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A B S T R A C T   

Pleuroparenchymal fibroelastosis (PPFE) is a rare form of interstitial pneumonitis. Although most 
cases of PPFE are idiopathic, some cases of PPFE occur secondary to stem cell transplantation. We 
report a 41-year-old woman developed pneumonia after autologous peripheral blood system cell 
transplantation (PBSCT). Eleven years after PBSCT, she presented with dyspnea. A computed 
tomographic scan showed pleuroparenchymal thickening and predominantly in the upper lobes. 
She was diagnosed with PPFE secondary to PBSCT. She was started nintedanib and administered 
oxygen therapy. Most cases of PPFE secondary to stem cell transplantation have been reported. 
However, we experienced the case of PPFE post-autologous PBSCT.   

1. Background 

The number of patients receiving hematopoietic stem cell transplantation (HSCT) is increasing. Therefore, the number of patients 
with pulmonary complications after HSCT has increased. The majority of these cases are associated with bronchiolitis obliterans [1]. 
Pleuroparenchymal fibroelastosis (PPFE) has also been reported as a pulmonary complication after HSCT, occurring in approximately 
0.3% of these patients [2]. The characteristics of this disease have not been well described, which may lead to a misdiagnosis. PPFE is a 
rare interstitial pneumonia and is a fibrosis of the upper lobes. PPFE is recognized as a novel clinicopathologic entity [3] and is 
included in the updated classification of idiopathic interstitial pneumonia [4]. We report a patient with PPFE secondary to autologous 
peripheral blood system cell transplantation (PBSCT). She developed chronic respiratory failure with pleural and subpleural elastic 
fibrosis predominantly in the upper bilateral lobes. 

2. Case presentation 

A 41-year-old Japanese woman was admitted to Kyushu University Hospital with dyspnea for several months. She was diagnosed 
with diffuse large B-cell lymphoma 11 years previously and then received chemotherapy followed by autologous PBSCT, which is a 
type of HSCT. A chest computed tomographic (CT) scan before transplantation was normal (Fig. 1A). Eight years after the trans-
plantation, a chest CT scan showed bilateral irregular pleuroparenchymal thickening (Fig. 1B). Pulmonary function tests showed 
restrictive ventilatory dysfunction and decreased diffusion capacity (Table 1). Bronchoscopy showed non-specific findings. Predom-
inant neutrophils were observed in bronchoalveolar lavage fluid, but all cultures were negative. Malignant cells were not detected. At 
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this admission 11 years after the transplantation, a chest CT showed progression of bilateral pleuroparenchymal thickening with 
traction bronchiectasis and loss of the lung volume, which was most marked in the upper lobes (Fig. 1C). Pulmonary function tests also 
showed progression of restrictive ventilatory dysfunction and decreased diffusion capacity. The forced vital capacity was 1.27 L 
(49.4% of predicted), and the ratio of the forced expiratory volume in 1 s to the forced vital capacity was 98.43%. The diffusion 
capacity of carbon monoxide was 6.61 mmol/min/kPa (35.0% of predicted) (Table 1). An arterial blood gas analysis showed type 1 
respiratory failure, with a PaO2 of 78.0 Torr and PaCO2 of 38.1 Torr. Bronchoscopy and a lung biopsy were not performed without 
consent. The patient had no other relevant comorbidities, no history of smoking, no known exposure, and was not prescribed regular 
medication. On the basis of her medical history, clinical manifestations, and serial CT findings, she was diagnosed with PPFE secondary 
to autologous PBSCT. The patient was administered nintedanib, which is an antifibrotic drug, but it was discontinued because of 
pneumothorax 1 week later. She was administered long-term oxygen therapy and is still waiting for a lung transplant. 

3. Discussion and conclusions 

We describe a case of PPFE that appeared after chemotherapy followed by autologous PBSCT for diffuse large B-cell lymphoma. 
Several cases of PPFE secondary to allogenic HSCT have been reported, but we experienced a rare case of development of PPFE 
secondary to autologous HSCT. Our findings suggest that autologous HSCT is possible in the development of PPFE. 

PPFE is an unusual pulmonary disease and was first described by Amitani et al. [5]. Five cases were diagnosed as PPFE, and shared a 
pattern of chronic interstitial and pleural fibrosis that did not fit within other categories of idiopathic interstitial pneumonia [3]. PPFE 
is characterized by intense elastic fibrosis involving the pleura and subpleural lung parenchyma predominantly in the upper lobes [3, 
6], and was designated a rare idiopathic interstitial pneumonia in 2013 [4]. 

Little is known regarding the etiology of PPFE, and most cases are considered idiopathic. However, a few cases of PPFE have been 
reported as a late-onset pulmonary complication that occurs after HSCT, representing a rare post-transplantation complication. A study 
by Mariani et al. who retrospectively reviewed high-resolution CT scans from 700 HSCT recipients showed that the prevalence of PPFE 
was 0.28% among these recipients [2]. Although the mechanism by which transplantation leads to PPFE remains to be fully deter-
mined, possible causes may include reactions to graft-versus-host disease (GVHD) because the majority of the reported cases occurred 
after allogenic HSCT [4,7]. However, in the present case, PPEF occurred after autologous PBSCT, which does not usually cause GVHD. 
Some autologous cases have also been reported in the literature. One patient developed PPFE after autologous bone marrow transplant 
in the treatment of acute myeloid leukemia, and another patient developed PPFE after chemotherapy and radiotherapy followed by 
autologous HSCT for Hodgkin’s lymphoma [8,9]. PPFE was observed in both cases in allogeneic and autologous HSCT. Therefore, PPFE 
after HSCT is a heterogeneous condition, with possible involvement of GVHD or other conditions associated with HSCT, such as 
chemotherapy or radiotherapy. 

The prognosis for PPFE remains poor. The use of large doses of corticosteroids or the use of immunosuppressive agents is usually 
avoided because of the increased risk of infection in these patients. Pirfenidone, which is an antifibrotic agent, has been used for PPFE 
with insufficient results [10,11]. In our case, another antifibrotic drug, nintedanib, was started but discontinued because of pneu-
mothorax. Therefore, the effect of nintedanib is unclear. Nintedanib suppresses the progression of a decline in lung capacity in patients 
with fibrosing interstitial lung diseases [12]. Therefore, nintedanib may be beneficial if started early in this disease. Lung trans-
plantation has been reported as a treatment for end-stage PPFE, but long-term outcome data are unclear [13,14]. 

To the best of our knowledge, the present case is the first case of PPFE secondary to autologous PBSCT. PPFE is a rare disease, but 
this disease as a complication of autologous HSCT including PBSCT needs to be better understood. 

Declarations 
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Fig. 1. Chest computed tomographic imaging. 
A computed tomographic (CT) scan shows normal lungs before chemotherapy followed by autologous hematopoietic stem cell transplantation (PBSCT) for the 
treatment of diffuse large B-cell lymphoma (A). A CT scan shows bilateral irregular pleuroparenchymal thickening 8 years after the transplantation (B). A CT scan 
shows progression of bilateral pleuroparenchymal thickening and subpleural elastotic fibrosis accompanied by traction bronchiectasis, and a loss of lung volume 
predominantly in the upper lobes at admission to the hospital 11 years after the transplantation (C). 
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