
O R I G I N A L  R E S E A R C H

Characteristics and Follow-Up of Organizing 
Pneumonia Associated with Haematological 
Malignancies

Huihui Zeng1–3 

Yiming Ma1–3 

Xue He1–3 

Shan Cai1–3 

Ping Chen1–3 

Yan Chen 1–3 

Hong Luo 1–3

1Department of Pulmonary and Critical 
Care Medicine, The Second Xiangya 
Hospital of Central South University, 
Changsha, Hunan, People’s Republic of 
China; 2Research Unit of Respiratory 
Diseases, Central South University, 
Changsha, Hunan, People’s Republic of 
China; 3Hunan Centre for Evidence-Based 
Medicine Changsha, Hunan, People’s 
Republic of China 

Background: Organizing pneumonia (OP) is a secondary process in many diseases. Due to 
its low incidence and indistinct symptoms, there is limited information on OP associated with 
haematological malignancies. Therefore, the aim of this study was to discuss the character-
istics and prognosis of OP associated with haematological malignancies.
Methods: We observed and analysed pathologically confirmed OP cases associated with haema-
tological malignancies in a hospital record database and excluded cases of OP with known causes, 
including chemotherapy, radiotherapy, targeted therapy, transplantation and infection.
Results: There were five patients with OP underlying only haematological malignancies, 
including one case each of the following: myelodysplastic syndrome, acute myelogenous 
leukaemia, multiple myeloma, aplastic anaemia, and T cell lymphoma. Radiological findings 
did not show a distinct pattern, and two cases mimicked pulmonary aspergillosis with 
ground-glass opacity (GGO). The diagnosis of OP was confirmed by minimal invasive 
biopsy. Although all patients developed severe cases, steroids yielded favourable outcomes.
Conclusion: This study demonstrates that haematological malignancies may be a cause of 
OP and that minimal invasive biopsy may be an effective and safe method to confirm the 
diagnosis. Although OP associated with haematological malignancies may more frequently 
develop into severe cases, the OP lesions were steroid-responsive during follow-up.
Keywords: organizing pneumonia, haematological malignancies, characteristics, follow-up

Introduction
Organizing pneumonia (OP) is defined as filling of the distal air spaces with buds of 
granulation tissue progressing from fibrin exudates to lose collagen.1 This pathological 
pattern may be encountered in different disease processes, such as infection, infarction, 
certain treatments (eg, chemotherapy) and immune disorders (eg, connective tissue 
diseases and graft-versus-host disease).2,3 According to its causes or associated diseases, 
OP can be categorized into OP with a determined cause, OP with undetermined causes 
but underlying specific or relevant conditions and cryptogenic OP (COP). Unfortunately, 
there is a lack of distinct features among these three groups.2 The clinical characteristics 
of OP are similar to those of respiratory infection (with recurrent or persistent fever, 
dyspnoea, cough, and weakness as the dominant symptoms) and are difficult to differ-
entiate from other pathological processes. The radiological manifestations are also non- 
specific, exhibiting patchy consolidation and “ground-glass” opacities. The potentially 
significant features may be migrating pulmonary infiltrates and less pulmonary fibrosis 
during follow-up.2
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The common pulmonary complications of haematolo-
gical malignancies are infectious diseases and may be 
frequently attributed to immune deficiency.4,5 However, 
non-infectious causes, such as pulmonary oedema, hae-
morrhage, autoimmune manifestations and pulmonary 
alveolar proteinosis, could be potential aetiologies for 
pulmonary infiltrates in patients with haematological 
malignancies.3–5 In the last decade, OP has been reported 
in haematological disorder patients.3,6–9 Other related fac-
tors, including chemotherapy, stem cell transplantation 
(SCT) and infection, have been previously described with 
respect to OP in cases of haematological malignancies.3,7,9 

Therefore, there is limited information on OP underlying 
only haematological malignancies or caused by haemato-
logical malignancies. Moreover, due to the lack of specific 
features, it is difficult to distinguish OP from other pul-
monary complications associated with haematological 
malignancies.

To discuss OP associated with haematological malig-
nancies and exclude other related reasons, we conducted 
this observational study. Some traditional methods, such as 
antigen and antibody detection, Gram staining, culture and 
so on. New and promising NGS was also employed to 
detect pathogens.

Materials and Methods
Study Design
This observational study was performed at a 3500-bed 
tertiary teaching hospital, the Second Xiangya Hospital 
of Central South University, Changsha, in mid-southern 
China. This study was approved and supervised by the 
Medical Research Ethics Committee of the Second 
Xiangya Hospital, Central South University. No interven-
tions were conducted in this study. On the other hand, 
clear privacy and identity information of patients, such as 
name, address, telephone number and ID number (all 
data), were kept confidential and not described in this 
study. The study was ranked as “not more than the mini-
mum risk” and “the rights and interests of subject will not 
be invaded” by the Medical Research Ethics Committee of 
the Second Xiangya Hospital. Therefore, written informed 
consent was waived. The hospital records’ database was 
searched for all cases of OP with haematological malig-
nancies from 1 January 2000 to 1 July 2020. The diagnosis 
of OP was confirmed by two independent pathologists 
following the American Thoracic Society/European 
Respiratory Society statement (2013 update).10 Patients 

were excluded if they had other related conditions, includ-
ing chemotherapy, radiotherapy, targeted therapy, SCT, 
bone marrow transplantation (BMT), cord blood transplan-
tation (CBT) and infection.

To exclude infection, sputum, bronchoalveolar lavage 
fluid (BALF), blood and bone marrow cultures were con-
ducted in these patients, none of which yielded positive 
results. 1,3-β-D-Glucan (G) and galactomannan (GM; in 
both blood and BALF) tests also did not yield positive 
results. Interstitial lung diseases (ILDs) induced by con-
nective tissue disease (CTD) were excluded by antigen and 
antibody detection of CTD. CTD detection included exam-
inations of anti-cyclic citrullinated peptide, rheumatoid 
factors, antinuclear antibodies, extractable nuclear anti-
gens and anti-cardiolipin antibodies.

The following information was examined: demo-
graphics, underlying cancer diagnoses, physical examina-
tion and laboratory findings, pulmonary function before 
OP diagnosis, findings on chest radiography and computed 
tomography (CT), steroid treatment, use of concurrent 
treatments, clinical outcomes and follow-up.

Definitions
The duration of OP diagnosis was defined as the time from 
symptom onset to the pathological diagnosis of OP. 
Clinical outcomes during hospitalization were confirmed 
by two independent pulmonologists, and a favourable clin-
ical response was defined as a complete or partial allevia-
tion of symptoms and signs after 1 week of steroid 
treatment.

Results
Patients
There were 12 patients with a histopathological diagnosis 
of OP and concomitant diagnosis of a haematological 
malignancy in our database from 1 January 2000 to 
1 July 2020. Before OP onset, seven patients accepted 
chemotherapy, including one patient who accepted SCT, 
one who received targeted therapy (eg, rituximab) and 
three with ongoing infection. The other five patients had 
OP associated with haematological malignancies, which 
were the primary pathological processes without any 
other related reasons. None of these five patients accepted 
chemotherapy, targeted therapy or SCT. There were three 
female patients, including one with myelodysplastic syn-
drome (MDS), one with acute myelogenous leukaemia 
(AML, M5), and one with multiple myeloma (MM). One 
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of the two male patients had aplastic anaemia (AA), and 
the other had T cell lymphoma (TCL). The patients’ ages 
ranged from 43 to 67 years, and three of them had 
a smoking history (range from 30 to 80 pack-years).

Clinical Characteristics
The five cases of OP associated with haematological 
malignancies presented symptoms similar to those of pul-
monary infection, such as fever, cough and dyspnoea 
(Table 1). One patient had a history of haemoptysis, 
which may have been caused by MDS-induced thrombo-
cytopenia. Two of the patients had a history of productive 
cough with sputum, but all five patients were observed to 
have moist inspiratory rales. Consistent with the non- 
fibrosis on CT scan, none of the patients exhibited Velcro 
rales.

All five OP patients were hospitalized for diagnosis, 
and all were primarily diagnosed with pulmonary infec-
tion. Due to unfavourable responses to antibiotics and 
immune deficiency, pulmonary aspergillosis was the most 
frequently considered diagnosis before the diagnosis of 
OP. All patients were found to have anaemia, and four of 
them (excluding the patient with TCL) showed hypolym-
phocytosis in routine blood tests. Interestingly, after the 
use of steroids, all patients showed improvement of anae-
mia without treatment for haematological malignancies. 
Before the diagnosis of OP, all patients accepted anti- 
infection treatments for more than 4 weeks, including 
piperacillin-tazobactam, cefoperazone-sulbactam, merope-
nem, and voriconazole. However, none of them received 
antiviral treatment, indicating that bacterial and fungal 
infections were the most frequently considered differential 
diagnoses in OP associated with haematological malignan-
cies. Furthermore, all five OP patients were admitted to the 
intensive care unit (ICU) for respiratory failure (Table 1).

Radiological Findings
All patients underwent high-resolution computed tomogra-
phy (HRCT) before OP diagnosis, and one of them even 
underwent positron emission tomography-computed tomo-
graphy (PET-CT). As in previous studies,8,9,11 there were 
patchy consolidative opacities and airspace consolidation 
along the bronchovascular bundle or in the subpleural area 
on HRCT (Figure 1). However, some uncommonly 
described findings on HRCT were observed in these 
cases. One MDS case and one AML case exhibited multi-
ple nodules along the bronchovascular bundle with 
ground-glass opacity (GGO). The HRCT scan of the 

MDS case even showed a halo of GGO, which is 
a typical early sign of pulmonary fungal infection 
(Figure 2A). Additionally, the AML patient exhibited 
interlobular septal thickening and a reticulonodular pattern 
(Figure 2B). Interestingly, both cases progressed rapidly 
and developed extensive bilateral opacity on HRCT in less 
than 2 weeks (Figure 2C and D).

PET-CT was conducted in TCL patients and showed 
a high standardized uptake value (SUV) max of the lung 
and pleura (range from 2.5 to 3.5). However, PET-CT 
showed a higher SUV max of the retroperitoneal and intra-
peritoneal lymph nodes (>7.5).

Diagnosis
Since OP is a rare disease without distinct symptoms and 
is defined by pathological pattern, it takes a long time to 
diagnose this condition.2 The duration from onset to OP 
diagnosis was extensive, ranging from 1 to 6 months in the 
5 OP cases. OP was frequently diagnosed by lung biopsy, 
including bronchoscopic and CT-guided percutaneous 
biopsy. All five patients underwent bronchoscopic biopsy, 
and the results were confirmed by two independent pathol-
ogists (Figure 3). Due to the subpleural lesion and limita-
tion of the biopsy sample, one TCL patient failed to obtain 
a proper diagnosis for the lung lesions even after 2 times 
of bronchoscopic biopsies. Finally, the OP diagnosis was 
confirmed via CT-guided percutaneous biopsy.

Cytological detection was conducted in BALF from the 
five patients, and no malignant cells were found. Four of 
them had differential cell counts and T cell subsets in 
BALF, except for the MM case. The ratios of lymphocytes 
ranged from 15% to 30%, and the ratios of CD4+/CD8+ 
T cells ranged from 1.5 to 3.0 (Table 1). However, the 
ratios of neutrophil were under 15% in all 4 cases. In 
addition, no malignant cells were observed in the alveolar 
space or wall from the biopsy sample.

Although bronchoscopy revealed purulent sputum in 
the TCL patient with OP, the pathogen-detection results 
were negative in sputum and BALF. Bronchoscopy of the 
other four patients revealed only a few secretions without 
oedema and congestive mucosa in the airways. To detect 
possible pathogens, next-generation sequencing (NGS) 
technology was conducted in blood and BALF from the 
MDS and AML cases. The sequence analysis did not 
identify causative pathogens for the two cases.

Before steroid treatment, all AA and MDS patients 
suffered severe anaemia, and the AML case suffered 
mild neutropenia. Because all of five patients were severe 
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cases and admitted into ICU, they could not finish the lung 
function test. All of them lack of the lung function data 
before OP diagnosis.

Treatment and Outcome
Once the five patients were diagnosed with OP, all were 
treated with intravenous steroids (methylprednisolone, 

Figure 1 The common findings of OP associated with haematological malignancies on HRCT. There were patchy consolidative opacities (black arrow) and airspace 
consolidation (white arrow) along the bronchovascular bundle or in the subpleural region on HRCT.

Figure 2 HRCT of OP associated with haematological malignancies mimics IPA. (A) The HRCT scan of the MDS case even showed a halo of GGO as a typical early sign of 
pulmonary fungal infection. (B) The AML case was also observed to exhibit GGO, interlobular septal thickening and reticulonodular patterns. (C and D) show that the lesion 
rapidly progressed to extensive bilateral opacity in less than 2 weeks from (A and B), respectively.

International Journal of General Medicine 2022:15                                                                             https://doi.org/10.2147/IJGM.S337321                                                                                                                                                                                                                       

DovePress                                                                                                                         
305

Dovepress                                                                                                                                                            Zeng et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


40 mg/day) for more than 1 week. Fever and cough were 
the earliest and most frequently improved symptoms after 
steroid treatment. The five patients underwent steroid 
(intravenous and oral) treatment for 3–6 months. During 
follow-up, we found that the respiratory symptoms and 
radiological abnormalities were completely reversed after 
1–3 months of steroid use (Table 1). One patient died due 
to AA at the 13th month of follow-up, and the other four 
patients survived during follow-up. Interestingly, none of 
the OP case series relapsed.

Due to agranulocytosis, the AML patient was treated 
with voriconazole and cefoperazone-sulbactam after OP 
diagnosis. The other four OP patients discontinued anti-
fungal treatment after no evidence of fungal infection was 
found. Because of mild neutropenia, AA and TCL patients 
received piperacillin-tazobactam treatment after their OP 
diagnosis.

After recovery of OP, two of them suffered severe 
anaemia, one suffered thrombocytopenia, and one was 
dead. And MDS patient was observed with an improved 
of anaemia after OP treatment (haemoglobin 57–93 g/L). 
Only the MDS patients finished the lung function test after 
OP treatment. The results showed forced expiratory 
volume in first second/forced vital capacity (FEV1/FVC) 
76.0% and FEV1/prediction 90.6% after bronchodilation 
use. The pulmonary diffusion function of the MDS was 
valued with diffusion capacity for carbon monoxide of 
lung single-breath method (DLCO2-sb), and the results of 
DLCO2 and DLCO2/ VA (alveolar volume) were normal 
(7.98 and 1.38 mmol/min/kPa/L).

Discussion
Since the aetiology of OP is multifactorial, OP with hae-
matological malignancies could be caused by anti-cancer 
drugs,12,13 transplantation (SCT, BMT and CBT),11,14 

immunodeficiency-induced infection and secondary 
CTD.2,8,9 The authors summarized the cases of five OP 

patients with only haematological malignancies after 
excluding other risk factors, implying that haematological 
malignancies may be a causative factor for OP.

The patient’s ages in our study ranged from 43 to 68 
years, and the average age in OP with haematological 
malignancies was 52.3 years,8 indicating that younger 
patients with haematological malignancies may be less 
likely to develop OP.11 In previous studies, only 55 OP 
patients were provided rough haematological diagnosis 
and divided into 3 groups of haematological malignancies 
(Table 2), 20 cases of lymphoma (36.4%), 22 cases of 
leukaemia (40%) and 13 cases of MDS (23.6%). Our 
study demonstrated that AA and MM were two new 
underlying haematological diseases. Our results also 
showed an improvement in anaemia following reversal of 
OP, indicating that OP may aggravate anaemia in haema-
tological malignancies. Unlike previous study of OP with 
haematological malignancies,9 all patients in our study 
were admitted to the ICU, and three of them underwent 
mechanical ventilation. A previous study reported that OP 
cases with multiple possible causes in other malignancies 
were also observed with a high ratio of severe cases.8 

However, OP with other benign causes was described 
with a favourable prognosis.2 It is possible that OP asso-
ciated with haematological malignancies is more likely to 
develop into a severe case than OP with benign underlying 
diseases, suggesting that physicians should exercise cau-
tion in treating OP patients with haematological 
malignancies.

Previous studies8,9,11 demonstrated that radiological 
findings were not distinctive, and the authors also found 
patchy consolidative opacities and airspace consolidation 
along the bronchovascular bundle or in the subpleural 
region on HRCT. However, two patients in our case series 
and 7 OP patients in another study15 were observed to 
exhibit multiple nodules along the bronchovascular bundle 
with GGO on HRCT, which were described as highly 

Figure 3 Pathological findings in OP associated with haematological malignancies. (A) Lung specimens stained with haematoxylin and eosin (×100) showed amorphous 
material in the alveoli (black arrow) and infiltration of lymphocytes in the alveolar septum. (B and C) show immunohistochemical staining with vimentin (Vim) and smooth 
muscle actin (SMA), respectively. Cytoplasmic-positive cells were fusiform and considered fibroblasts, which were in the alveoli.
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indicative of invasive pulmonary aspergillosis (IPA). As 
the disease progressed, the two patients in our study devel-
oped extensive consolidation in 1 week. The above find-
ings confirmed that the radiological findings of OP 
associated with haematological malignancies lacked 
a unique pattern and could mimic some other diseases, 
such as IPA. Therefore, physicians cannot exclude OP 
only by radiological findings in haematological malig-
nancy patients, especially in patients with a poor response 
to anti-infection treatment. Additionally, there is limited 
information on PET-CT findings in OP. The SUVmax of 
the OP lesion in TCL patients was increased but was still 
lower than that of the malignant lesion, indicating that 
pulmonary lesions may be different from lymphadenopa-
thy. To discuss whether OP and malignant or metastatic 
lesions could be distinguished through PET-CT, there is 
a need of further study with larger sample size.

This study revealed that OP patients with haematological 
malignancies had similar symptoms to those with pulmonary 
infection (Table 2), with a long duration from the onset to the 
diagnosis of OP. Due to the lack of distinctive symptoms and 
examinations, it is difficult to distinguish OP from infection. 
Therefore, bronchoscopic, CT-guided percutaneous and surgi-
cal lung biopsies were employed in the diagnosis of OP with 
haematological malignancies (Table 2). At the beginning of 
the twenty-first century, surgical lung biopsy was more fre-
quently used15–17 (Table 2). However, in the last ten years, 
bronchoscopic and CT-guided percutaneous biopsies have 
been more frequently used.12,18,19 Haematological malignan-
cies may lead to contraindications for surgery, such as severe 
thrombocytopenia and anaemia. The five cases of OP asso-
ciated with haematological malignancies were confirmed 
through bronchoscopic and CT-guided biopsy, and all of 
these patients tolerated the minimally invasive biopsy well. 
This case series revealed that bronchoscopic and CT-guided 
percutaneous biopsies were safe and effective in the diagnosis 
of OP with haematological malignancies. Because of the 
limited sample size and undiagnosed pathological pattern, 
the OP patient with underlying TCL in our study underwent 
bronchoscopic biopsy 2 times, and the diagnosis was con-
firmed through CT-guided percutaneous biopsy. It seems that 
CT-guided percutaneous biopsy may be more effective in 
subpleural lesions than bronchoscopic biopsy.

As described in a previous study,2 steroid treatment led 
to a favourable outcome in this case series. To discuss 
steroid treatment in OP associated with haematological 
malignancies, the authors searched for OP and haematolo-
gical malignancies in PubMed (Table 2). Most of the 

identified studies used steroids to treat OP and demon-
strated a favourable response. However, other studies 
found that OP with haematological malignancies could 
be steroid resistant and improved with SCT18 or without 
treatment.7 The follow-up demonstrated unfavourable clin-
ical outcomes associated with non-steroidal treatment,7 

indicating that observation without treatment may not be 
suitable for OP with haematological malignancies. 
Furthermore, our study excluded other possible causative 
factors, such as infection, could progress after steroid 
treatment. For the above reasons, the authors suggest that 
steroids may be the first-line drug treatment for OP asso-
ciated with haematological malignancies. Due to the lim-
itation of sample size, a prospective study with larger 
sample size might provide stronger evidence.

Conclusion
Collectively, our findings provide support that haematolo-
gical malignancies may be a causative factor for OP and 
that biopsy may be an effective and safe method to con-
firm the diagnosis. Although OP associated with haemato-
logical malignancies may more frequently develop into 
severe cases, OP lesions seem to be steroid responsive 
with favourable outcomes during follow-up.
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