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CASE PRESENTATION
Outpatient Course

A 61-year-old man presented to his primary care 
physician with progressive dyspnea on exertion that 
was associated with persistent dry cough for 1 week. 
On review of systems, he denied fever and chills. The 
patient’s past medical history was significant for sarcoid-
osis diagnosed 20 years ago following lymph node bi-
opsy. At that time, he recovered without complications. 
The patient also experienced 2 episodes of pulmonary 
embolism 4 years ago; since then, he has been receiv-
ing anticoagulation therapy with warfarin. Extensive 
evaluation for thrombophilia did not reveal an underly-
ing etiology. The patient was a former smoker (1 pack 
of cigarettes daily for 10 yr) who quit smoking over  
30 years ago. Physical examination was remarkable only  
for crackles detected over the lower field of the left lung.  
A sputum sample was obtained and sent for cultures, 
which were reported as negative. A chest radiograph 
showed a left lower lobe infiltrate. The patient was given a 
2-week course of levofloxacin (500 mg/day) but showed 
no significant clinical improvement over the following  
4 weeks. Therefore, he was referred to a pulmonologist. 

At presentation to the pulmonologist, the patient’s 
clinical findings were unchanged. A contrast-enhanced 
computed tomography (CT) angiogram of the chest 
was negative for pulmonary embolism but revealed air-
space infiltrates in the lower lobe of the left lung (Fig-
ure 1). Laboratory evaluation for an underlying cause 
of the patient’s symptoms included bacterial and fungal 
sputum culture, sputum stain and culture for acid-fast 
bacilli, blood cultures, and serologic titers for atypical 
pneumonia. The investigations, which were ordered in 
coordination between the primary care physician and 
the pulmonologist, were unrevealing. The patient was 
treated with amoxicillin/clavulanate (1000 mg orally 
every 12 hr) without improvement over 10 days.

Bronchoscopy was performed by the pulmonolo-
gist after 2 weeks. Bronchoalveolar lavage showed mild 
neutrophilic and marked histiocytic exudates without 
atypia or malignant cells. A transbronchial lung biopsy 
(TBLB) showed mild chronic inflammation without 

granulomatous process, atypia, or malignant features. 
Culture of the biopsy samples and special stains (includ-
ing silver stains and acid-fast bacilli stain) showed no 
evidence of fungi, Pneumocystis jiroveci, or acid-fast bacil-
li. Antineutrophilic cytoplasmic antibodies and antinu-
clear antibodies were negative. The patient was sched-
uled to follow-up with the pulmonologist in 2 weeks  
at the pulmonary clinic.

Hospital Course

Before the patient’s scheduled follow-up visit with 
the pulmonologist, the patient presented to the hos-
pital with increasing dyspnea and a productive cough. 
He reported that he had produced copious amounts 
of white-yellowish sputum over the preceding 2 weeks. 
He still denied fever, chills, and weight loss as well as 
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Figure 1. A contrast-enhanced computed tomography angiogram 
of the chest showed consolidation in the left lower lobe.
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chest pain and hemoptysis. Physical examination re-
vealed bilateral lung crackles. A complete blood count 
was ordered, and the results were normal. Chest radio-
graph showed bilateral interstitial and alveolar opaci-
ties in the right upper lobe and left lower lobe of the 
lungs. High-resolution chest CT showed the old left 
lower lobe consolidation and new right upper lobe air-
space consolidations with a predominantly peripheral 
distribution. The patient was admitted, and open lung 
biopsy was performed. Biopsy showed distinctive co-
lumnar epithelial cells proliferating within the frame-
work of alveolar septa, forming a papillary appearance 
(Figure 2).

WHAT IS YOUR DIAGNOSIS?

(A) Bacterial pneumonia
(B) Blastomycosis
(C) Bronchioalveolar carcinoma, mucinous type
(D) Cryptogenic organizing pneumonia
(E) Pulmonary tuberculosis

ANSWER

The correct answer is (C), bronchioalveolar carci-
noma (BAC), mucinous type.

DISCUSSION

The results from the cultures, serologic tests, and 
biopsy were not consistent with the other potential 
diagnoses. Given that the patient had a greater than 
2-month history of nonresolving pneumonia that had 
progressed to bilateral consolidations in addition to 
idiopathic recurrent pulmonary embolism, suspicion 
for malignancy was high. The pathology was consis-

tent with BAC. Mucin stains and immunostains were 
performed on the biopsy specimen, which confirmed 
the diagnosis of mucinous type BAC. The patient had 
multiple bacterial sputum cultures that were negative, 
including cultures from the TBLB. He also had nega-
tive serology tests for atypical pneumonia and received 
multiple courses of antibiotics that covered typical and 
atypical pneumonia without improvement, making the 
diagnosis of bacterial pneumonia unlikely. Blastomyco-
sis can be diagnosed on histologic evaluation, which re-
veals large, single broad-based buds with thick walls; this 
finding was not seen in the case patient. Cryptogenic 
organizing pneumonia is an inflammatory process 
histologically characterized by polypoid endobronchial 
masses of myxoid fibroblastic tissue resembling granula-
tion tissue that fill the distal alveolar spaces.1 Biopsy re-
sults were not consistent with this diagnosis. Detection 
of acid-fast bacilli was negative on multiple occasions, 
making the diagnosis of tuberculosis unlikely. 

CLINICAL COURSE OF THE PATIENT

The patient’s clinical course significantly worsened 
over the 3 weeks following diagnosis. Bronchorrhea be-
came more remarkable, and the patient required con-
tinuous oxygen (4 L/min oxygen via nasal cannula). 
An oncologist was consulted and the treatment options 
and prognosis were discussed with the patient. The pa-
tient refused treatment and requested to be transferred 
to hospice care. The patient died within 4 weeks follow-
ing diagnosis with BAC.

BRONCHIOALVEOLAR CARCINOMA

BAC is a form of non–small cell lung cancer. His-
tologically, the World Health Organization (WHO) 
describes BAC as an adenocarcinoma growing along 
preexisting alveolar structure (lepidic growth) with no 
evidence of stromal, vascular, or pleural invasion.2 In 
contrast, an adenocarcinoma that has the lepidic growth 
with invasion to other structures is classified as “adeno-
carcinoma with prominent bronchioalveolar pattern or 
mixed subtype adenocarcinomas.”2 Unlike other types 
of lung cancer, the distribution of disease between men 
and women is nearly equivalent.3 Although a significant 
percentage of patients with BAC have no history of 
tobacco use (4 of 48 [8%] male patients and 11 of 39 
[28%] female patients in 1 study), smoking remains 
a risk factor for developing BAC, especially with pro-
longed smoking and starting smoking at an early age.4

Clinical Features

BAC is often referred to as a masquerader because 
its clinical features are similar to those of infectious  

Figure 2. Biopsy specimen showing distinctive columnar epi-
thelial cells proliferating within the framework of alveolar septa, 
forming a papillary appearance (black arrow), and mucin with in-
flammatory cells in the alveolar spaces (white arrow).
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pneumonia and other inflammatory lung diseases.5 Al-
though patients with BAC may often be asymptomatic at 
presentation, symptomatic patients usually complain of 
dyspnea and cough.6 Cough may be nonproductive or 
may be associated with large amounts of sputum,6,7 which 
is called bronchorrhea. Bronchorrhea is an uncom-
mon symptom and is defined as production of 100 mL 
or more of watery or thin sputum.8 BAC is divided into  
3 subtypes: mucinous, nonmucinous, and mixed.2 The 
most common subtype is nonmucinous BAC. The mu-
cinous variant represents 25% of all cases of BAC.2 Bron-
chorrhea usually occurs in the mucinous type of BAC 
but may also be present in the mixed type. In some cases, 
bronchorrhea may be a life-threatening complication 
due to compromise of respiratory function or electrolyte 
disturbances.9,10 Daily sputum production with volumes 
ranging from 500 to 900 mL has been reported.11 Bron-
chorrhea can lead to another rare and serious complica-
tion: replacement of the respiratory airspace with mucus, 
which may cause an intrapulmonary right-to-left shunt 
that leads to hypoxemia.9

BAC also mimics many diseases radiographically and 
may present as a solitary lesion, consolidations, diffuse 
interstitial infiltrates, or multiple lesions.12 The muci-
nous type of BAC is associated with lobar consolidation 
as well as multifocal disease.3 The solitary lesion is more 
likely to be a nonmucinous subtype of BAC.2 Kim et al13 
retrospectively reviewed the CT images of 47 patients 
with focal areas of parenchymal opacification at the 
lung periphery to determine which features were asso-
ciated with BAC mimicking pneumonia (n = 18) versus 
those associated with infectious pneumonia (n = 29). 
In this study, the presence of bubble-like low attenua-
tion areas within the lesion was associated with BAC, 
whereas thickening of the bronchial wall proximal to 
the lesion was associated with pneumonia.13 Another 
study that included 21 patients with pathologically 
proven BAC and 30 patients with infectious pneumonia 
suggested that the diagnosis is more likely to be BAC 
rather than pneumonia if CT images show stretching, 
squeezing, weeping, and widening of the branching 
angle of the air-filled bronchus within the airspace con-
solidation or bulging of the interlobar fissure.14 As BAC 
may show low or negative avidity on positron emission 
tomography,15 this test is not considered valuable.

Diagnosis

The differential diagnosis of the pneumonia-like form 
of BAC may include infectious pneumonia, eosinophilic 
pneumonitis, cryptogenic organizing pneumonia, and 
other types of inflammatory pneumonitis. The diagnosis 
of BAC can only be made on a pathologic and histologic 

basis. Histologically, the mucin-producing adenocarcino-
mas (eg, some types of gastrointestinal tract, pancreatic, 
and ovarian cancers) can mimic BAC.9 Therefore, im-
munohistochemical stains must be performed to con-
firm the diagnosis.9 

Physicians need to consider BAC in the differential 
diagnosis of nonresolving pneumonia. The clinical 
symptoms and signs of pneumonia should improve in 
a range of 3 days (fever) to 14 days (cough) if the ap-
propriate treatment is applied.16 Radiologic findings 
may resolve in 7 to 12 weeks, and follow-up with chest 
radiograph as an outpatient may be recommended for 
patients who smoke or who have a significant history of 
smoking or patients who are older than age 40 years.17 
The diagnosis of the underlying cause of nonresolving 
pneumonia may require extensive investigation. Nega-
tive TBLB should not reassure the physician. As men-
tioned earlier, BAC is a noninvasive adenocarcinoma.2 
The diagnosis of BAC is dependent on confirming lep-
idic growth without invasion to other structures, which 
requires examining the entire tumor after resection.18 
As a result, the diagnosis cannot be made or ruled out 
based on a small biopsy or cytology specimen.18 On 
TBLB, the pathology may reveal an adenocarcinoma 
with BAC-pattern lepidic growth, but this does not 
confirm the diagnosis. However, if BAC presents radio-
logically with a ground-glass appearance or as infiltrates 
and the biopsy demonstrates the BAC-growth pattern, 
the diagnosis of BAC may be conferred, as non-BAC 
adenocarcinoma does not present as ground glass.18

Treatment

With few treatment options available and with none 
of these options having been evaluated in any large 
clinical trials, bronchorrhea represents a challenge in 
the management of BAC. As inflammation may have 
a role in causing bronchorrhea, corticosteroids (to 
inhibit genes from encoding cyclooxygenase-2) and 
macrolide drugs such as erythromycin and clarithro-
mycin (to decrease glycoprotein secretion) have been 
used.11,19,20 Inhaled indomethacin can be helpful in 
refractory bronchorrhea.21 Indomethacin usually in-
hibits the cyclooxygenase pathway, which may decrease 
transepithelial chloride secretion associated with the 
pathogenesis of bronchorrhea.22 Successful treatment 
of bronchorrhea with epidermal growth factor recep-
tor (EGFR) tyrosine kinase inhibitor and octreotide 
has also been reported.23,24

An in-depth discussion of staging and treatment of 
BAC is beyond the scope of this review. In brief, treat-
ment options for BAC vary depending on disease stage 
and extent and may include surgical resection for the 
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localized form or radiation therapy with or without 
chemotherapy in unresectable cases.25 A recent report 
shows that BAC with mutation of the EGFR gene may 
respond to EGFR tyrosine kinase inhibitors.26 Many 
prognostic factors may adversely affect the survival 
of patients diagnosed with BAC, including advanced 
stage disease, diffuse malignant invasion, and mucin-
producing tumors.27

CONCLUSION

BAC represents a locally noninvasive subtype adeno-
carcinoma that has several different clinical presenta-
tions, including a pneumonia-like variant. This variant 
of BAC should be considered in the differential diag-
nosis of nonresolving pneumonia. Treatment of BAC is 
similar to other forms of lung cancer, which may involve 
surgery, chemotherapy, and radiation. EGFR tyrosine 
kinase inhibitors have a role in treating BAC, especially 
in cases of diffuse and nonresectable BAC.27 	 HP

Corresponding author: Walid Hadid, MD, University of Illinois at 
Chicago, Department of Medicine—MC719, Section of Pulmonary, 
Critical Care Medicine and Sleep Medicine, 840 South Wood Street, 
Room 920-N,Chicago, IL 0612; whadid70@yahoo.com.

Acknowledgment: The author would like to thank Dr. Vandana S. 
Nilakhe for her assistance in selecting the pathology slide for this case 
and Dr. Odile David for her assistance in preparing the pathology 
and histology discussion in this article.

REFERENCES
	 1.	 Epler GR, Colby TV, McLoud TC, et al. Bronchiolitis obliterans organizing 

pneumonia. N Engl J Med 1985;312:152–8.
	 2.	 Travis WD. Pathology and genetics of tumors of the lung, thymus and heart 

(World Health Organization Classification of Tumours). Lyon (France): IARC  
Press; 2004.

	 3.	 Barsky SH, Cameron R, Osann KE, et al. Rising incidence of bronchioloalveo-
lar lung carcinoma and its unique clinicopathologic features. Cancer 1994;73: 
1163–70.

	 4.	 Morabia A, Wynder EL. Relation of bronchioloalveolar carcinoma to to-
bacco. BMJ 1992;304:541–3.

	 5.	 Thompson WH. Bronchioloalveolar carcinoma masquerading as pneumo-
nia. Respir Care 2004;49:1349–53.

	 6.	 Dumont P, Gasser B, Rougé C, et al. Bronchoalveolar carcinoma: histopatho-
logic study of evolution in a series of 105 surgically treated patients. Chest 1998; 
113:391–5.

	 7.	 Viragh Z, Woods JR. Alveolar carcinoma of the lung. Med Thorac 1962; 

19:129–56.
	 8.	 Shimura S, Sasaki T, Sasaki H, Takishima T. Chemical properties of bronchor-

rhea sputum in bronchial asthma. Chest 1988;94:1211–5.
	 9.	 Jackman DM, Chirieac LR, Jänne PA. Bronchioloalveolar carcinoma: a review 

of the epidemiology, pathology, and treatment. Semin Respir Crit Care Med 
2005;26:342–52.

10.	 Hidaka N, Nagao K. Bronchioloalveolar carcinoma accompanied by severe 
bronchorrhea. Chest 1996;110:281–2.

11.	 Hiratsuka T, Mukae H, Ihibsohi H, et al. [Severe bronchorrhea accompany-
ing alveolar cell carcinoma: treatment with clarithromycin and inhaled bec- 
lomethasone.] [Article in Japanese.] Nihon Kokyuki Gakkai Zasshi 1998; 
36:482–7.

12.	 Stanic J, Zaric B, Andjelkovic A, et al. Clinical presentation, treatment options, 
and outcome in patients with bronchioloalveolar carcinoma. J Buon 2007;12: 
233–8.

13.	 Kim TH, Kim SJ, Ryu YH, et al. Differential CT features of infectious pneu-
monia versus bronchioloalveolar carcinoma (BAC) mimicking pneumonia. 
Eur Radiol 2006;16:1763–8.

14.	 Jung JI, Kim H, Park SH, et al. CT differentiation of pneumonic-type bronchi
oloalveolar cell carcinoma and infectious pneumonia. Br J Radiol 2001;74: 
490–4.

15.	 Travis WD, Garg K, Franklin WA, et al. Evolving concepts in the pathology 
and computed tomography images: correlation with the progression of bron-
chioloalveolar carcinoma. J Clin Oncol 2005;23:3279–87.

16.	 Mandell LA, Wunderink RG, Anzueto A, et al. Infectious Diseases Society of 
America/American Thoracic Society consensus guidelines on the manage-
ment of community-acquired pneumonia in adults. Clin Infect Dis 2007; 
44 Suppl 2:S27–72.

17.	 Bartlett JG, Dowell SF, Mandell LA, et al. Practice guidelines for the manage-
ment of community-acquired pneumonia in adults. Infectious Diseases Soci-
ety of America. Clin Infect Dis 2000;31:347–82.

18.	 Yousem SA, Beasley MB. Bronchioloalveolar carcinoma: a review of current 
concepts and evolving issues. Arch Pathol Lab Med 2007;131:1027–32.

19.	 Goswami SK, Kivity S, Marom Z. Erythromycin inhibits respiratory glycocon-
jugate secretion from human airways in vitro. Am Rev Respir Dis 1990;141: 
72–8.

20.	 Nakajima T, Terashima T, Nishida J, et al. Treatment of bronchorrhea by 
corticosteroids in a case of bronchioloalveolar carcinoma producing CA19-9. 
Intern Med 2002;41:225–8.

21.	 Homma S, Kawabata M, Kishi K, et al. Successful treatment or refractory 
bronchorrhea by inhaled indomethacin in two patients with bronchioloal-
veolar carcinoma. Chest 1999;115:1465–8.

22.	 Tamaoki J, Kohri K, Isono K, Nagai A. Inhaled indomethacin in bronchor-
rhea in bronchioloalveolar carcinoma: role of cyclooxygenase [letter]. Chest 
2000;117:1213–4.

23.	 Kitazaki T, Fukuda M, Soda H, Kohno S. Novel effects of gefitinib on mucin 
production in bronchioloalveolar carcinoma; two case reports. Lung Cancer 
2005;49:125–8.

24.	 Hudson E, Lester JF, Attanoos RL, et al. Successful treatment of bronchor-
rhea with octreotide in a patient with adenocarcinoma of the lung. J Pain 
Symptom Manage 2006;32:200–2.

25.	 National Comprehensive Cancer Network. NCCN clinical practice guidelines 
in oncology. Non–small cell lung cancer. V.1.2009. Available at www.nccn.
org/professionals/physician_gls/PDF/nscl.pdf. Accessed 10 Oct 2008.

26.	 Lynch TJ, Bell DW, Sordella R, et al. Activating mutations in the epidermal 
growth factor receptor underlying responsiveness of non–small-cell lung can-
cer to gefitinib. N Engl J Med 2004;350:2129–39.

27.	 Daly RC, Trastek VF, Pairolero PC, et al. Bronchoalveolar carcinoma: factors 
affecting survival. Ann Thorac Surg 1991;51:368–76.

Copyright 2009 by Turner White Communications Inc., Wayne, PA. All rights reserved.


