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Abstract: Objective: IPF with CNPA is rare, and its clinical manifestations and radiologic features lack specificity 
compared with other types of pulmonary aspergillosis. This study aims to assess the clinical features of idiopathic 
pulmonary fibrosis (IPF) with chronic necrotizing pulmonary aspergillosis (CNPA). Methods: One case of IPF with 
CNPA is reported and literature review is performed. Results: The patient had a history of intermittent hemoptysis 
without history of smoking and alcohol. CT scan of the chest showed bilateral ILD and nodules in the upper lobes of 
bilateral lungs and middle lobe of the right lung of the patient. CT-guided pulmonary puncture biopsy using micros-
copy revealed mold hyphae. Based on combined medical history and radiologic findings, the patient was diagnosed 
with CNPA. Conclusion: A discriminating pathological feature favors the discovery of aspergillus hyphae in pulmo-
nary tissues, which provides assistance for the early anti-fungal therapy. 
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Introduction

Idiopathic pulmonary fibrosis (IPF) represents a 
chronic, progressive fibrotic interstitial lung dis-
ease that is usually confined to the lung with 
unclear etiology. Its histologic and/or high-reso-
lution computed tomography (HRCT) feature of 
the chest facilitates the diagnosis of usual 
interstitial pneumonia (UIP) [1, 2]. The inci-
dence of IPF has been rising in recent years 
and the annual morbidity and incidence of IPF 
are 14-28 per 100 thousand people and 6.8-
8.8 per 100 thousand people, respectively in 
the US [3]. IPF is usually implicates a poor prog-
nosis with an average survival of only 2-5 years 
[3]. Several case reports on ILD with aspergil-
losis have been published recently [4, 5], but 
IPF complicated with chronic necrotizing pulmo-
nary aspergillosis (CNPA) is relatively rare. In 
this study, we reported a case of IPF with CNPA 
who was treated in our hospital and literature 
review was also performed. 

Clinical information 

The patient was a male, and aged 64, who was 
hospitalized due to relapse and aggravation of 

symptoms for 2 months on June 25th, 2017 
after 17 years of recurrent cough and expecto-
ration. The patient was diagnosed as pulmo-
nary fibrosis 17 years ago based on the CT scan 
of chest due to dry cough and only received 
anti-infection treatment when the symptoms 
were aggravated (medication unknown) rather 
than standard treatment. He received CT scan 
of the chest in our hospital in August 2015, 
which revealed bilateral ILD (Figure 1). The 
diagnosis of IPF was confirmed afterwards at 
Nanjing Drum Tower Hospital (Figure 4). 
However, the patient was not treated with stan-
dard therapy. CT scan of the chest on June 
2017 due to aggravated dry cough revealed: 1. 
Multiple nodules in bilateral lungs, which fur-
ther grew compared with the results in August 
2015; 2. Bilateral UIP; 3. Bilateral pleural thick-
ening and adhesion (Figure 2). The patient had 
history of intermittent hemoptysis without his-
tory of smoking and alcohol. Physical examina-
tion: T, 36.8°C; P, 96 beats/min; R, 19 breaths/
min; BP, 130/66 mmHg. Velcro crackles were 
heard in bilateral lungs. No other abnormalities 
were found in the heart and abdomen. The pre-
liminary diagnoses of IPF and multiple pulmo-
nary nodules of unknown origin were then 
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made. The patient received further examina-
tions after admission. The results of routine 
blood test, C-reactive protein, procalcitonin, 
blood coagulation, troponin, CK-MB, complete 
set of immune tests and immunoglobulin test 
were basically normal. Erythrocyte sedimenta-
tion rate (ESR) was 38 mm/h, and 1-3-β-D-
glucan was 113.6 pg/ml. Acid-fast bacilli spear 
was normal, and sputum culture and sputum 
fungal culture were negative. The patient re- 
ceived CT-guided pulmonary puncture biopsy 
on June 28th, 2017. Pathological examination 
using microscopy revealed mold hyphae (Fig- 
ure 3). Combining the medical history and 
radiological findings, the patient was diagnos- 
ed with CNPA. The patient received intraven- 
ous administration of 0.2 g voriconazole twice 
daily for one week starting from July 1st, 2017. 
He was prescribed with itraconazole tablet  
(0.2 g) after discharge. However, the patient 
showed poor compliance and withdrew medi- 
cation. Unfortunately, this patient is currently 
lost to follow-up. 

Discussion 

Pulmonary aspergillosis is a common opportu-
nistic infection. Depending on the types of lung 
changes, it can be divided into aspergilloma, 
allergic bronchopulmonary aspergillosis (AB- 
PA), CNPA, and invasive pulmonary aspergillo-
sis (IPA) [6, 7]. Pulmonary aspergillosis mainly 
affects patients with malignancies, receiving 
organ and bone marrow transplantation, gluco-
corticoid therapy, immunosuppressive therapy, 
wide-spectrum antibiotics therapy, or having 
chronic respiratory diseases [8]. CNPA is a rare 
type among these. Binder et al [7] first pro-
posed the concept of CNPA in 1982. CNPA is 
mainly observed in patients with structural le- 
sions of lungs, such as COPD, bronchiectasis, 
and pulmonary cystic fibrosis. However, the cli- 
nical manifestations of CNPA, such as cough, 
expectoration, and hemoptysis, lack specificity, 

Figure 1. Chest CT scan (2015.8.21). CT indicated 
grid and honeycomb shadows, which were prominent 
in the inferior lung lobe. 

Figure 2. A, B. Chest CT (2017.6.26) analysis. CT 
indicated no obvious changes of the grid and hon-
eycomb shadows of bilateral lungs. There were en-
larged high-density nodular shadows of the bilateral 
superior lungs and new solid shadows in the left infe-
rior lung compared with the previous findings. 



IPF with CNPA

2655 Int J Clin Exp Pathol 2019;12(7):2653-2656

and the course of disease can last for several 
weeks, months or even years. In our case, the 
patient had dry cough with occasional hemop-
tysis. Chest CT scan is indispensable for the 
diagnosis of CNPA, and the common findings 
include unilateral or bilateral shadows of sub-
stantial lesions or nodules, with or without cavi-
ties. The reported case indicated shadows of 
substantial lesions upon radiologic examina-
tion along with an air crescent sign. However, 
this patient did not receive standard treatment 
and the disease progressed slowly over time. 
Since the symptoms of CNPA are not specific, it 
is necessary to distinguish it from other types 
of infections, such as lung cancer and tubercu-
losis [9]. In clinical practice, respiratory tract 
samples, such as sputum and bronchoalveolar 
lavage fluid are directly used for microscopy or 
culture to detect potential aspergillus infection 
[10]. However, it is still difficult to exclude colo-

nization or pollution. Serum precipitin test for 
detection of aspergillus antibody (IgG) is the 
most effective method to differentiate between 
infection and colonization in the diagnosis of 
CPA [11]. Serum galactomannan (GM) test is 
also used for the detection of aspergillosis, 
though there is a lack of specificity it has limit-
ed indicative values [12]. At present, a con-
firmed diagnosis of CNPA still relies on pathol-
ogy. Unfortunately, a non-invasive test was not 
performed for CNPA in our hospital, and the 
samples were collected by pulmonary puncture 
biopsy. The pathologic examination revealed a 
large amount of mold hyphae, which prompted 
the diagnosis. CNPA patients usually require 
long-term anti-fungal treatment, such as vori-
conazole, Amphotericin B, and itraconazole, 
and a few patients have the chance for surgical 
resection [13]. Given its chronic nature, the 
2006 European Guidelines recommend that 
the treatment for CNPA patients should last for 
at least 4-6 months [14] and they should be fur-
ther evaluated in terms of drug tolerance and 
economic capacity. In this report, the patient 
had poor compliance and economic support, 
and did not receive standard therapy after dis-
charge, which may be a major reason for radio-
logic progression. 

Glucocorticoids and immunosuppressants are 
the main medications for ILD [15], though they 
may increase the risk of aspergillosis. In our 
case, the patient had no history of long-term 
use of glucocorticoids or immunosuppressants. 
There was no history of smoking and environ-
mental exposure, and his immune system func-
tioned normally. All these findings are extremely 
rare in reported IPF with aspergillosis. This 
patient presented UIP upon chest CT scan. 
After literature review, it was considered that 
the extensive honeycomb-like changes in the 
lungs caused structural damage to the lungs. 
Thus this UIP patient lacked the essential resis-
tance to aspergillus, and aspergillus was much 
likely to colonize the lungs. The colonizing bac-
teria may serve as pathogenic bacteria when 
the host immunity is impaired. According to the 
published reports, UIP that is diagnosed upon 
radiologic examination accounts for 80.4% of 
all patients with ILD plus IPA [4]. Moreover, a 
Japanese study has shown that UIP patients 
are inclined to have aspergillosis [5], indicating, 
from another perspective, the potential role of 
structural lesions of the lungs in the develop-
ment or pathogenesis of aspergillosis. 

Figure 3. Histology of the lung biopsy (2017.6.28) 
(H&E stain, ×200).

Figure 4. Histologic image of idiopathic pulmonary 
fibrosis (H&E stain, ×100).
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Taken together, the clinical manifestations and 
radiologic findings of CNPA are unable to ensure 
diagnostic specificity, which is a major reason 
for the misdiagnosis of CNPA. The diagnosis of 
CNPA is usually confirmed based on pathology, 
and the patients usually require long-term anti-
fungal treatment after diagnosis. The low inci-
dences of IPF and CNPA, along with the diffi-
culty of diagnosis of CNPA, suggest  physicians 
be aware of this rare disease. 

Disclosure of conflict of interest

None.

Address correspondence to: Zhiwei Lu, Department 
of Respiratory Medicine, Yi Ji Shan Hospital of Wan- 
nan Medical College, 2 Zeshan West Road, Wuhu 
241001, Anhui, China. Tel: +86-553-5738279; Fax: 
+86-553-5738279; E-mail: zhiweilu1216@163.com

References

[1] Raghu G, Collard HR, Egan JJ, Martinez FJ, 
Behr J, Brown KK, Colby TV, Cordier JF, Flaherty 
KR, Lasky JA, Lynch DA, Ryu JH, Swigris JJ, 
Wells AU, Ancochea J, Bouros D, Carvalho C, 
Costabel U, Ebina M, Hansell DM, Johkoh T, 
Kim DS, King TE Jr, Kondoh Y, Myers J, Müller 
NL, Nicholson AG, Richeldi L, Selman M, Dud-
den RF, Griss BS, Protzko SL, Schünemann HJ; 
ATS/ERS/JRS/ALAT Committee on Idiopathic 
Pulmonary Fibrosis. An official ATS/ERS/JRS/
ALAT statement: idiopathic pulmonary fibrosis: 
evidence-based guidelines for diagnosis and 
management. Am J Respir Crit Care Med 2011; 
183: 788-824. 

[2] Raghu G, Rochwerg B, Zhang Y, Garcia CA, 
Azuma A, Behr J, Brozek JL, Collard HR, Cun-
ningham W, Homma S, Johkoh T, Martinez FJ, 
Myers J, Protzko SL, Richeldi L, Rind D, Selman 
M, Theodore A, Wells AU, Hoogsteden H, 
Schünemann HJ; American Thoracic Society; 
European Respiratory society; Japanese Respi-
ratory Society; Latin American Thoracic Asso-
ciation. An official ATS/ERS/JRS/ALAT clinical 
practice guideline: treatment of idiopathic pul-
monary fibrosis. An update of the 2011 clinical 
practice guideline. Am J Respir Crit Care Med 
2015; 192: e3-19.

[3] Nalysnyk L, Cid-Ruzafa J, Rotella P and Esser 
D. Incidence and prevalence of idiopathic pul-
monary fibrosis: review of the literature. Eur 
Respir Rev 2012; 21: 355-361.

[4] Tamura A, Suzuki J, Fukami T, Matsui H, Ak-
agawa S, Ohta K, Hebisawa A and Takahashi F. 
Chronic pulmonary aspergillosis as a sequel to 
lobectomy for lung cancer. Interact Cardiovasc 
Thorac Surg 2015; 21: 650-656.

[5] Kurosaki F, Bando M, Nakayama M, Mato N, 
Nakaya T, Yamasawa H, Yoshimoto T, Fukushi-
ma N and Sugiyama Y. Clinical features of pul-
monary aspergillosis associated with intersti-
tial pneumonia. Intern Med 2014; 53: 
1299-1306.

[6] Soubani AO and Chandrasekar PH. The clinical 
spectrum of pulmonary aspergillosis. Chest 
2002; 121: 1988-1999.

[7] Binder RE, Faling LJ, Pugatch RD, Mahasaen C 
and Snider GL. Chronic neerotizing pulmonary 
aspergillosis: a discrete clinical entity. Medi-
cine (Baltimore) 1982; 61: 109-124.

[8] Cadena J, Thompson GR 3rd and Patterson TF. 
Invasive aspergillosis: current strategies for di-
agnosis and management. Infect Dis Clin 
North Am 2016; 30: 125-142.

[9] Park S, Park S, Choi H, Park JY, Lim HS, Park 
MJ and Kim SY. Invasive pulmonary aspergillo-
sis in a patient with metastatic non-small cell 
lung cancer after treatment with gefitinib. Ko-
rean J Intern Med 2018; 33: 211-213.

[10] Lease ED and Alexander BD. Fungal diagnos-
tics in pneumonia. Semin Respir Crit Care Med 
2011; 32: 663-672.

[11] Uffredi ML, Mangiapan G, Cadranel J and Kac 
G. Significance of aspergillus fumigatus isola-
tion from respiratory specimens of nongranu-
locytopenic patients. Eur J Clin Microbiol Infect 
Dis 2003; 22: 457-462.

[12] Hites M, GoicoecheaTurcott EW and Taccone 
FS. The role of galactomannan testing to diag-
nose invasive pulmonary aspergillosis in criti-
cally ill patients. Ann Transl Med 2016; 4: 353.

[13] Maturu VN and Agarwal R. Itraconazole in 
chronic pulmonary aspergillosis: in whom, for 
how long, and at what dose? Lung India 2015; 
32: 309-312.

[14] Denning DW, Cadranel J, Beigelman-Aubry C, 
Ader F, Chakrabarti A, Blot S, Ullmann AJ, Di-
mopoulos G, Lange C; European Society for 
Clinical Microbiology and Infectious Diseases 
and European Respiratory Society. Chronic pul-
monary aspergillosis: rationale and clinical 
guidelines for diagnosis and management. Eur 
Respir J 2016; 47: 45-68.

[15] Meyer KC. Immunosuppressive agents and in-
terstitial lung disease: what are the risks? Ex-
pert Rev Respir Med 2014; 8: 263-266. 

mailto:zhiweilu1216@163.com

