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A B S T R A C T   

Anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV) constitutes a group of blood vessel 
inflammation diseases of autoimmune origin. Myeloperoxidase (MPO) ANCA is closely related to ANCA asso-
ciated AAV. The MPO-ANCA positive AAV patients have lung involvement at high rates; however, there are only 
a few reported cases with organizing pneumonia (OP). A 78-year-old man was presented to our hospital due to a 
fever of 38 ◦C despite a whole month of antibiotics treatment. Chest computed tomography image revealed 
restricted consolidations visible in the middle lobe of the right lung and the upper lobe of the left lung, which 
suggested an OP pattern. MPO-ANCA and urine occult blood tests were positive. Histopathological examination 
of the transbronchial biopsy revealed OP and mucus plug. Histological findings on renal biopsy showed necro-
tizing glomerulonephritis related to AAV. The patient was diagnosed with MPO-ANCA positive AAV and was 
treated with systemic corticosteroid therapy, from which he recovered rapidly. Thus, when diagnosing OP, the 
possibility of AAV should be considered by ordering patients’ serum ANCA and occult hematuria tests.   

1. Introduction 

Anti-neutrophil cytoplasmic antibody (ANCA)-related vasculitis 
(AAV) is a group of vasculitis that mainly affects small blood vessels. 
AAV mainly consists of three disease states microscopic polyangiitis 
(MPA), granulomatosis with polyangiitis (GPA), and eosinophilic gran-
ulomatosis with polyangiitis (EGPA) [1]. MPO-ANCA is strongly related 
to these diseases, and show high positivity, especially in MPA. AAV is a 

disease that involves multiple organs, including the kidney and the lung, 
which are most frequently damaged under this condition [2]. Interstitial 
pneumonia (IP) is often revealed by computed tomography (CT) in 
MPO-ANCA-positive AAV patients. Honeycomb changes are most 
frequently presented in these patients and are typical features of usual 
interstitial pneumonia (UIP) pattern [3,4]. However, our patient pre-
sented with organizing pneumonia (OP) pattern, which is rare in 
MPO-ANCA positive AAV patients [5,6]; therefore, we considered it 
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imperative to describe his case in this presentation. 

2. Case report 

A 78-year-old man was admitted to our hospital with a recent history 
of persistent fever with 38 ◦C, suspicious of infection. Prior to the 
admission, a general physician had started treatment with cefcapene 
pivoxil and ibuprofen five days after the patient’s fever start; however, 
there was no improvement. Two weeks (15 days) later, the physician 
changed the medications to citafloxacin and acetaminophen as a result 
of the poor efficacy of the initial prescription. Three days later, he visited 
our hospital, which was 23 days after the initial fever. He had neither 
smoking habit nor a history of exposure to asbestos. His past medical 
history was appendicitis, hypertension, and atrophic gastritis. The pa-
tient worked as a university professor prior to his retirement, and he had 
no history of occupational exposure that might be associated with MPO- 
ANCA. 

The following were the data gathered in the course of his physical 
examination: Height: 178 cm, weight: 56 kg, body mass index (BMI): 
17.7, body temperature: 38.0 ◦C, and SpO2: 97% at room air. Moreover, 
the patient presented with occasional mild dry cough and grade 3 dys-
pnea on exertion based on the Modified Medical Research Council 
dyspnea scale. Pitting edema was observed on both lower legs, the lung 
sound was clear, there was no presentation of oral ulcer, bloody nasal 
discharge, hearing loss, skin eruption, and no symptoms suggestive of 
upper airway manifestations. Based on the detailed characteristics, 
pitting edema on the lower extremities was considered as fast edema. 
The blood test showed elevated white blood cell counts of 9500/μL 
(90.5% neutrophils, 4% lymphocytes, 4% eosinophils). C-reactive pro-
tein (CRP) was 12.5 mg/dL, albumin level was 2.3 g/dL, and creatinine 
level was 0.87 mg/dL. A urine test showed protein (1+) and occult blood 

(3+) positive (Table 1). The CT findings revealed peripheral and peri- 
bronchovascular consolidation with patchy non-segmental distribution 
and air-bronchogram. These lesions showed relatively homogeneous CT 
density in the mediastinal window, even without enhancement by a 
contrast media. The features were considered to correspond to OP 
pattern (Fig. 1a and b); hence, the patient was hospitalized. 

In-patient treatment was started with intravenous ampicillin/sul-
bactam administration (1.5 g every 6 hours); however, the pulmonary 
consolidations expanded, indicating bilateral pleural effusion. The fever 
continued and his general condition worsened. Serum MPO-ANCA level 
increased to 16.7 IU/mL, while anti-proteinase-3 ANCA and antinuclear 
antibodies were negative. Histopathological examination of the trans-
bronchial biopsy revealed OP lesion with separately observed mucus 
plug (Fig. 2a,b,c); however, there was no evidence of granuloma for-
mation, extensive eosinophilic infiltration, alveolar hemorrhage, and 
vasculitis. The histopathological examination of the renal biopsy 
showed segmental collapse, inflammatory cell infiltration, and crescent 
formation in one glomerulus, suggesting underlying AAV (Fig. 2d and e), 
and the patient was diagnosed with MPO-ANCA positive AAV. 

Due to physical exhaustion associated with uncontrolled inflamma-
tion, edema rapidly declined. The patient’s weight rapidly increased 
from 56 kg on the 1st day to 59 kg on the 10th day of hospitalization (32 
days after the initial presentation of fever). His serum albumin level 
decreased from 2.3 g/dL on the 1st day to 1.4 g/dL on the 10th day of 
hospitalization. Then, the patient developed respiratory failure due to 
pulmonary congestion. Hence, supplemental oxygen therapy at 1–2 L/ 
min via nasal cannula was started. Further, the patient’s general status 
declined even when he stayed on bed during most of the day. Then, he 
presented with bilateral pleural effusion (Fig. 1c and d); thus, thor-
acentesis was performed. According to the Light criteria, the patient 
presented with transudate pleural effusion. The serum lactate dehy-
drogenase (LD) and total protein (TP) levels were 169 and 5.5 g/dL, and 
the pleural LD and TP levels were 73 and 2.1 g/dL, respectively. The 
treatment for AAV involved undertaking steroid pulse therapy with 
1000 mg of methylprednisolone for three days on the 10th day of hos-
pitalization due to the rapid decline in his general and respiratory status, 
followed by daily prednisolone therapy with 0.5 mg/kg/day. The ther-
apy improved the patient’s general condition; serum CRP and MPO- 
ANCA level decreased rapidly and gradually. On the 3 rd day after 
starting steroid pulse therapy, the patient’s body temperature normal-
ized. Further, his respiratory status recovered; thus, supplementary ox-
ygen therapy was discontinued. On CT imaging, consolidation improved 
significantly and bilateral pleural effusion disappeared on the 13th day 
after the initiation of steroid pulse therapy (45 days after the initial 
presentation of fever) (Fig. 1e and f). The patient’s body weight also 
decreased to 50 kg, and the serum albumin level was still elevated at 2.5 
g/dL. Then, the patient fully recovered. We have since reduced the 
dosage of oral prednisolone gradually and observed no relapse for 
approximately one year. 

3. Discussion 

AAV is a disease that damages multiple organs such as the lungs and 
kidneys. In particular, the lung is of the organ that is typically damaged, 
and in some cases, it is the initial clinical manifestation for AAV diag-
nosis. Especially, in Japan, MPO-ANCA-positive AAV is known to have a 
high rate of IP [7]. UIP pattern is typical both on CT image and histo-
pathological display of MPO-ANCA-positive AAV patients [4]. While 
UIP is a common pathological lesion suggesting a chronic disease pro-
cess, diffuse alveolar hemorrhage is a typical pathologic lesion sug-
gesting an acute disease process in AAV in patients with MPA [8]. In 
contrast, reports have indicated that pathologically proven OP lesion 
association with MPO-ANCA is scarce [5,6]. Additionally, our multi-
disciplinary discussion based on CT and biopsy findings suggested that 
the OP lesion was a suitable underlying pathological change rather than 
granuloma formation. 

Table 1 
Laboratory findings in hospitalization.  

<Chemistry> <Blood>

TP 6.4(L) g/dL WBC 9500(H) /μL 
Alb 2.3(L) g/dL RBC 3.21(L) x106/μL 
CK 22(L) U/L Hb 10.0(L) g/dL 
AST 21 U/L Ht 30.4(L) % 
ALT 17 U/L MCV 94.7 fL 
LD 135 U/L MCH 31.2 pg 
ALP 296 U/L MCHC 32.9 g/dL 
γGT 46 U/L Plt 32.9 104/μL 
UN 15 mg/dL <Immune system>

Cr 0.87 mg/dL MPO-ANCA 16.7(H) IU/mL 
UA 4.6 mg/dL PR3-ANCA <0.5 IU/mL 
TG 51 mg/dL IgG 1325 mg/dL 
TC 95(L) mg/dL IgM 120.2 mg/dL 
LDL-C 58(L) mg/dL IgA 498.2(H) mg/dL 
HDL-C 23(L) mg/dL C3 82 mg/dL 
Na 134 mmol/L C4 5(L) mg/dL 
K 4.4 mmol/L CH50 23(L) U/mL 
Cl 96(L) mmol/L KL-6 131 U/mL 
Ca 8.2(L) mg/dL SP-D 43.3 ng/mL 
Fe 15(L) μg/L    
UIBC 139(L) μg/L <Hormonal system>

Ferritin 511(H) μg/L TSH 2.591 μIU/mL 
CRP 12.49(H) mg/dl Free-T4 1.19 ng/dL 
<Coagulation> BNP 187.7(H) pg/mL 
aPTT 33.6 Sec    
PT INR 1.10  <Urine test>
D-dimer 3.7(H) Мg/mL pH 5.5     

Glu (− )  
<ABG> Prot (1+)  
pH 7.49  OB (3+)  
PaCO2 36 mmHg Bil (− )  
PaO2 81 mmHg Uro (+-)  
HCO3

− 28 mmol/L Segmentation   
SaO2 96.6 % RBC >50 /μL 
Condition Room air  WBC 1–4 /μL    

Epi <1 /μL  
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The mechanism by which MPO-ANCA occurs with IP and fibrosis is 
not clear. One hypothesis is that the direct effects of ANCA on neutrophil 
causes the vascular endothelial cell injury and minimal alveolar hem-
orrhage, which, in turn, are the possible causes of the fibrosis and 
chronic IP presenting UIP pattern in patients with MPA. However, no 
evidence of co-existence of hemorrhage superimposed to honeycomb 
fibrosis has been observed [9,10]. In our case, there was no pathological 
evidence of acute alveolar hemorrhage, such as hemosiderin-phagocytic 

macrophages. Therefore, it remains inconclusive whether the afore-
mentioned hypothesis would apply to an OP lesion as a reactive path-
ologic process in the acute or subacute stage of AAV. 

MPO-ANCA is related to airway lesions such as bronchial wall 
thickening or bronchitis [11], which admixture with consolidation and 
ground-glass opacity around the honeycomb lungs could be observed 
even in patients with UIP pattern. These findings might also represent 
inflammatory cellular infiltration to the lung parenchyma [12]. 

Fig. 1. Chest computed tomography (CT) scan. (a, b) Images at the time of hospitalization. Non-segmental peripheral and peri-bronchovascular consolidation with 
air-bronchogram is shown at the middle lobe of the right lung and upper lobe of the left lung, which corresponds to the OP pattern. (c, d) Images when steroid 
treatment started (on the 10th day after hospitalization). Consolidations were expanded, and bilateral pleural effusion associated with malnutrition was also 
observed. (e, f) Images thirteen days after steroid treatment started (on the 23rd day after hospitalization and 13th day after steroid pulse therapy). Improvement of 
lesions was apparent. In addition to the images, data on his daily body weight and serum albumin level were presented. Emergence and disappearance of pleural 
effusion on the timeline of his clinical course corresponded to steroid treatment and data on serum albumin level and body weight. 

Fig. 2. Transbronchial lung biopsy from the middle lobe showed alveolitis with an intra-alveolar organization (i.e., organizing pneumonia with polypoid fibrosis) 
and mucus plugs (a): Alcian blue staining,×4 magnification; (b): hematoxylin-eosin staining, × 20; (c): Elastica van Gieson staining, ×20. Renal biopsy showing focal 
cellular crescent formation in one glomerulus (d): hematoxylin-eosin staining (H&E), × 10; (e): periodic acid methenamine silver staining, × 40. (For interpretation 
of the references to colour in this figure legend, the reader is referred to the Web version of this article.) 
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Pathologically, the presence of bronchiolitis is often recognized along 
with the formation of lymphoid follicles [4]. In our case, the mucus plug 
was observed in the transbronchial biopsy specimen, suggesting the 
presence of bronchiolitis. Although the bronchiolitis feature was not 
clear on the CT images, our patient had a characteristic 
MPO-ANCA-positive pathology. 

A spontaneous improvement case of OP associated MPO-ANCA has 
been reported [5]. Nonetheless, with regards to our case, the deterio-
ration of the general condition improved rapidly via steroid treatment, 
unlike the clinical course in the previous report that indicated the need 
for aggressive therapies. 

In conclusion, the mechanism of OP at the MPO-ANCA-positive pa-
tients remains unclear, and there have been only a few reports that OP 
was clinically diagnosed in patients with MPO-ANCA associated AAV, 
even in case reports. Thus, the accumulation of cases is needed. In 
clinical practice, the possibility of AAV should be considered when 
treating patients with OP. 
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