may be asso-
ciated with organizing pneumonia)

Acebutolol

Acramin FWN

Amiodarone

Amphotericine

Bleomycin

Busulphan

Carbamazepine (in the course of lupus
syndrome induced by the drug)

Cephalosporin (cefradin)

Cocaine

Doxorubicin

Gold salts (in patients with rheumatoid
arthritis, which may be associated
with organizing pneumonia)

Hexamethonium

Interferon a

Interferon a + cytosine arabinoside

Interferon + ribavirin

Interferon B1a

L-Tryptophan

Mesalazine

Methotrexate

Minocycline

Nitrofurantoin

Nilutamide

Paraquat

Phenytoin

Sotalol

Sulfasalazine (in patients treated by this
drug for ulcerative colitis or Crohn’s
disease, which may be associated
with organizing pneumonia)

Tacrolimus

Ticlopidine (in a patient with
temporal arteritis)

Trastuzumab (herceptin)

Vinbarbital-aprobarbital

Data from Cordier JF. Organising pneumo-
nia. Thorax 2000;55:318 -28; and Refs.
[15-24].

Box 3. Organizing pneumonia of
undetermined cause in specific contexts

Connective tissue disorders

Polymyositis/dermatomyositis

Rheumatoid arthritis

Others: Sjogren’s syndrome, systemic
lupus erythematosus, scleroderma

Bone marrow graft and transplantation

Bone marrow graft
Lung transplantation
Liver transplantation

Hematologic malignancies

Myelodysplasia, leukemia, myeloprolif-
erative disorders

Miscellaneous

Lung cancer, sarcoidosis, ulcerative
colitis, Crohn’s disease, Sweet syn-
drome, polymyalgia rheumatica,
common variable immunodeficiency,
Wegener’'s granulomatosis, polyar-
teritis nodosa, thyroid disease, cys-
tic fibrosis, coronary artery bypass
graft surgery, spice processing

Data from Cordier JF. Organising pneumo-
nia. Thorax 2000;55:318-28; and Refs.
[29-53].

acquired susceptibility is necessary for organizing
pneumonia to occur.

Organizing pneumonia also may occur in the
specific context of well-characterized disorders, such
as the connective tissue disorders (dermatomyositis,
rheumatoid arthritis, Sjégren’s syndrome), ulcerative
colitis, or after lung transplantation or bone marrow
grafting (Box 3).

Clinical manifestations of cryptogenic organizing
pneumonia

The clinical manifestations of cryptogenic orga-
nizing pneumonia have been described in several
series [54—74]. COP affects men and women equally
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(although there is a female predominance in some
series), especially between 50 and 60 years, and it is
not related to smoking. (Nonsmokers or ex-smokers
represent the majority in most series.) COP occa-
sionally has been reported in childhood [75].

Symptoms generally develop subacutely with a
flu-like syndrome that lasts for a few weeks and is
accompanied by mild fever, anorexia, weight loss,
sweats, nonproductive cough, and mild dyspnea.
Chest pain, hemoptysis, and bronchorrhea are un-
common. The initial diagnosis usually is that of
an infectious pulmonary disease; however, antibiotics
are not efficient, even when drugs from different
classes are used successively. Diagnosis is obtained
only after several weeks (approximately 6—13). Oc-
casionally symptoms are more severe, and some
patients present with the characteristic features of
acute respiratory distress syndrome (ARDS), but this
is an uncommon eventuality (see later discussion).

Physical examination is nonspecific. Fine crackles
often are heard over affected pulmonary areas, but
there are no wheezes. In contrast with the other
idiopathic intestitial pneumonias, especially idio-
pathic pulmonary fibrosis, the crackles are not
diffuse. Finger clubbing is not present.

Imaging

Chest radiography and high-resolution CT (HRCT)
play major roles in raising a possible diagnosis of
COP. The imaging features further represent the
basis for defining the main characteristic types of
COP [54,56,59,65,68,76—83] as recently reviewed
in detail [84].

The typical imaging features of COP (classic
COP) [54.,84] comprise patchy alveolar opacities on
chest radiograph, usually bilateral, which may be
migratory (Fig. 2). They usually predominate in the
lower lung zones. On HRCT, their density varies
from ground glass to consolidation. Their size ranges
from a few centimeters to an entire lobe (Fig. 3).
They are generally peripheral, but they may predom-
inate less frequently in a peribronchovascular loca-
tion (bronchocentric pattern). Sometimes these
opacities take the shape of large nodules or masses
that often contain an air bronchogram [85]. The
clinical syndrome, together with such typical imaging
features, evokes the possible diagnosis of COP for
most chest physicians. In a review of HRCT scans
from a series of patients with idiopathic interstitial
pneumonia by two independent reviewers without
knowledge of clinical or histologic data, a correct
diagnosis of COP was made in 79% of cases [86].
This was the highest percentage of correct diagnoses
among the different idiopathic interstitial pneumonias
based on the finding of the characteristic features of
patchy subpleural or peribronchovascular airspace
consolidation often associated with areas of ground-
glass attenuation.

The second distinct clinical imaging presentation
of COP is that of solitary focal COP that presents as a
solitary nodule or mass (Fig. 4) and often is located in
the upper lobes. Some patients are asymptomatic, and
diagnosis and cure are obtained by surgical excision
of the lesion, which is suspected to correspond to
lung cancer. Some patients present with a clinical
syndrome of chronic nonresolving pneumonia with
persistent fever and inflammatory biologic manifes-
tations despite antibiotics, however. Such patients

Fig. 2. Chest radiograph in a patient with typical COP. (4) Patchy alveolar opacity of right lower lobe. (B) Six days later,
the distribution of the right lower lobe opacity changed, and a new contralateral basal opacity appeared.



J.-F. Cordier / Clin Chest Med 25 (2004) 727-738 731

Fig. 3. HRCT in typical COP. (4) Patchy bilateral opacities in the lower lobes. (B) Bilateral extensive consolidation with

air bronchogram in the lower lobes.

may have hemoptysis, and cavitation of the mass may
be present (especially on HRCT).

The third distinct clinical imaging presentation of
COP is that of infiltrative lung disease. On HRCT,
interstitial opacities are often associated with super-
imposed small alveolar opacities. Initially, there is no
honeycombing, although there are some reticular
subpleural opacities and eventually honeycombing
may develop over the long-term. This type of COP
deserves further analysis because it is associated with
more interstitial mononuclear inflammation and
probably overlaps with other interstitial lung dis-
ease, especially nonspecific interstitial pneumonia. In
the latter, focal organizing pneumonia is a common
finding, and it is likely that in the past (when COP
had only just been recognized as a clinical entity and
nonspecific interstitial pneumonia was not yet indi-

N

Fig. 4. HRCT in solitary focal COP shows a pseudo-
neoplastic mass.

vidualized), cases of nonspecific interstitial pneumo-
nia with some organizing pneumonia foci were
labeled as COP. An overlap between cellular non-
specific interstitial pneumonia and this type of COP
is likely, with a good response to corticosteroid
treatment and possible relapse on stopping it in
both conditions.

Other imaging features of COP have been
reported, including small nodular opacities, irregular
linear opacities, bronchial wall thickening and dila-
tation pneumatocele, and multiple cavitary lung
nodules. The micronodular pattern centered on the
bronchioles may correspond to bronchiolitis with
peribronchiolar organizing pneumonia [87]. Band-
like areas of consolidation in the subpleural area
(paralleling the chest wall) may be observed [88],
especially during healing on corticosteroid treatment.
(This finding is also present in some patients treated
for eosinophilic pneumonia.) A reverse halo sign
(central ground-glass opacity and surrounding air-
space consolidation of crescentic or ring shape)
may be found in some patients, usually in associa-
tion with other types of opacity [89-91]. Air leak
(eg, pneumothorax, pneumomediastinum) is occa-
sionally a feature of COP. These occurrences are only
occasional, however, and do not represent an es-
tablished clinicoradiologic category.

Laboratory findings and bronchoalveolar lavage

Laboratory findings are of little value in diagnos-
ing COP. They usually show an increased level of
blood leukocytes with an increase in the proportion
of neutrophils. The erythrocyte sedimentation rate
and C-reactive protein levels are increased. Occa-
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sionally, antinuclear antibodies and rheumatoid fac-
tor are present in the absence of patent connective
tissue disease (usually at a low titer). Gammaglu-
tamyltransferase and alkaline phosphatase are in-
creased, and their mean values are higher in
patients with multiple relapses than patients without
relapse [55].

Bronchoalveolar lavage differential cell count
demonstrates a “‘mixed pattern,” with a moderate
increase in lymphocytes (approximately 25%—45%)
with a decreased CD4/CDS8 ratio in most cases,
neutrophils (approximately 10%), and eosinophils
(approximately 5%, and less than 25%, which is
the lower limit usually accepted for a diagnosis of
eosinophilic pneumonia) [54-56,92—94]. Foamy
macrophages often are present, and some mast cells
and plasma cells may be found in some patients. In
patients who presented with clinicoradiologic mani-
festations compatible with typical COP, an arbitrary
set of bronchoalveolar lavage findings (lymphocyto-
sis of more than 25% with a CD4/CDS ratio <0.9,
combined with at least two of the following criteria :
foamy macrophages >20% or neutrophils >5% or
eosinophils >2% and <25%) had a positive predictive
value of 85% for COP [94].

Lung function tests

Lung function tests usually show a mild (or
moderate) restrictive pattern. Airflow obstruction is
not typically present, in contrast with pure bronchi-
olitis obliterans, although airflow obstruction may
occur in patients with underlying chronic obstructive
pulmonary disease. The carbon dioxide transfer factor
is reduced, but the carbon dioxide transfer coefficient
may be normal [54,57,59,65,72,73].

Hypoxemia is present and usually mild [55,56,
58]. More severe hypoxemia may occur in patients
with severe, rapidly progressive diffuse COP, an
underlying respiratory disease (eg, emphysema), or a
right-to-left shunt at the alveolar level. The latter,
which likely results from impaired gas exchange
in alveoli occupied by buds and further impaired by
hypoxic vasoconstriction, is recognized by the pres-
ence of an increased alveolar-arterial oxygen gradient
while breathing 100% oxygen and a negative contrast
echocardiography (no contrast visualized in the left
atrium after injection into a peripheral vein) [95,96].

Treatment of cryptogenic organizing pneumonia

Although improvement of typical COP occasion-
ally has been reported spontaneously or after treat-

ment with erythromycin, corticosteroids are the
current reference treatment of COP.

The clinical and imaging response to cortico-
steroids is rapid. Clinical manifestations abate within
48 hours, and chest radiographs show a complete
resolution of the pulmonary opacities within a few
weeks, without leaving significant functional or
imaging sequelae. Although the efficiency of cortico-
steroids has been recognized for almost 20 years, the
ideal dose and duration of treatment have not been
established, however, which underlines once again
the difficulty of therapeutic trials in rare, so-called
“orphan” lung diseases.

Epler [97] proposed starting with high doses
(1 mg/kg/day) of prednisone for 1 to 3 months, then
40 mg/day for 3 months, then 10 mg daily (or 20 mg
every other day) for 1 year.

King and Mortenson [72] proposed starting with
high doses (1-1.5 mg/kg/day for 4—8 weeks using
ideal body weight) and then tapering to 0.5 to 1 mg/
kg/day for 4 to 6 weeks. After 3 to 6 months of
corticosteroid therapy, if the patient’s condition re-
mains stable or improved, prednisone is gradually
tapered to zero.

Our current treatment protocol [S5] uses lower
doses and shorter duration of treatment. We start
with 0.75 mg/kg/day of prednisone for 4 weeks, then
0.5 mg/kg/day for 6 weeks, then 20 mg/day for
6 weeks, then 5 mg/day for 6 weeks.

Wells et al [98] from the Brompton Hospital,
London, instituted high doses of methylprednisolone
intravenously for 3 days (0.75-1 g), followed by
40 mg of prednisolone per day for 10 to 14 days, then
10 mg/day for the next 1 to 2 months, then 20 mg on
alternate days for 1 year or longer if there is evidence
of limited interstitial fibrosis on initial or sub-
sequent CT.

Although the response to corticosteroids is excel-
lent, a proportion of patients experience a relapse of
COP. Some patients experience several relapses. The
rate of relapses ranges from 13% [58] to 58% [55].

We studied the characteristics of relapses in
48 patients with biopsy-proven COP treated by cor-
ticosteroids with a mean follow-up of 35 + 31 months
after diagnosis [54]. The mean daily dose to treat the
initial episode was 50 mg + 17 mg at onset. One or
more relapses (mean 2.4 + 2.2) occurred in 58% of
patients (one in 31% and two or more in 27%, with
19% having multiple [>3] relapses). Sixty-eight
percent of patients still were receiving corticosteroids
when the first relapse occurred (mean daily dose,
12 mg + 7 mg), with 75% receiving 0 to 10 mg/day,
21% receiving 11 to 20 mg/day, and one patient (4%)
receiving more than 20 mg/day. These results suggest
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that relapse on more than 20 mg of prednisone per
day is rare and should lead to a reconsideration of
the diagnosis of COP (especially if not histologically
established). The treatment of relapses in our protocol
comprises 20 mg/day of prednisone (when relapse
occurs at doses below this dosage) for 12 weeks, then
the reduction of dosage follows the previously
mentioned protocol used for the first episode.

The predictors of multiple relapses occurrence in
our study were delayed treatment and mild cholestasis
(elevated gamma-glutamyltransferase and alkaline
phosphatase) [55]. The severity of hypoxemia at first
presentation has been reported to be a determinant of
subsequent relapse [50], but this was not confirmed in
our study. Relapses were not associated with increased
mortality or increased long-term functional morbidity.
Using the protocol defined previously, we observed a
significant reduction in cumulative steroid doses
without adversely affecting outcome and relapse rate.
Our current policy of treatment aims at obtaining a
well-equilibrated balance between efficient treatment
and adverse effects of corticosteroids by using low
doses and relatively short treatment duration. We
consider that a patient’s preference must be taken into
account when choosing between the risk of more
relapses and fewer side effects and vice versa.

Severe and progressive cryptogenic organizing
pneumonia

Rarely, patients with COP may present with
severe respiratory impairment or progress toward
respiratory failure that necessitates tracheal intubation
and mechanical ventilation. Some of them really have
COP, but a proportion probably is affected by an
overlapping condition.

Depending on the extent of organizing pneumonia
and its progression before corticosteroid treatment
is initiated, some patients fit initially with the clinical
diagnosis of ARDS. The pathologic pattern is or-
ganizing pneumonia, however, and not the diffuse
alveolar damage underlying ARDS or acute interstitial
pneumonia (the idiopathic form of ARDS) [99—-104].

In such cases, once corticosteroids are introduced,
the evolution is usually favorable. In a few reported
cases, the addition of immunosuppressors to cortico-
steroids resulted in improvement not obtained hith-
erto by corticosteroids alone [96,105,106]. Whether
improvement really resulted from immunosuppres-
sors or merely from prolonged corticosteroids is not
established, however.

Some patients with ARDS with an organizing
pneumonia histologic pattern die from rapidly pro-

gressive disease, but these often correspond to
patients with associated connective tissue disease or
exposure to drugs or birds [107,108]. In some of
these patients, death may result from progression to
fibrosis and honeycombing [107]. The presence of
background remodeling of the pulmonary paren-
chyma with interstitial fibrosis, which is associated
with dense eosinophilic hyalinization of the fibro-
myxoid plugs of airspace collagen, was reported as a
pathologic predictor of poor outcome [109]. Some
patients who fit the criteria for ARDS may have a
well-tolerated hypoxemia that results from a right-to-
left shunt at the alveolar level and does not neces-
sitate ventilation.

Conditions that overlap with COP may explain the
unfavorable course of some patients. The pathologic
proliferative (organizing) phase of the diffuse alveo-
lar damage that characterizes ARDS and acute
interstitial pneumonia may overlap with organizing
pneumonia because the organization of intraluminal
exudate dominates the histologic picture in this
proliferative stage [110], which may further progress
to the fibrotic phase and ensuing death. The CT
findings of organizing pneumonia are similar to those
of severe acute respiratory syndrome, which corre-
spond to diffuse alveolar damage [111]. Rapidly
progressive COP and acute interstitial pneumonia
may have overlapping clinical, radiologic, and
histologic features [112,113]. Studies are needed to
elucidate the overlap of rapidly progressive COP,
ARDS, and acute interstitial pneumonia, especially
prognostic factors of response to corticosteroids.

A clinical picture of acute lung injury with a
dominant histologic pattern of intra-alveolar fibrin
and organizing pneumonia has been reported [114].
Patients present with acute-onset symptoms of dysp-
nea, fever, cough, and hemoptysis. Although associ-
ations are found in some patients (eg, infection,
collagen vascular disease), others present with
idiopathic disease. Some patients have a subacute
illness and eventual recovery, whereas others have
a fulminant progression to death within 1 month de-
spite mechanical ventilation.

Histologically, the pattern of patchy intra-alveolar
fibrin and organizing pneumonia is distinct from
diffuse alveolar damage and organizing pneumonia.
The main distinguishing histologic feature of orga-
nizing pneumonia is organized fibrin balls in acute
fibrinous and organizing pneumonia, whereas fibro-
blastic buds are dominant in organizing pneumonia.
Previously, cases of COP with the presence of fibrin
within buds of granulation tissue were reported to
have a poor response to corticosteroids [115]. The
relationship between cases of fatal COP and acute
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fibrinous and organizing pneumonia remains to be
determined [114].

The severity of COP also may result in some cases
from its evolution toward fibrosis and honeycombing
(and sometimes usual interstitial pneumonia). Some
cases likely correspond to organizing pneumonia
superimposed on a usual interstitial pneumonia
pattern in patients with acute exacerbation or accel-
erated progression of idiopathic pulmonary fibrosis.

Diagnosis of cryptogenic organizing pneumonia in
clinical practice

The diagnosis of organizing pneumonia (clinical-
radiologic-imaging diagnosis) is definite in a patient
with a typical pathologic pattern on a pulmonary
biopsy of sufficient size to exclude another disorder,
of which organizing pneumonia is just an associated
component, together with compatible clinicoradiol-
ogic manifestations. The diagnosis is probable in
patients with findings of organizing pneumonia on
transbronchial biopsy and a typical clinicoradiologic
presentation without pathologic confirmation. The
diagnosis is possible in patients with typical clinicor-
adiologic presentation without biopsy confirmation.

In all cases, conditions that mimic COP (espe-
cially pulmonary lymphoma, bronchioloalveolar
carcinoma, chronic eosinophilic pneumonia, and
pulmonary thromboembolism) must be excluded by
appropriate investigations if necessary, including
especially bronchoalveolar lavage.

The etiologic diagnosis aims to rule out a cause of
organizing pneumonia (especially infection, drug- or
radiation-induced reaction, or an associated condi-
tion, such as connective tissue disease or systemic
inflammatory disease). When all etiologic investiga-
tions produce negative results, organizing pneumonia
may be called cryptogenic.

In any case—and especially when the diagnosis is
not definite—when treatment has been initiated,
a careful follow-up is necessary. If unusual clinico-
radiologic pulmonary manifestations or systemic
manifestations occur or if relapse occurs while on
more than 20 mg/day of prednisone, the diagnosis
must be reconsidered. In such eventuality, a video-
assisted lung biopsy is often necessary.
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