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Case Report
Chest pain with bloody sputum as the
main manifestation of cryptogenic organizing
pneumonia: a case report and review of the literature
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Abstract: Cryptogenic organizing pneumonia (COP) is a rare disease with non-specific clinical and imaging manifestations, making it quite easy to misdiagnose. Here a case of COP is reported that was initially suspected to be
malignancy because the main clinical findings were chest pain with a small amount of bloody sputum and multiple
lung nodules on computed tomography. The patient was treated with oral methylprednisolone, after which respiratory symptoms disappeared and chest computed tomography showed complete absorption. Follow-up more than
one year later showed no recurrence. This rare case highlights the need for careful assessment to avoid COP misdiagnosis.
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Introduction
Organizing pneumonia is a histopathological
response pattern to lung inflammation. It is
called secondary when it occurs in the presence of infection, drug use, allergy, radiation injury, malignancy, or connective tissue disease.
In rare cases, no likely cause can be identified.
In these cases, the disease is called cryptogenic organizing pneumonia (COP) [1, 2]. COP,
which is considered a type of idiopathic interstitial pneumonia [3], is associated with nonspecific clinical and imaging manifestations, laboratory examinations, and pulmonary function
results. It is quite common for COP to be misdiagnosed as other types of idiopathic interstitial
pneumonia or even as other diseases.
COP is diagnosed on the basis of clinical, radiographic and especially pathological findings, as
well as the exclusion of respiratory and other
diseases associated with secondary organizing
pneumonia [4]. Four imaging types of COP have
been described: ground grass opacity, nodule,

liner lesion or reticular lesion. Predominant symptoms in COP are malaise, cough, fever, and
dyspnea [5].
Here, a case of COP is reported that was initially
suspected to be malignancy because the main
clinical findings were chest pain with a small
amount of bloody sputum and multiple lung
nodules on imaging. This report of a rare case
of COP associated with chest pain and bloody
sputum highlights the need for careful diagnostic assessment in order to avoid easy misdiagnosis of COP.
Case report
A 74-years-old man was treated for three days
in the outpatient department of the People’s
Hospital of Deyang City (also known as the
Affiliated Hospital of Chengdu College of Medicine) in Deyang, China. He complained of a
five-day history of mild chest pain and a small
amount of bloody sputum. He had no complaints of chill, fever, hot flashes, night sweats,
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Figure 1. Initial chest computed tomography scans in the pulmonary window (upper row) and mediastinal window
(lower row) showed multiple and bilateral lung nodules, particularly in the subpleural area. Some nodules had short
burrs.

or dyspnea. He had a 12-year history of hypertension, for which he had been regularly taking oral anti-hypertension medication. He had
been a smoker but had quit more than 30 years
previously. He did not describe obvious exposure to harmful environmental agents that
could have instigated or exacerbated his symptoms. He also had a history of gastrohelcosis.
Chest x-ray in the outpatient department led to
an initial diagnosis of pneumonia, and he was
treated with oral antibiotics and hemostatic
agents. However, these treatments did not
obviously alleviate his symptoms.
Then the patient was admitted to the same
hospital for further analysis and treatment.
Physical examination revealed good general
condition with a body temperature of 36.6°C;
heart rate, 86 beats/minute; respiratory rate,
19/minute; blood pressure, 124/69 mmHg;
and oxygen saturation, 95% in ambient air. The
patient had unremarkable positive signs except
bilateral basal fine moist rale. Laboratory tests
showed a white blood cell count of 12.1 ×
109/L; lymphocyte percentage, 13%; neutrophil percentage, 71.8%; eosinophil percentage,
1.8%; hemoglobin concentration, 141 g/L; and
C-reactive protein level, 18.2 mg/L. The erythrocyte sedimentation rate was 48 mm/h, and
results were normal for hepatic and renal function indicators, routine coagulation tests, immunological tests and tumor marker levels.
Results were negative or within normal limits
for IgG, IgM, IgA as well as complement C3 and
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C4. The patient was positive for (1, 3)-β-Dglucan but negative for galactomannan. Electrocardiography findings were normal. Pulmonary function results were as follows: FEV1
was 87% of the predicted value, FEV1/FVC
ratio was 76% and DLCO was 69%. A small
number of cells with heterogeneous nuclei
were detected in bronchoalveolar lavage fluid
(BALF), which contained 2.7% neutrophils, 0%
eosinophilic granulocytes, 82.7% macrophages
and 14.6% lymphocytes. Negative results were
obtained for sputum culture, acid-fast staining,
and a PCR-based assay for Mycobacterium
tuberculosis DNA. Computed tomography (CT)
of the chest showed bilateral and multiple lung
nodules predominantly in the subpleural area,
with some nodules featuring short burrs (Figure
1). Positron emission tomography (PET)-CT led
to suspicion of malignancy.
The patient was started on piperacillin-sulbactam for possible pneumonia, but this did not
alleviate clinical manifestations in the following
days, nor did the lung nodules disappear.
Percutaneous lung biopsy was performed, and
pathology examination led to a diagnosis of
organizing pneumonia (Figure 2). The patient
was treated with oral methylprednisolone (32
mg) daily. Respiratory symptoms disappeared
two weeks later, so the dose of methylprednisolone was decreased to 24 mg, then it was
decreased again to 16 mg after another two
weeks. Chest CT at 3 months after the start of
methylprednisolone therapy showed complete
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Figure 2. Histopathology confirmed the diagnosis of cryptogenic organizing pneumonia. Polypoid plugs of loose
organizing connective tissue were observed within respiratory bronchioles, alveolar ducts and spaces. Tissue sections were stained with hematoxylin and eosin and viewed at magnifications of (A) × 100, (B) × 200 and (C) × 400.

Figure 3. Comparison of chest computed tomography scanning before methylprednisolone therapy (upper row) and
after three months of therapy (lower row). The treatment caused complete absorption of the multiple and bilateral
lung nodules.

absorption of the previous bilateral and multiple lung nodules (Figure 3). Altogether, methylprednisolone therapy lasted six months. The
patient showed no recurrence at follow-up more than one year later.
Discussion
Since 2002, the American Thoracic Society and
European Respiratory Society have classified
COP as an acute or subacute type of idiopathic
interstitial pneumonia [3]. Although COP pathogenesis is poorly understood, the initial event
appears to be damage to the alveolar epithelium. COP affects mainly alveoli, alveolar ducts,
and distal bronchioles, but lung interstitium
can also be involved [6]. COP is quite rare: me-
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an annual incidence of organizing pneumonia is
approximately 2 per 100,000, so COP incidence is expected to be substantially lower [7].
Based on COP cases in the literature, affected
individuals are usually 50-60 yr old, with no
apparent gender bias, and children are rarely
affected [8, 9]. COP does not show a strong correlation with smoking [10]. The disease follows
a sub-acute course, with symptoms developing
over 2 weeks to 6 months, and the predominant clinical symptoms are non-specific and
include persistent, non-productive cough and,
frequently, a flu-like illness with fever, malaise,
and a short history of progressive dyspnea. In
some patients, COP follows a fulminant course
with acute respiratory distress syndrome as the
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clinical manifestation. Such patients, if not
treated in time, can die of acute respiratory failure [11, 12]. Our patient presented COP with
chest pain and a small amount of bloody sputum as the primary and main symptom of COP.
This has rarely been reported. A rare case of
COP has been reported in which the main clinical symptom was sub-massive hemoptysis
[13]. Those authors concluded that COP should
be taken into consideration in the differential
diagnosis of severe hemoptysis.
COP is associated with nonspecific laboratory
findings. Leukocyte and neutrophilic granulocytes are normal or slightly elevated, erythrocyte sedimentation rate may be elevated, and
C-reactive protein may be elevated to different
extents [14]. Some patients may show an
obstructive ventilation defect, or they may even
show normal pulmonary function. BALF shows
elevated total number of leukocytes, with
simultaneous increases in lymphocytes, neutrophils, and eosinophils. Lymphocytes are significantly elevated. BALF also shows elevated
levels of cytokines mediated by the T-helper 1
response, including interleukin (IL)-18 and IL-12
[15].
COP shows variable manifestation by radiology
and is classified into four main types: ground
grass opacity, nodules, linear lesion, and reticular lesion. Lesions distribution was classified as
single or double lung fields, upper or lower lung
field and predominantly in the lung periphery
[16]. An unusual radiological manifestation of
COP is a line-shaped consolidation around the
ground glass opacity. A reversed halo (or atoll)
sign has been described in COP [17], but this
radiological sign can be seen in other diseases,
such as tuberculosis [18-20]. When CT showed
multiple solid lung nodules, the PET-CT was
performed because of suspected malignant
disease. Although PET-CT is not well established for diagnosing COP because it can lead
to false positive results, it can be used to guide
invasive examination when malignancy is suspected [21]. Since CT or PET-CT cannot distinguish COP from malignant or infectious disease
in most patients, the lesion must be examined
histopathologically in order to diagnose COP
[22]. Indeed, histopathology allowed us to correctly diagnose our patient following suspicion
of malignancy. Histopathology of organizing
pneumonia includes polypoid elongation of fibroblast and loose connective tissue in the
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alveolar cavity and distal bronchioles. In the
present case, the patient was initially suspected to be malignancy because the main clinical
findings were chest pain with a small amount of
bloody sputum and multiple lung solid nodules
on CT, and then PET-CT led to suspicion of
malignancy. Finally, percutaneous lung biopsy
was performed and pathology examination led
to a diagnosis of organizing pneumonia. COP is
a rare disease and has nonspecific clinical and
imaging manifestations and laboratory examinations, thus it is often misdiagnosed early.
Uniform guidelines for treating COP do not yet
exist. Glucocorticoids are the cornerstone therapy [4], but consensus is lacking on optimal
dosage and duration of treatment. Glucocorticoids are usually administered orally at
doses of 0.75-1.5 mg·kg-1·d-1. Typically, the dose
is halved every 2-4 weeks to 10 mg/d or 20
mg/qod and continued for at least 6-12 months
[8]. Clinical and radiological manifestations of
most COP patients improve rapidly with glucocorticoids therapy, without significant sequelae. Our patient responded well to the oral methylprednisolone. In contrast, 13-58% of COP patients relapse when glucocorticoid dose is
reduced or discontinued [23]. Patients may
also require prolonged treatment. In addition,
10-15% of COP patients do not respond to glucocorticoids. Such patients can be given macrolides (azithromycin, clarithromycin or erythromycin) or cytotoxic agents (azathioprine, cyclophosphamide or cyclosporine A). However, at
least one case has been described in which a
COP patient failed to respond to glucocorticoids as well as to subsequent clarithromycin
[24].
The rarity and non-specific manifestations of
COP mean that it is often misdiagnosed. Here
we report a patient with COP in which chest
pain with bloody sputum was the main manifestation and multiple lung nodules were the major
imaging finding. The patient was initially suspected of having malignancy, then histopathology allowed definitive diagnosis of COP. This
case report may help improve knowledge of
COP and reduce misdiagnosis.
Acknowledgements
This work was supported by the Sichuan Provincial Science and Technology Department
Project of China (2017SZ0068).

Int J Clin Exp Med 2019;12(3):2857-2862

Cryptogenic organizing pneumonia
Disclosure of conflict of interest
None.
Address correspondence to: Yinhe Feng, Department of Respiratory and Critical Care Medicine,
People’s Hospital of Deyang, Chengdu College of
Medicine, 173 Taishan North Road, Deyang, Sichuan
Province, People’s Republic of China. Tel: (+86)
838-2418281; Fax: (+86) 838-2220098; E-mail:
fengyinhe@sina.com

References
[1]
[2]

[3]

[4]
[5]

[6]

[7]

[8]
[9]

Petitpierre N, Beigelman C, Letovanec I and
Lazor R. Cryptogenic organizing pneumonia.
Rev Mal Respir 2016; 33: 703-717.
Onishi Y, Kawamura T, Nakahara Y, Kagami R,
Sasaki S, Takahashi S, Kominami R, Hirano K,
Hiraoka R and Hirata N. Factors associated
with the relapse of cryptogenic and secondary
organizing pneumonia. Respir Investig 2017;
55: 10-15.
Travis WD, Costabel U, Hansell DM, King TE Jr,
Lynch DA, Nicholson AG, Ryerson CJ, Ryu JH,
Selman M, Wells AU, Behr J, Bouros D, Brown
KK, Colby TV, Collard HR, Cordeiro CR, Cottin V,
Crestani B, Drent M, Dudden RF, Egan J,
Flaherty K, Hogaboam C, Inoue Y, Johkoh T,
Kim DS, Kitaichi M, Loyd J, Martinez FJ, Myers
J, Protzko S, Raghu G, Richeldi L, Sverzellati N,
Swigris J and Valeyre D; ATS/ERS Committee
on Idiopathic Interstitial Pneumonias. An official American thoracic society/European respiratory society statement: update of the international multidisciplinary classification of
the idiopathic interstitial pneumonias. Am J
Respir Crit Care Med 2013; 188: 733-748.
Drakopanagiotakis F, Polychronopoulos V and
Judson MA. Organizing pneumonia. Am J Med
Sci 2008; 335: 34-39.
Drakopanagiotakis F, Paschalaki K, Abu-Hijleh
M, Aswad B, Karagianidis N, Kastanakis E,
Braman SS and Polychronopoulos V. Cryptogenic and secondary organizing pneumonia:
clinical presentation, radiographic findings,
treatment response, and prognosis. Chest
2011; 139: 893-900.
Alnimer Y, Salah S, Abuqayas B and Alrabi K.
Azacitidine-induced cryptogenic organizing
pneumonia: a case report and review of the
literature. J Med Case Rep 2016; 20: 10-15.
Gudmundsson G, Sveinsson O, Isaksson HJ,
Jonsson S, Frodadottir H and Aspelund T. Epidemiology of organising pneumonia in Iceland.
Thorax 2006; 61: 805-808.
Wells AU. Cryptogenic organizing pneumonia.
Semin Respir Crit Care Med 2001; 22: 449460.
Vasu TS, Cavallazzi R, Hirani A, Sharma D, Weibel SB and Kane GC. Clinical and radiologic

2861

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]
[20]

[21]

distinctions between secondary bronchiolitis
obliterans organizing pneumonia and cryptogenic organizing pneumonia. Respir Care
2009; 54: 1028-1032.
Ye Q, Dai H, Sarria R, Guzman J and Costabel
U. Increased expression of tumor necrosis factor receptors in cryptogenic organizing pneumonia. Respir Med 2011; 105: 292-297.
Muwhmhi KN, Oguchi M, Gosho M, Kozuka T
and Sakurai H. Radiation-induced bronchiolitis
obliterans organizing pneumonia (BOOP) syndrome in breast cancer patients is associated
with age. Radiat Oncol 2015; 10: 103.
Lee JW, Lee KS, Lee HY, Chung MP, Yi CA, Kim
TS and Chung MJ. Cryptogenic organizing
pneumonia: serial high-resolution CT findings
in 22 patients. Am J Roentgenol 2010; 195:
916-922.
Chatzivasiloglou F, Katsenos S, Psathakis K
and Tsintiris K. Haemoptysis as a primary manifestation of cryptogenic organizing pneumonia (COP). Pneumologia 2015; 64: 37-40.
Gaetano R, Maria P, Luca L, Angela B, Salvatore C and Tullio V. Diagnostic clues of organizing pneumonia: a case presentation. Quant
Imaging Med Surg 2017; 7: 144-148.
Cai M, Bonella F, He X, Sixt SU, Sarria R,
Guzman J and Costabel U. CCL18 in serum,
BAL fluid and alveolar macrophage culture supernatant in interstitial lung diseases. Respir
Med 2013; 107: 1444-1452.
Rojas CM, Borella E, Palma L, Ragozzino S, De
Ramón E, Gomez-Huelgas R, Punzi L and Doria
A. Bronchiolitis obliterans organizing pneumonia in patients with autoimmune rheumatic
diseases. Immunol Res 2015; 61: 97-103.
Kim SJ, Lee KS, Ryu YH, Yoon YC, Choe KO,
Kim TS and Sung KJ. Reversed halo sign on
high-resolution CT of cryptogenic organizing
pneumonia: diagnostic implications. AJR Am J
Roentgenol 2003; 180: 1251-4.
Marchiori E, Zanetti G, Irion KL, Nobre LF,
Hochhegger B, Mançano AD and Escuissato
DL. Reversed halo sign in active pulmonary tuberculosis: criteria for differentiation from
cryptogenic organizing pneumonia. AJR Am J
Roentgenol 2011; 197: 1324-1327.
Marchiori E, Zanetti G, Hochhegger B and Irion
KL. Sarcoidosis and the reversed halo sign.
Radiographics 2011; 31: 892-893.
Erdoğan Y, Özyürek BA, Özmen Ö, Yılmaz
Demirci N, Duyar SŞ, Dadalı Y, Demirağ F and
Karakaya J. The evaluation of FDG PET/CT
scan findings in patients with organizing pneumonia mimicking lung cancer. Mol Imaging
Radionucl Ther 2015; 24: 60-65.
Tateishi U, Hasegawa T, Seki K, Terauchi T,
Moriyama N and Arai Y. Disease activity and
18F-FDG uptake in organising pneumonia:
semi-quantitative evaluation using computed

Int J Clin Exp Med 2019;12(3):2857-2862

Cryptogenic organizing pneumonia
tomography and positron emission tomography. Eur J Nucl Med Mol Imaging 2006; 33:
906-12.
[22] Maldonado F, Daniels CE, Hoffman EA, Yi ES
and Ryu JH. Focal organizing pneumonia on
surgical lung biopsy: causes, clinicoradiologic
features, and outcomes. Chest 2007; 132:
1579-1583.
[23] Ding QL, Lv D, Wang BJ, Zhang QL, Yu YM, Sun
SF, Chen ZB, Ma HY and Deng ZC. Macrolide
therapy in cryptogenic organizing pneumonia:
a case report and literature review. Exp Ther
Med 2015; 9: 829-834.

2862

[24] Oh JH, Oh DJ, Koo SM, Kim YK, Kim KU, Kim
HJ, Kim DW and Uh ST. Different responses to
clarithromycin in patients with cryptogenic organizing pneumonia. Tuberc Respir Dis 2015;
78: 401-407.

Int J Clin Exp Med 2019;12(3):2857-2862

