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331 cases with OP
on pathological findings

- Diagnosed with surgical specimen
(n=69)

»
262 cases

Excluded: n =223
IIPs (n = 111 including 97 cases of COP)
Collagen vascular diseases (n = 45)
Chronic easinophilic pneumonia (n = 23)
Lung cancer (n=11)
Hypersensitivity pneumonitis (n = 9)
Drug-induced pneumonitis (n = 8)
Radiation pneumonitis (n = 7)
Hematologic diseases (n = 5)
Inflammatory nodule (n = 4)

39 cases of infection-related OP

Cases that did not meet the criteria
for post-infectious OP (n = 17)

22 cases of post-infectious OP

/\

11 cases with
corticosteroid treatment

11 cases without
corticosteroid treatment

Fig. 1 Patient deposition flowchart. OP: organizing pneumonia, IIP: idiopathic inter-
stitial pneumonia, COP: cryptogenic organizing pneumonia.
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Table 1

11 (2), 2022

Causative organisms of preceding infection of

post-infectious organizing pneumonia

Total
(n=39)

Species

Non-steroid group
(n=11)

Steroid group
(n=11)

Common bacteria n=22
Pseudomonas aeruginosa
Klebsiella pneumoniae
Streptococcus pneumoniae
Moraxella catarrhalis
Staphylococcus aureus
Legionella pneumophila
Escherichia colt

O = = = = DN WO

Unspecified
Acid fast bacilli n=13
M. avium
M. intracellulare
M. abscessus

—w w

M. tuberculosis
Fungi n=3
Cryptococcus neoformans

— N

Aspergillus niger
Virus n=1
Influenza virus 1

2

1

— = = DN

M.: Mycobacterium.
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Table 2 Clinical characteristics and treatments

Steroid group Non-steroid group

(n=11) (n=11) p-value
Age, years 720+12.1 706 +9.4 042
Male, % 10 (91) 7 (64) 0.30
Comorbidities
COPD 4 (36) 1(9) 0.31
Cancer 2 (18) 2 (18) 1
Type 2 diabetes 2 (18) 109 1
Cardiac diseases 1(9) 1 (9) 1
Symptoms, %
Fever 11 (100) 9 (82) 048
Productive cough 5 (45) 7 (64) 0.67
Dyspnea 4 (36) 3(27) 1
Chest pain 2 (18) 1(9) 1
Oxygen saturation, % 93 [92-95] 96 [93-97] 0.27
Laboratory data at the first visit
WBC, x10°/uL 94 [82-11.8] 10.3 [7.3-14.2] 0.65
Neutrophils, % 84.0 [77.2-87.2] 815 [78.5-88.3] 097
CRP, mg/dL 158+98 149+10.2 0.83
LDH, U/L 23075 203+47 0.32
Laboratory data at the diagnosis of post-infectious OP
WBC, x10%/uL 8.6 [7.1-10.5] 6.7 [55-79] 013
Neutrophils, % 74.1 [69.5-82.3] 64.0 [58.3-73.0] 0.10
CRP, mg/dL 49+40 35+35 0.37
LDH, U/L 228 +96.9 170+ 81.9 0.09
BALF*
Macrophages, % 44 [13-60] 30 [20-64] 0.86
Eosinophils, % 7.0 [1.0-7.0] 1.5 [0-20] 0.78
Lymphocytes, % 32 [14-43] 22 [18-48] 093
Neutrophils, % 23 [20-37] 8 [4-25] 0.46

Number of days from initiation of antibiotics to the determination that the antibiotics are ineffective

12 [10-16] 13 [12-14.5] 0.92
Distribution of shadows 0.02
Focal 1 7
Multiple 10 4
RALE score
At the first visit 8.0 [3.0-11] 2.0 [2.0-5.0] 0.10
At the diagnosis of post-infectious OP 7.0 [45-11] 5.0 [3.0-6.0] 0.19
One week after the diagnosis 40 [35-6.0] 3.0 [2.0-4.0] 0.16
One month after the diagnosis 2.0 [1.0-2.0] 1.0 [05-2.0] 0.73
Steroid therapy
Initial dose (mg/kg/day) 057=0.14 —
Duration (days) 35 [28-65] —
Number of relapses in a year 1 1 1

Data are expressed as number (%) for categorical variables and mean = SD or median [25th-75th quartiles] for

continuous variables.

COPD: chronic obstructive pulmonary disease, WBC: white blood cell, CRP: C-reactive protein, LDH: lactate de-
hydrogenase, BALF: bronchoalveolar lavage fluid, RALE: Radiographic Assessment of Lung Edema.
*Data are available in 5 patients of steroid group, 6 patients of non-steroid group.
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Fig. 2 Time series graph of RALE score in the study patients.
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Fig. 3 Imaging and pathological findings. Case 1. (A-F) Post-infectious organizing pneumonia induced by Moraxella ca-
tarrhalis. (A, B) Chest radiograph and CT showing patchy infiltrative shadows in the middle lung field at the first visit.
(C, D) Ten days after the initiation of antibiotics, the shadows appeared enlarged. (E) One month after the treatment
with corticosteroids, the infiltrative shadows showed almost complete resolution. (F) Histopathological examination re-
vealed intra-alveolar organization (hematoxylin-eosin staining, % 10). Case 2. (G-L) Post-infectious organizing pneumonia
induced by influenza virus. (G, H) Chest radiograph and CT showing multiple patchy ground glass opacities ten days af-
ter the diagnosis and treatment. (I, ]) Fifteen days after the diagnosis, the shadows appeared enlarged. (K) One month
later, after the treatment with corticosteroids, marked improvement was observed. (L) Histopathological examination re-
vealed organizing pneumonia associated with lymphocytic infiltration of the alveolar septa (hematoxylin-eosin staining,

% 10).
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Table 3 Case reports of post-infectious organizing pneumonia with pathological diagnosis

Age/ . Distribution Initial dose of . Therapeutic Complications of
Reference Authors Year Microbe . . Tapering .
Sex of shadows corticosteroids course steroid therapy
20 Miyagawa Y, etal. 1989 72/F  Mycoplasma pneumoniae multiple steroid-free — improved —
21 Carey CF, et al. 1991 56/M  Cryptococcus neoformans — multiple same dose as COP treatment improved  no complications
22 Umeki S, et al. 1992 58/M non-identifiable 30mg/day omg/ improved diabetes
1-2 weeks
23 Diehl JL, et al. 1996 70/M  Chlamydia pneumoniae multiple 1mg/kg/day unspecified improved  no complications
24 Llibre JM, et al. 1997 57/F  Mycoplasma pneumoniae multiple 1mg/kg/day unspecified improved  no complications
25 Akbar DH, et al. 2000 53/M  Pseudomonas aeruginosa mPSL 1g/day iv unspecified improved  no complications
(3days) to 60mg/day
12 Matsui D, et al. 2007 71/F Streptococcus dysgalactiae  multiple steroid-free — improved —
13 Haranaga S,etal. 2010 28/F  Streptococcus pneumoniae  multiple 40mg/day 10mg/week  improved no complications
(0.5mg/kg/day)
26 Takahasi S, et al. 2013 69/M  Legionella pneumophila multiple stermd-tr.eated unspecified improved  no complications
(unspecified)
10 Nakahara Y,etal. 2015 73/M Mycobacterium avium multiple 40mg/day 1_2 :féks improved  no complications
10 Nakahara Y,etal. 2015 66/F  Mycobacterium abscessus multiple 50mg/day 5-10mg/week improved no complications
17 Asai N, et al. 2017 22/F influenza virus multiple 30mg/day 5mg/month  improved no complications
(05mg/kg/day)
14 Oda Y, et al 2018 47/M  Staphylococcus aureus multiple mPSL 1g/day iv unspecified  improved no complications
' ' Y P (3days) to 30mg/day P prov P
27 Kanaoka K, et al. 2021 56/M SARS-CoV-2 multiple 1mg/kg/day (7days) 25mg/week  improved  no complications
to 0.5mg/kg/day
27 Kanaoka K, et al. 2021 84/F SARS-CoV-2 multiple 1mg/kg/day (7days) 25mg/week  improved no complications
to 0.5mg/kg/day

mPSL: methylprednisolone, iv: intravenous, SARS-CoV-2: severe acute respiratory syndrome coronavirus-2.
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Abstract

Clinical analysis of post-infectious organizing pneumonia
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Post-infectious organizing pneumonia (OP) is a clinical condition sometimes encountered in daily practice.
However, there is scarce literature on the clinical features and steroid treatment. Of the post-infectious OP cases
diagnosed at our hospital between November 2010 and November 2020, we compared 11 cases treated with corti-
costeroids (steroid group) and 11 cases that did not receive steroid treatment (non-steroid group). Although there
were more patients in the steroid group who had multiple shadows on chest computed tomography, both groups
showed good recovery. It is possible that steroids were administered to the more severe cases. Further studies
are needed to determine the indications for steroid therapy for post-infectious OP.



