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ABSTRACT: In order to determine the diagnostic value of bronchoalveolar lavage
(BAL) and transbronchial lung biopsy (TBLB) in cryptogenic organizing pneu-
monia (COP) a prospective study was carried out.

Thirty seven consecutive patients (20 males and 17 females) with clinicoradio-
logical features of COP were enrolled in the study. The statistical analyses were
completed in 35 cases. Twenty eight patients were diagnosed to have COP, all of
them with a confirmatory biopsy. In seven cases, a different diagnosis was made.
BAL cytological and phenotypical criteria considered for the diagnosis of COP
were: a lymphocytosis of more than 25% (with a CD4/CD8 ratio less than 0.9);
combined with at least two of the following data (foamy macrophages of >20%,
and/or neutrophils of >5%, and/or eosinophils of >2% and <25%). TBLB speci-
mens were classified as positive for COP if they showed: buds of granulation tis-
sue within the centrilobular air spaces; infiltration of alveolar walls with chronic
inflammatory cells; and preservation of alveolar architecture.

BAL was performed in 34 patients; 17 cases were consistent with the final diag-
nosis of COP (sensitivity 63%), and four cases were correctly classified as nega-
tive (specificity 57%). BAL had a positive predictive value (PPV) of 85% and a
negative predictive value (NPV) of 29%. TBLB was performed in 32 patients; it
correctly identified COP in 16 cases (sensitivity 64%), and six cases were correctly
classified as negative (specificity 86%). TBLB had a PPV of 94% and a NPV of
40%. The accuracy of the examinations, that is the probability of correctly diag-
nosing both diseased and nondiseased patients by BAL or TBLB, was 62 and 69%,
respectively.

Our findings suggest that the combination of cytological bronchoalveolar lavage
and histological transbronchial lung biopsy data obtained during a fibreoptic pro-
cedure appears to be an effective method for the initial investigation in crypto-
genic organizing patients pneumonia presenting with patchy radiographic shadows.
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Cryptogenic organizing pneumonia (COP) or bron-
chiolitis obliterans-organizing pneumonia (BOOP) is a
distinct clinicopathological entity of unknown cause,
which usually responds significantly to corticosteroids
[1–6]. The clinical features of COP are characterized by
persistent, nonproductive cough and frequently, a flu-
like illness with fever, malaise, a short history of pro-
gressive dyspnoea, associated, in most cases, with patchy
peripheral infiltrates on a chest radiogram or a com-
puterized tomographic (CT) scan [7, 8]. Histologically,
it is defined by the presence of buds of granulation tis-
sue (Masson bodies) in alveoli and alveolar ducts, the
infiltration of alveolar walls with chronic inflammatory
cells and the preservation of alveolar architecture.
Histopathological features of COP are nonspecific and
may be seen in a number of pulmonary repair reactions
[9]. Therefore, it is essential to maintain stringent clin-
ical criteria in order to exclude all other diseases that
can imitate COP clinically and morphologically. We

undertook the present study to evaluate the diagnostic
results of bronchoalveolar lavage (BAL) and transbron-
chial lung biopsy (TBLB) in COP. In this context, we
carried out a prospective study of the usefulness of BAL
and TBLB in patients with suspected COP.

Materials and methods

Patient population

Criteria for admission to the study were: 1) a sub-
acute history of cough and/or progressive dyspnoea with
or without malaise, weight loss, fever or a pattern of
flu-like illness; 2) crackles upon physical examination;
3) abnormal gas exchange; 4) bilateral patchy infiltrates
on chest radiographs; 5) negative microbiological analy-
ses on BAL fluid; and 6) serological assays negative for
Mycoplasma pneumoniae, Chlamydia trachomatis and



Chlamydia pneumoniae, Legionella pneumophila, Coxiella
burnetii, adenovirus, respiratory syncyitial virus, cyto-
megalovirus, herpes simplex, influenzae and parainflu-
enzae viruses.

A prospective analysis was made of 37 consecutive
patients (20 males and 17 females), admitted to our dep-
artment with clinical and radiological features sugges-
tive of COP according to the above-mentioned criteria.
The average age was 60 yrs (range 20–79 yrs). None
of the patients were in need of mechanical ventilation.
At the time of diagnosis, none of the patients in the
study were being treated with corticosteroids. All patients
underwent fibreoptic bronchoscopy.

Bronchoscopic technique

After informed consent on the part of the patients, a
flexible fibreoptic bronchoscopy was performed with an
Olympus BF-B3 bronchoscope, following the application
of topical lidocaine. BAL was performed in 36 patients
(one patient with an ischaemic cardiomyopathy did not
undergo BAL in order to avoid pulmonary oedema) by the
instillation of 150 mL of 0.9% saline in 6×25 aliquots,
either into the segment involved when the lesion was loc-
alized or into middle lobe when shadowing was diffuse.

Bronchoalveolar lavage and transbronchial lung biop-
sy procedures

The fluid recovered was filtered through surgical gauze
and the volume was measured. The first aliquot of BAL
fluid was used for microbiological studies. All subse-
quent aliquots were pooled together for processing. The
total counts were determined by haemocytomer. Cell
differentials were numbered from cytospin preparations
stained with Diff-Quick by counting at least 400 cells.
Eight cytospin slides fixed in alcohol and stained with
the Papanicolaou method were screened for neoplastic
cells. The lymphocyte subpopulations were determined
by using a flow cytometer after staining with monoclo-
nal antibodies as described previously [10]. The BAL
findings were arbitrarily classified as positive for COP
if they showed a lymphocytosis of more than 25% (with
a CD4/CD8 ratio <0.9) combined with at least two of
the following criteria: foamy macrophages >20%, and/or
neutrophils of >5% and/or eosinophils >2% and <25%.
BAL data were considered evaluable only when the fluid
recovered was more than 40%.

All patients underwent TBLB, with the exception of
three patients who agreed to undergo only BAL. TBLB
and BAL were carried out during the same broncho-
scopic examination. Biopsy specimens were processed
as described previously [11]. At least five, and usually
six, specimens were obtained. They were stored in a 10%
buffered formalin solution and embedded in paraffin.
Five slides were prepared from serial sections of each
block and were stained with haematoxylin and eosin,
Ziehl-Neelsen, periodic-acid-Schiff, Giemsa, Gomori's
methenamine silver, and van Gieson's elastic fibres. The
TBLB specimens were classified as being positive for
COP if they showed buds of granulation tissue (Masson
bodies) within the small airways and alveoli, the infil-
tration of alveolar walls with chronic inflammatory cells,
and the preservation of alveolar architecture [12].

All BAL data and biopsy slides were evaluated inde-
pendently, without any knowledge of clinical and lab-
oratory data.

Diagnostic criteria

Of the 37 patients, two were excluded as the BAL
recovery was less than 40% and they refused to be sub-
mitted to a lung biopsy. In one patient BAL was not
performed in order to avoid cardiopulmonary compli-
cations, and he was submitted only to TBLB.

In the present study 28 patients were diagnosed as
having COP on the basis of: 1) bioptic proof of intra-
alveolar organizing or fibrotic buds (documented by
TBLB in 16 cases, by open lung biopsy in 11 cases and
by transthoracic lung biopsy in one case); and 2) a fav-
ourable clinical course after corticosteroid treatment.

In seven cases, a different diagnosis was made: two
bronchoalveolar carcinomas (morphologically documen-
ted by TBLB in both cases and by BAL in one case);
two cases of chronic eosinophilic pneumonia (documen-
ted by TBLB and BAL); one case of metastatic adeno-
carcinoma of the kidney (documented by transthoracic
biopsy); one case of large cell anaplastic lymphoma in
the lung (documented by open lung biopsy) and, final-
ly, one case of tuberculosis diagnosed by transthoracic
biopsy (table 1).

Statistical analysis

The sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV) and accuracy
of each of the two diagnostic tests (BAL and TBLB)
were calculated. A statistical analysis of the results,
when appropriate, was performed using the Chi-squared
test with Yates correction for continuity and Fisher's
exact test. A p value less than 0.05 was considered sig-
nificant.

Results

BAL fluid analysis was carried out in 34 patients (table
2). Seventeen cases were considered consistent with the
final diagnosis of COP (sensitivity 63%). Four cases were
correctly classified as negative (specificity 57%). The
PPV of BAL was 85%, and the NPV 29% (table 3).

TBLB was performed in 32 patients (table 2). It cor-
rectly identified COP in 16 cases (sensitivity 64%), and
six cases were correctly classified as negative (specifi-
city 86%). TBLB had a PPV of 94%, and a NPV of 40%.
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Table 1.  –  Diagnosis of the 35 patients

Disease n

COP 28
Chronic eosinophilic pneumonia 2
Metastatic kidney adenocarcinoma 1
Primary large cell anaplastic lymphoma 1
Tuberculosis 1
Bronchoalveolar carcinoma 2

Total 35

COP: cryptogenic organizing pneumonia.



The accuracy, that is the probability of correctly diag-
nosing both diseased and nondiseased patients, of BAL
and TBLB was 62 and 69%, respectively (table 3). In
the group of patients affected by COP, both procedures
combined were used in 24 patients, and were diagnostic
in 21 patients (sensitivity 88%). There were three false
positive cases after BAL examination. One patient had
metastatic kidney adenocarcinoma. The other two pati-
ents had, respectively, bronchioloalveolar carcinoma
and anaplastic large cell lymphoma primary of the lung.
TBLB gave only one false-positive result in a patient
with adenocarcinoma of the kidney (table 2).

The diagnostic yield of TBLB proved to be similar to
that of BAL (sensitivity 64 versus 63%). The combina-
tion of the two procedures (BAL and TBLB) produced

a greater percentage of correct positive diagnoses (sensi-
tivity 88%) than BAL or TBLB alone (p<0.05). In fact,
TBLB made it possible to confirm the diagnosis in seven
cases in which BAL was considered nondiagnostic (six
cases) or was not performed (one case). BAL profile
was consistent with the clinical diagnosis of COP in six
patients in which TBLB specimens were not trustwor-
thy and in two cases in which TBLB was not performed.

Discussion

The diagnosis of COP is based on the combination of
characteristic clinical and roentgenological features, with
nonspecific histological findings (intra-alveolar orga-
nizing or fibrotic buds, chronic interstitial alveolitis, and
preservation of the alveolar architecture). An open lung
biopsy is considered to be the best way to obtain a rep-
resentative lung specimen. However, transbronchial bi-
opsy has been reported to be sufficient as far as the
confirmation is concerned [8, 12, 13]. Recently, BAL
has been thought to have a characteristic cytological and
phenotypical profile in this disease [6, 14].

The purpose of this prospective study was to assess
the value of BAL and TBLB in the diagnosis of COP.
A well-defined group of patients with a presumed diag-
nosis of COP based on clinical and roentgenological
features took part in the study. They were all examined
consecutively in our department. None of them were
being treated with corticosteroids at the time of the study,
and none were in need of mechanical ventilation. All
of the patients showed patchy alveolar infiltrates on
chest radiographic image and none of them presented
any signs of underlying disorder or known causes asso-
ciated with COP.

In this study, 28 of the 35 patients evaluated were
affected by COP (80%). All of them showed a dramatic
response to corticosteroid therapy. In this group of
patients, BAL was performed in 27 cases and was pos-
itive in agreement with our arbitrary criteria in 17 (63%).
Thus, the sensitivity of BAL was 63%, and the speci-
ficity was 57%. In fact, there were three false-positive
diagnoses of COP from cytological studies of BAL fluid.
In one patient, the histological study on TBLB speci-
mens demonstrated a bronchioloalveolar carcinoma. The
second patient had a diagnosis of lymphoma in the sam-
ples obtained during a video-assisted thoracoscopy. In
the third patient, both procedures, BAL and TBLB, gave
false-positive results for COP. In this patient, on total
body CT scan a kidney lesion was seen, suggesting a
different diagnosis. Therefore, a transthoracic lung biop-
sy was performed and it identified a metastatic adeno-
carcinoma of the kidney. 

In this study, the sensitivity of TBLB (64%) was found
to be similar to BAL, and the specificity better (86 vs
57%), although not at a statistically significant level.
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Table 2.  –  Results of the diagnostic procedures used
in 35 patients with clinical and radiologic features sug-
gestive of COP

Pt BAL TBLB Final
No. cytology diagnosis

1 - + COP
2 - - COP
3 + - COP
4 + + COP
5 + - COP
6 + NP COP
7 + - COP
8 + + COP
9 + NP COP

10 - + COP
11 - NP COP
12 + + COP
13 + - COP
14 + + COP
15 + + COP
16 - - COP
17 + - COP
18 + - COP
19 - + COP
20 - + COP
21 + + COP
22 + + COP
23 + + COP
24 - + COP
25 + + COP
26 - - COP
27 - + COP
28 NP + COP
29 + - Bronchoalveolar carcinoma
30 - - Bronchoalveolar carcinoma
31 + + Metastatic kidney adenocarcinoma
32 + - Primary large cell lymphoma
33 - - Chronic eosinophilic pneumonia
34 - - Chronic eosinophilic pneumonia
35 - - Tuberculosis

COP: cryptogenic organizing pneumonia; BAL: bronchoalve-
olar lavage; TBLB: transbronchial lung biopsy; NP: not per-
formed; +: positive for COP; -: negative for COP.

Table 3.  –  Statistical analysis of the performance of two diagnostic tests in the evaluation of COP

Diagnostic Pts True True False False Specificity Sensitivity PPV NPV Accuracy
test n +ve -ve +ve -ve

BAL 34 17 4 3 10 0.57 0.63 0.85 0.29 0.62
TBLB 32 16 6 1 9 0.86 0.64 0.94 0.40 0.69

PPV: positive predictive value; NPV: negative predictive value; +ve: positive; -ve: negative; BAL: bronchoalveolar lavage; TBLB:
transbronchial lung biopsy; COP: cryptogenic organizing pneumonia.



The BAL pattern in COP patients has been reported
to be characteristic. Most authors agree that there is a
striking increase of lymphocytes [6, 14, 15]. A neu-
trophilic increase in BAL fluid has been reported only
in a subset of patients with a rapidly progressive form
of COP [16]. COSTABEL and co-workers [14], first men-
tioned that the BAL profile in COP patients is charac-
terized by several features: conspicuous cell differentials
with an increase in all cell types, most markedly in lym-
phocytes and more moderately in neutrophils, eosino-
phils and mast cells; the presence of foamy macrophages
and, occasionally, of plasma cells; and a decreased CD4
CD8 ratio. They suggested this pattern might be of value
to distinguish between COP and other interstitial lung
disease (extrinsic allergic alveolitis, chronic eosinophilic
pneumonia, interstitial pulmonary fibrosis). The value of
a method of pattern analysis in order to render a clini-
cally meaningful diagnosis is well-known by patho-
logists and mostly by dermatopathologists [17]. In the
present study, we chose arbitrary cut-off levels for the
BAL percentages of cells (coupled with a CD4/CD8 ratio
<0.9) to consider the test as positive for COP, based on
the references mentioned [6, 14, 15] and our experience.

TBLB has been sown to be an extremely safe and
effective method for obtaining lung tissue. The presence
of Masson bodies within alveoli and bronchioles, with
preservation of the underlying architecture, is the essen-
tial histological feature which is necessary for a diag-
nosis of COP (if the clinical findings are appropriate)
[12]. In this series, we had one patient with proven
metastatic tumour in the lung that presented intra-alve-
olar organizing or fibrotic buds as the only morpho-
logical lesion on TBLB samples. Intra-alveolar fibrosis
is a well-known nonspecific morphological pattern. It
is characteristic of COP but may be seen in a number
of lung disorders: organizing infections; organizing dif-
fuse alveolar damage; allergic and/or drug reactions;
collagen-vascular disease; organizing toxic exposure;
eosinophilic pneumonia; histiocytosis X; Wegener's syn-
drome; and around other lesions, including abscesses
and tumours [9, 18]. Transbronchial lung biopsy spec-
imens are tiny and unselected [11]. However, a mor-
phological diagnosis of organizing pneumonia can be
established by TBLB. The adequacy of the biopsy (num-
ber of specimens and number of centrilobular airway
structures) is important in order to avoid misdiagnosis
[12]. DINA and SHEPPARD [12] reported that a histologic-
al diagnosis of COP on TBLB specimens was sufficient
to confirm the clinical hypothesis in 7 out of 11 cases
(64%), which is in agreement with the present study.

In conclusion, our findings suggest that the combi-
nation of cytological (bronchoalveolar lavage) and his-
tological (transbronchial lung biopsy) procedures appear
to be an effective method for initial investigation in
cryptogenic organizing pneumonia patients presenting
with patchy radiographic shadows. This diagnostic app-
roach has also been accepted in other morphologically
nonspecific interstitial lung diseases (sarcoidosis, hyper-
sensitivity pneumonitis) [11, 19]. Our prospective study
did not include a high resolution computed tomographic
scan. It may be that bronchoscopic procedures targeted
by computed tomographic scan could improve the diag-
nostic value of bronchoalveolar lavage and transbronchial
lung biopsy [7, 8].
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