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Bronchiolitis Obliterans Organizing Pneumonia 
Mimicking Community-Acquired Pneumonia 
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Background: Bronchiolitis obliterans organizing pneumonia is a rare disease that mimics infectious pneu­
monia. Most patients respond well to corticosteroid therapy. 

Methods: We report a single case and findings from an English language literature search of MEDLINE 
using key words "bronchiolitis obliterans organizing pneumonia." 

Results and Conclusions: Bronchiolitis obliterans organizing pneumonia should be considered when a 
patient with pneumonia does not respond to antibiotics and has multiple patchy infiltrates and characteris­
tic bronchoalveolar lavage patterns. A tissue sample is required for definitive diagnosis. Infection by a 
multiresistant organism can occur with multiple antibiotic therapy and concomitant use of corticosteroids, 
particularly when no initial infecting organism is identified. (J Am Board Fam Pract 1998;11:41-5.) 

Bronchiolitis obliterans organizing pneumonia is a 
rare clinical entity that family physicians should 
consider when a patient does not respond to usual 
treatment of infectious pneumonia. Clinical symp­
toms and signs of bronchiolitis obliterans organiz­
ing pneumonia mimic infectious pneumonia, but 
therapy for this condition is corticosteroids, not 
antibiotics. Bronchoalveolar lavage or open-lung 
biopsy might be required for definitive diagnosis. 
Most patients respond well to treatment, but a sub­
set of patients, less than 10 percent of all patients, 
will die of this illness. We describe a case of osten­
sibly progressive disease that could have been com­
plicated by superinfection. We want physicians to 
be wary of the combination of prolonged antibiotic 
use and high-dose corticosteroids. 

Methods 
We report a single case of bronchiolitis obliterans 
organizing pneumonia and findings from an Eng­
lish language literature search of MEDLINE us­
ing key words "bronchiolitis obliterans organizing 

. " pneumoma. 

Illustrative Case 
A 55-year-old man complained to his family 
physician of a 3-week history of exhaustion, dysp-
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nea, fever and chills, and 15- to 20-pound weight 
loss. He was a long-term heavy smoker (40 to 80 
pack years) and a frequent traveler. Recent travel 
was limited to metropolitan areas in the United 
States. His chest radiograph showed emphysema­
tous changes and a possible early right lower lobe 
infiltrate. Clarithromycin was prescribed (500 mg 
twice a day for 10 days), but he had no clinical re­
sponse and sought care again 1 week later. During 
this time he developed a small amount of hemop­
tysis. He was given an injection of ceftriaxone and 
prescribed cephalexin. A truncal rash appeared af­
ter cephalosporin administration, and he again re­
turned. His antibiotic was changed to ofloxacin 
(400 mg twice a day). After only 1 day of ofloxacin 
therapy, he returned to his physician's office. A re­
peated chest radiograph showed a patchy alveolar 
right lower lobe infiltrate and small left lower lobe 
infiltrate. He was admitted to the hospital for fur­
ther evaluation and treatment. 

'When admitted to the hospital, the patient 
weighed 145 pounds, his temperature was 97.6°F, 
pulse 72 beats per minute, respirations 18/min, 
and blood pressure 132176 mmHg. He was 
cachectic and had decreased breath sounds and 
dullness at the right lung base. He also had pedal 
edema (2+) and pretibial edema (1+) bilaterally. 
Oxygen saturation on room air was 60 percent. 
His arterial blood gas readings on 6 L of oxygen 
per minute by nasal cannula were pH 7.41, p02 61 
mmHg, pCOz 78 mmHg, oxygen saturation 93 
percent, and bicarbonate 38.2 mEqIL. 
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On day 3 he developed rales on chest ausculta­
tion, which persisted throughout his hospitaliza­
tion. Extensive laboratory studies showed pancy­
topenia, hypoalbuminemia, and hypocalcemia. He 
was given intravenous clindamycin (600 mg three 
times a day) and gentamicin (320 mg/d), but his 
fever persisted. Clarithromycin (500 mg twice a 
day) was added on day 3. His peripheral edema re­
solved, and subjectively he improved slightly after 
supplemental oxygen. Sputum and blood cultures 
were repeated many times and were negative. 
Findings from an echocardiogram to rule out 
right heart failure and endocarditis and a vascular 
Doppler study of the lower extremities to exclude 
deep venous thrombosis were noncontributory. 

A Westergren erythrocyte sedimentation rate 
was 117 mmlh and an alpha I-antitrypsin level was 
435 mg/dL (roughly two times the upper limit of 
normal). Rheumatoid factor and antinuclear anti­
body titers were negative; a Mycoplasma immuno­
globulin G (IgG) level was positive at 0.35 mg/dL. 
Bilateral infiltrates seen on chest radiographs per­
sisted without improvement and developed an in­
terstitial pattern. 

A noninfectious cause was suspected. The dif­
ferential diagnoses included bronchiolitis obliter­
ans organizing pneumonia, vasculitis, and lym­
phoma. The result of a bone marrow biopsy to 
evaluate the pancytopenia and to assess for an in­
filtrative process was non diagnostic dysplasia. 

At an open-lung biopsy there was boggy ede­
matous parenchyma with bullous and panacinar 
emphysema. Special stains and cultures were neg­
ative for all organisms except methicillin-resistant 
Staphylococcus aureus (MRSA) in the broth. A Le­
gionella titer (whether IgG or IgM was unknown) 
was less than 1:128 with a total antibody level of 
5.4 mg/dL. Histologic sections showed a nonin­
fectious organizing pneumonia with vasculitis lim­
ited to the affected area. 

Postoperatively, the patient was given high­
dose intravenous methylprednisolone, but he had 
no clinical response. An antinuclear cytoplasmic 
antibody level was negative. The patient's clinical 
course deteriorated; he had persistent oxygen 
desaturation with exertion and progressive weak­
ness, and he did not eat. Tube feedings were initi­
ated. Impending respiratory failure led to intuba­
tion and mechanical ventilation. A Swan-Ganz 
catheter was placed. The patient developed multi­
ple organ-system failure with rapid rises in renal 
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and hepatic indices. He had completed 7 days of 
clindamycin therapy, 14 days of gentamicin ther­
apy, and 14 days of clarithromycin therapy, and he 
was off antibiotics for 2 days when a urine culture 
came back positive for MRSA. The patient was 
then given vancomycin (1 g every 12 hours), 
ciprofloxacin (400 mg every 12 hours), and clin­
damycin (600 mg every 8 hours). The patient died 
2 days later, and an autopsy was denied by the 
family. Two blood cultures became positive for 
MRSA postmortem. 

Bronchiolitis Obliterans Organizing 
Pneumonia 
Bronchiolitis obliterans organizing pneumonia is 
a syndrome with distinct clinical, radiographic, 
functional, and histologic features. It is also re- -
ferred to as a cryptogenic organizing pneumonia 
when the cause is considered idiopathic. Fre­
quently it is after antibiotic therapy fails to have an 
effect on what is believed to be infectious pneu­
monitis that the diagnosis is considered. 

Epidemiology 
No sex predilection exists for bronchiolitis oblit­
erans organizing pneumonia. 1-10 This disease is 
found in adults whose average age falls within the 
sixth decade oflife. l-ll Two to four cases are esti­
mated to occur each year at large medical cen­
ters. ll ,12 One report of a projected cumulative 
prevalence was 12 per 100,000 admissions at a ma­
jor teaching medical center. lO 

Cause and Etiologic Associations 
Although two thirds of cases are considered idio­
pathic, bronchiolitis obliterans organizing pneu­
monia has been associated with connective tissue 
disorders, organ transplants, toxic fume inhalation, 
and drug toxicity.1-29 Infections with viruses, in.:. 
cluding the human immunodeficiency virus (HIV), 
and atypical organisms have also been reported 
precursors.2,4,6,9,lO,l9,21,27,29 

Clinical Findings 
More than 70 percent of patients report cough, 
dyspnea, and weight loss.1,3,5-7,9,1O,12,30,31 Most pa-

tients have a prodromal flu-like illness with fever 
and chills. Duration of symptoms can range from 
weeks to months},3,5-10,12,30,31 Approximately 70 
to 80 percent of patients have rales on ausculta­
tion.1,3,5,6,8,9,12,30 
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There is no diagnostic laboratory test. The 
erythrocyte sedimentation rate is frequently ele­
vated, often exceeding 100 mmlh.3,7,9,31 Sputum 
and blood cultures are generally negative. Radi­
ographically, 70 to 100 percent of patients have 
patchy alveolar infiltrates in one or more lobes. 
Ten to 20 percent have interstitial infiltrates, and 
less than 10 percent have a mixed-pattern of pul­
monary infiltrates. 1,3,5-1Z A propensity for a pe­
ripherallocation of the infiltrates appears on com­
puted tomographic scanning,6,11 and these patchy 
infiltrates can be migratoryJ,8,1O,12 

Pulmonary function testing shows a restrictive 
pattern with decreased diffusion capacity and hy­
poxemia.1,3,5-lO,lZ,30,31 Smokers can also have an 
obstructive component.4,5 \Vith bronchoalveolar 
lavage a mixed and colorful cellularity is usually 
noted, as are increases in neutrophils, eosinophils, 
and particularly lymphocytes.3,s,7,s A consistent 
finding on bronchoalveolar lavage is a decreased 
CD4-CD8 ratio.6-8 

Histology 
Diagnostic findings of bronchiolitis obliterans or­
ganizing pneumonia include plugs of granulation 
tissue within the lumens of distal bronchioles, ex­
tending into alveolar ducts and alveoli.1-3,5-lO,12,30-32 
There can be an interstitial mononuclear cell 
infiltrate,2,12 and alveolar accumulation of macro­
phage foam cells is common. Generally, the pa­
renchymal architecture is preserved without 
honeycombing,1-3,5-1O,12,30-32 although honey-
combing can appear incidentally with end-stage 
disease.9,12,32 There is the opinion, however, that 
honeycombing suggests the diagnosis is not bron­
chiolitis obliterans organizing pneumonia.32 

Treatment 
High-dose corticosteroid therapy usually results in 
dramatic improvement, often with complete reso­
lution of clinical and radiologic findings. 1,4-8, 10,30 
Patients improve clinically within days to weeks. 
Pulmonary function testing and radiologic find-
. II I" h' th 6 10 B mgs usua y norma Ize WIt m mon S.' ron-
choalveolar lavage cell findings appear to change 
slowly, requiring months to years to revert to nor­
ma1.6 Prednisone or prednisolone prescribed in 
dosages of 1 to 1.5 mglkg/d for 1 to 3 months is a 
standard practice.1,4-7 Intravenous methylpred­
nisolone may be given as initial therapy for 3 to 5 
days at 1 to 3 gld in divided doses.5,9 Early taper-

ing of treatment frequently results in relapse. 
Some cases have required treatment for longer 
than 1 year.1,4,lO 

In progressive, refractory cases, cytotoxic 
agents, such as cyclophosphamide and azathio­
prine, have been tried without success.5,9 Two 
cases of resolution have been reported after treat­
ment with erythromycin in one case and ery­
thromycin and tetracycline in the other; however, 
the author of the report considered these resolu­
tions to be spontaneous, as no infectious agent was 
identified in either case. 1 

Outcome 
Generally, 60 to 70 percent of patients have com­
plete resolution after corticosteroid treatment. l-12 

Twenty to 30 percent improve with some residual 
deficits either on pulmonary function testing or in 
radiographic findings. to An estimated less than 10 
percent of patients succumb to progressive dis­
ease.1.S,7,8,lO In a 1995 review of 296 cases world­
wide, 10 Alasaly et al report 65 percent, 27 percent, 
and 8 percent, respectively, for the above out­
comes. 

Discussion 
The clinicopathologic syndrome now referred to 
as bronchiolitis obliterans organizing pneumonia 
might have been described as early as 1901.1 In 
1985 Eplerl was the first to categorize the clinical 
and histologic findings into a single entity. Al­
though the general theme is constant, variations 
have led to some difficulty in interpreting what 
should actually be considered bronchiolitis oblit­
erans organizing pneumonia, particularly with re­
gard to whether the histologic findings are associ­
ated with any kind of exposure or infection. The 
term cryptogenic organizing pneumonia is preferred 
by some authors but should be applied only if the 
disease is considered to be idiopathic. lO,30,31,H-35 

Authors disagree about whether bronchiolitis 
obliterans organizing pneumonia belongs in the 
spectrum of interstitial diseases.9,32 Recent evi­
dence indicates that interstitial scarring and hon­
eycombing can occur with atypical, progressive 
disease.9 Differential diagnoses include usual inter­
stitial pneumonitis, chronic eosinophilic pneumo­
nia, infectious pneumonitis, local organizing pneu­
monia, diffuse alveolar damage, hypersensitivity 
pneumonitis, Wegener's granulomatosis, and lym­
phoproliferative disorders. The diagnostic differ-
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Table 1. Prognostic Features of Bronchiolitis 
Obliterans Organizing Pneumonia. 

Feature Good Prognosis Bad Prognosis 

History Mild dyspnea Severe dyspnea 
Idiopathic Associated 

connective tissue 
disorder 
?Smoking 

Radiology Patchy infiltrates Bilateral interstitial 
Multiple lobes infiltrates 

Bronchoalveolar Mixed cellularity Lack oflympho-
lavage cytosis 

ences between these entities have been outlined 
elsewhere.2,5,6,8,31,32,34,36 

\Vhen we reviewed the reported cases, we 
found that a relatively consistent pattern of history 
and radiologic and bronchoalveolar lavage cell 
findings indicates prognosis. If dyspnea is mild 
and the cause is considered idiopathic, the prog­
nosis is good, with the p;ltient experiencing either 
spontaneous resolution or prompt response to 
corticosteroid treatment. Severe dyspnea and a 
more prolonged or rapidly progressive course are 
associated with a poor prognosis. Concomitant 
connective tissue disorder is also associated with a 
poor prognosis. Patchy infiltrates in multiple 
lobes seen on chest radiographs or CT scans are 
associated with good prognosis, whereas bilateral 
interstitial infiltrates are associated with poor 
prognosis. Findings of mixed cellularity on bron­
choalveolar lavage are associated with good prog­
nosis, whereas a lack of lymphocytosis on bron­
choalveolar lavage portends a poor prognosis 
(fable 1 ).1,3,5,9,12 

The patient described here had a clinical 
course similar to that of a group of patients who 
had rapidly progressive disease reported by Cohen 
et aI.9 Our patient's underlying emphysema and 
generally weakened state might have contributed 
to his poor response. The prolonged use of mul­
tiple antibiotics (outpatient and inpatient) could 
have contributed to the development of a multi­
resistant organism that was able to disseminate in 
the presence of high-dose corticosteroids. The 
MRSA in our patient might have been the multi­
resistant organism that first appeared in the broth 
and then caused overwhelming sepsis. 

Conclusion 
Bronchiolitis obliterans organizing pneumonia is 
a rare syndrome characterized by cough, dyspnea, 
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weight loss, fever, and rales. Most patients re­
spond well to corticosteroid therapy. A subset of 
patients with severe dyspnea, prolonged course, 
and bilateral interstitial infiltrates seen on chest 
radiograph tend to have poor prognosis. Lack of 
lymphocytosis on bronchoalveolar lavage is also 
an important finding in predicting poor response 
to therapy. Bronchiolitis obliterans organizing 
pneumonia should be considered when a pre­
sumptive diagnosis of community-acquired pneu­
monia does not respond to appropriate treatment. 

If a patient has multiple patchy infiltrates, 
characteristic bronchoalveolar lavage patterns, 
and no response to antibiotics, it would be appro­
priate to consider proceeding to corticosteroid 
therapy without open-lung biopsy. A tissue sam­
ple is required for definitive diagnosis, however. 
The clinician must be wary of infection by a 
multiresistant organism as a consequence of mul­
tiple antibiotic therapy with concomitant use of 
corticosteroids, particularly when no initial infect­
ing organism is identified. 
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