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Case : 82/F 

C/C) dyspnea ( onset : 5 days ago ,2022.04.03.)

P/H) 
COVID_19 : Rapid antigen test (+, 2022.03.18) 

isolation 2022.03.18 ~ 2022.3.24
CHB
CKD
depression

2022.04.03 2022.04.08

Pip/taz + levofloxacin 2022.04.03 ~  



9.6WBC count

5.82CRP (Quantitation)

0.088Procalcitonin

• P/E & ROS 
C/S +/- ,fever –
Dyspnea :Mmrc Gr 4 , O2 3L
Crackles on both lung field  

• Lab

• Pneumonia w/u 
Gram stain & culture : No growth
Pneumoccocal urine Ag : Negative 
Pneumobacter PCR : negative
Respiratory viral PCR : negative  

Negative
2019-nCoV PCR
(Upper respiratory tract)



Hospital course 

HD 1                             HD 4                                 HD8                                     HD 13

mPRD 62.5mg Qd for 4 days   mPRD 40mg qD for 2days  PRD 20mg qD ~ 



Organizing pneumonia - pathophysiology

European Respiratory Journal 2006 28: 422-446



Organizing pneumonia 

European Respiratory Review 2021 30: 210094



European Respiratory Review 2021 30: 210094



Post COVID organizing pneumonia

Pharmaceuticals 2022, 15(12), 1574The Hidden Pandemic of COVID-19-Induced Organizing Pneumonia



Post COVID Organizing pneumonia - radiology

Organizing pneumonia of COVID-19: Time-dependent evolution and outcome in CT findings. PLoS ONE 15(11): e0240347.

P < 0.05 P < 0.05



Post COVID Organizing pneumonia -pathology

Respir Med Case Rep 2021; 32:



Post COVID Organizing pneumonia -pathology

American Journal of Respiratory and Critical Care Medicine Volume 202 Number 4|August 15 2020



OutcomeManagementDiagnosisAuthor/(Refs.)Case no.

RecoveryCorticosteroidsRadiologicalAlsulami et al (13)1

RecoveryCorticosteroidsRadiologicalAlsulami et al (13)2

RecoveryCorticosteroidsRadiologicalAlsulami et al (13)3

RecoveryCorticosteroidsRadiologicalAlsulami et al (13)4

RecoveryCorticosteroidsRadiologicalAlsulami et al (13)5

RecoveryCorticosteroidsRadiologicalAlsulami et al (13)6

RecoveryCorticosteroidsRadiologicalNg et al (14)7

RecoveryCorticosteroidsRadiologicalde Oliveira Filho et al (15)8

RecoveryCorticosteroidsRadiologicalde Oliveira Filho et al (15)9

RecoveryCorticosteroidsRadiologicalde Oliveira Filho et al (15)10

RecoveryCorticosteroidsRadiologicalHorii et al (16)11

RecoveryCorticosteroidsRadiologicalOkamori et al (17)12

RecoveryCorticosteroidsRadiologicalOkamori et al (17)13

RecoveryCorticosteroidsRadiologicalKim et al (18)14

RecoveryCorticosteroidsRadiologicalSimões et al (19)15

RecoveryCorticosteroidsRadiologicalSimões et al (19)16

RecoveryCorticosteroidsTBLB, histopathological examinationNg et al (14)17

RecoverySpontaneous remissionTBLB, histopathological examinationSeo et al (20)18

RecoverySpontaneous remissionTBLB, histopathological examinationFunk et al (21)19

RecoveryCorticosteroidsTBLB, histopathological examinationGolbets et al (22)20

RecoveryCorticosteroidsTBLB, histopathological examinationKanaoka et al (23)21

RecoveryCorticosteroidsTBLB, histopathological examinationKanaoka et al (23)22

RecoveryCorticosteroidsTBLB, histopathological examinationCortés Colorado et al (24)23

RecoveryCorticosteroidsTBLB.histopathological examinationVadász et al (25)24

RecoveryCorticosteroidsTBLB,histopathological examinationVadász et al (25)25

RecoveryCorticosteroidsTBLB, histopathological examinationVadász et al (25)26

Cases of COVID-19-associated organizing pneumonia identified in the literature.
[i] F, female; M, male; TBLB, transbronchial lung biopsy.
Table I - Cases of COVID-19-associated organizing pneumonia identified in the literature.

EXPERIMENTAL AND THERAPEUTIC MEDICINE 24: 453, 2022



Post COVID organizing pneumonia

AnnalsATS Volume 18 Number 5| May 2021



Pharmaceuticals 2022, 15(12), 1574



A clinical case definition of post COVID-19 condition by a Delphi consensus 6 October 2021



Int. J. Environ. Res. Public Health 2021, 18, 2621Nature Medicine volume 27, pages601–615 (2021)



No. of patients of post COVID state ( 2022.01 ~ 2022.12)
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Concepts

Int. J. Environ. Res. Public Health 2021, 18(5), 2621;
Post COVID

Post COVID*
(late onset)



Hypothesis

1.  decreased steroid requirement & duration
2.  favorable outcome  

1. Early application of corticosteroid for 
late symptoms onset patients of post 
COVID organizing pneumonia ( onset 
after 2weeks )

2. Early application of corticosteroid for 
patients who remained respiratory 
symptoms after 2 weeks after 
treatment of COVID -19 management 



Population 

1. Inclusion
- >18 yrs
- Visited ED or OPD due to respiratory symptoms ( esp. dyspnea) after more than 2 weeks diagnosis of COVID-19 ( RAT or PCR ) requiring 

hosipitalization
- Or remained respiratory symptoms after 2 weeks after treatment of COVID -19 management ( hospitalized or home isolation) requiring 

hosipitalization
- CT finding : Organizing pneumonia pattern at visit 
- Repeated COVID PCR : negative 

2.   Exclusion 
1) Evidence of pulmonary bacterial or viral infection

- Symptoms : fever, purulent sputum     
- procalcitonin > 0.5
- positive result of pneumonia work up : pneumococcal urine Ag, gram stain & culture of sputum, respiratory viral PCR, pneumobacter PCR 
- definitive findings of bacterial pneumonia : consolidation of dependent portion, unilateral consolidation…

2) Evidence of pulmonary edema in radiological findings 
3) Combined with 
-other acute medical condition : MACEs (major acute cardiovascular events), acute liver disease, acute severe metabolic disease, acute kidney 
injury, other infection focus, Connective tissue disease
- acute Cerebrovascular accident
- trauma
- etc.
4) Repeated COVID PCR at visit : positive 

- Retrospective study ,single center ( CNUH ) 

- October 2020 to December 2022



Outcome 
1. Steroid requirement during hospitalization

= total steroid dose/hospitalized days/body weight (mg/kg/days)

( adjusted dose for methylprednisolone equivalent)

2. Steroid duration from admission to taper off (or physiologic dose) ( days)  

3. Comparison between survivor and death of Post COVID organizing pneumonia

Onset of 
symptoms

Discharge 
Steroid off  

COVID  
positive

Outcome 2 : Steroid duration 

Outcome 1 : steroid requirement 

hospitalization 



Result  
October 2020 to December 2022

Visited ED or OPD due to respiratory symptoms ( esp. dyspnea) after more than 2 weeks diagnosis of COVID-19
remained respiratory symptoms after 2 weeks after treatment of COVID -19 management 

patients n = 1,325  

Repeated COVID : Positive 
n = 119  

Patients n = 110 

Excluded ( n = 1088)
1) Evidence of pulmonary bacterial or viral infection
- Symptoms of respiratory infection 
- procalcitonin > 0.5
- positive result of pneumonia work up 
- definitive findings of bacterial pneumonia 

2) pulmonary edema in radiological findings 

3) Combined with 
-other acute medical condition : MACEs (major 
acute cardiovascular events), acute liver disease, 
acute severe metabolic disease, acute kidney injury, 
other infection focus, Connective tissue disease

4)acute Cerebrovascular accident
5)trauma
6)etc.

Survivor
(Analysed primary outcome1, n = 91)

Expired n = 19 

Analysed primary outcome 2 (n = 83 )

Loss of F/U                      n =6 
Discharge w/o recovery      n= 2  Analysis 3



Result - baseline characteristic   

PDeath (n =19)survivor ( n =91)  Total (n=110)Variables

0.8572( 60.1 – 83.4)
14(73.6)

69.5(55.8 – 83.2)
56(60.1)  

69.9 (56.6 -83.2)
75 (70.4)

Median age, year (range)
≥ 65 years, n (%)

0.775
11 (57.9)
8 (42.1)

59(64.8)
32(35.2)

70 (63.6)
40 (36.4)

Gender, n (%)
Male
Female

0.007*
0.067
0.355
0.555
0.811

0.003*
0.021*

<0.001*
0.514
0.352
0.911
0.284

0.044*
0.012*
0.250

0.038*
0.018*

13 (68.4)
8(42.1)
3(15.8)
3(15.8)
2(10.5)

10(52.6)
6(31.6)
7(36.8)
0(0.00)
0(0.00)
2( 10.5)
2(10.5)
7(36.8)
6(31.6)
0(0.00)

10(52.6)
10(52.6) 

32(35.2)
20(22.0)

8(8.8)
10(11.0)

8(8.8)
18(19.8)
10(11.0)

5(5.5)
2(2.2)
4(4.4)
2(2.2)
4(4.4)

15(16.5)
9(9.9)
6(6.6)

12(13.0)
10(10.1)

45 (40.9)
28 (25.5)
11(10.0)
10 (9.1)
28(25.5)
16(15.5)
12(10.9)

2(1.8)
4(3.6)
3(5.4)
4(3.6)
6(5.5)

22(10.0)
15(13.6)

6(5.5)
22(20.8)
20(18.1)

Cormobidity , n (%)
HTN
DM
DL
Chronic kidney disease
liver disease
pulmonary disease

COPD
ILD
asthma
pulmonary infection
etc.

recent infection
cardiovascular
cerebrovascular
neuroendocrine
malignancy
immunosuppressant

Abbreviations: HTN, hypertension; DM, diabetes mellitus; DL, dyslipidemia; COPD, chronic obstructive pulmonary disease; ILD, interstitial lung disease; FiO2, fraction of inspired oxygen; WBC, white blood cells;
CRP, C- reactive protein; Kl-6, Krebs von den Lungen-6; GGO, ground glass opacity



pDeath (n = 19)Survirvivor ( n= 91)Total (n=110)Variables

0.438

0.092

0.129

0.064

4(21.2)
0(0.00)
0(0.00)
0(0.00)
1(5.3)

0(0.00)
14(73.7)

1(5.3)
18(94.7)

4(21.1)
10(52.6)
5(26.3)

20.31±9.06
12(63.2)
4(21.1)
2(10.5)
1(5.3)

31(34.1)
2(2.2)
1(1.1)
5(5.5)
9(9.9)
2(2.2)

41(45.1)

20(22.0)
71(78.0)

38(41.8)
42(46.2)
11(12.1)

18.4±8.58
76(83.5)

8(8.8)
3(3.3)
4(4.4)

35(31.8)
2(1.8)
1(0.9)
5(4.5)

10(9.1)
2(1.8)

55(50.0)

21(19.1)
89(80.9)

42 (38.2)
52 (47.3)
16 (14.5)

18.7 ±8.65
88 (80.0)
12(10.9)

5(4.5)
5(4.5)

CT finding
pure GGO
GGO and consolidation
pure consolidation
pure linear opacity
GGO and linear opacity
consolidation and linear opacity
with three sign

involvement of lung lobes
N <3
N>3

COVID-19 management, n (%)
Isolation
Remdesivir
Remdesivir + dexamethasone

Onset after covid diagnosis, (days)
14 – 21, n (%)
22 - 28, n (%)
29 - 35 , n (%)
36 - , n (%)

0.0030.66±0.260.39±0.230.51±0.26FiO2

0.108

0.564

0.001

13515.8±8827

14.1±9.46

1509.6±933.2

9359±6680

8.63±7.85

725.3±510.3

11133.9 ±7310.9

11.60±8.65

834.21±881.30

WBC [WBCs/μl ] , n(%)

CRP [mg/dL], n (%)

Kl – 6 [U/mL], n (%)

Abbreviations: HTN, hypertension; DM, diabetes mellitus; DL, dyslipidemia; COPD, chronic obstructive pulmonary disease; ILD, interstitial lung disease; FiO2, fraction of inspired oxygen; WBC, white blood cells; CRP, C- reactive protein;
Kl-6, Krebs von den Lungen-6; GGO, ground glass opacity



Result – outcome   

pDeath (n = 19)Survirvivor ( n= 91)Total (n=110)Variables

0.032

<0.001

13.8±13.7

1.85±2.24

NA

13.0±8.38

0.65±0.36

50.68±21.32

13.12 ± 9.47

0.86±1.07

NA

Hospital day ( =days)

Steroid requirement ( steroid/BW/days)
(= mg/kg/days)

Steroid duration ( = days)



Result -outcome 1

multivariate analysisunivariate analysis

parameter
p-valueβp-valueβ

0.354-0.0020.2150.01Age

0.148-0.0020.8350.056Sex

0.1230.1510.0520.509HTN

0.547-0.0400.362-0.264DM

0.637-0.4750.836-0.084DL

0.551-0.5990.028*0.841CKD

0.4200.0820.776-0.127Liver disease

0.9570.0550.015*0.686Pulmonary disease

0.6160.550.9390.027COPD

0.047**2.029<0.001*1.262ILD

0.438-0.7810.841-0.243Asthma

0.175-1.3740.817-0.163Pulmonary infection

0.956-0.0550.6650.286Recent infection

0.1441.4810.880-0.047Cardiovascular

0.1292.2420.6740.148Cerebrovascular

0.907-0.1180.818-0.128Neuroendocrine

0.3101.0240.7050.104Malignancy

0.2251.2250.9030.033Immunocompromised

0.991

0.494

0.011

-0.065

0.057

0.914

-0.144

-0.012

COVID treatment

Antiviral agent

dexamethasone

0.107

0.950

0.565

0.441

0.468

0.749

-1.636

0.064

-0.578

2.091

-0.730

0.321

0.939

0.323

0.788

0.075

0.377

< 0.001*

0.019

-0.336

-0.043

0.227

0.216

0.305

CT finding 

GGO & consolidation

Pure consolidation

Pure linear opacity

GGO & linear opacity

Consolidation & linear opacity

With three sign

0.2340.8290.2400.424

No. of infiltrated lobes

N <3

N > 3 

<0.001**6.130<0.001*0.025Onset

0.034**2.172<0.001*0.815FiO2

0.8240.2240.6320.002CRP

0.4850.7030.4664.133E-6WBC

0.3670.0000.2420.000KL-6

R square 
= 0.279

R square 
= 0.358



Result -outcome 2 ( Steroid duration) 

multivariate analysisunivariate analysis

parameter
p-valueβp-valueβ

0.926--0.0100.871-0.027Age

0.233--0.1090.666-2.034Sex

0.204-0.1370.7121.745HTN

0.587--0.0680.8660.921DM

0.694-0.0450.9650.349DL

0.457--0.0810.524-4.585CKD

0.309-0.1170.356--7.325Liver disease

0.9570.0550.2346.699Pulmonary disease

0.193-1.3160.566-4.136COPD

0.5450.6090.033*20.865ILD

0.794-0.2630.7993.904Asthma

0.099--0.1740.9001.379Pulmonary infection

0.118-1.5860.208-13.787Recent infection

0.1221.5680.1758.204Cardiovascular

0.4520.7570.1849.972Cerebrovascular

0.108-0.1730.024*20.147Neuroendocrine

0.335-0.137<0.001*-15.691Malignancy

0.973-0.0040.238-5.583Immunocompromised

0.561

0.059

-0.584

--0.201

<0.001*

0.164

-18.350

-9.565

COVID treatment

Antiviral agent

dexamethasone

0.792

0.984

0.584

0.984

0.667

0.023*

-0.024

-0.002

-0.056

0.002

-0.048

0.350

0.633

0.685

0.474

0.172

0.477

< 0.001*

-7.343

--8.778

-7.070

-10.251

-10.921

20.822

CT finding 

GGO & consolidation

Pure consolidation

Pure linear opacity

GGO & linear opacity

Consolidation & linear opacity

With three sign

0.2710.117<0.001*20.355

No. of infiltrated lobes

N <3

N > 3 

0.011*0.2670.002*0.795Onset

0.001*0.362<0.001*48.750FiO2

0.7180.0390.1720.390CRP

0.426-0.8010.7100.000WBC

0.0630.0000.014*0.018KL-6

R square 
= 0.280

R square 
= 0.102



95% CI
ORPWaldSEBVariables

ULCILLCI

1.0560.9761.0150.4620.5420.0200.015Age

2.0420.2720.7460.5680.3260.514-2.275

Female

male
Sex

NoHTN

11.5161.3863.9950.01*6.5740.5401.385Yes

7.2380.9152.5820.0733.2130.5290.948
No
Yes

DM

8.1350.4651.9450.3620.8310.7300.665
NO
Yes

DL

6.1420.3761.5190.5580.3440.7130.418
No
Yes

CKD

12.7211.5964.5060.004*8.0840.5291.505
No
Yes

Pulmonary 
disease 

12.0371.1613.7380.027*4.8850.5971.319
No
Yes

COPD

36.702.74310.033<0.001*12.1450.6622.306
No
Yes

ILD

15.10.4342.5590.31.0761.0760.940
No
Yes

Recent infection

8.7400.9992.9560.053.8380.5531.084
No
Yes

Cardiovascular

13.7841.2834.2050.018*5.6230.6061.436
No
Yes

Cerebrovascular

8.0051.0322.8740.043*4.0800.5231.056
No
Yes

Malignancy

9.2761.1873.3180.022*5.2290.5251.199
No
Yes

Immunocompromi
sed

7.815
18.896

0.655
0.987

2.262
4.318

0.197
0.052

1.665
3.773

0.633
0.753

0.816
1.463

Isoliation
Anitival

AV + Dexa
COVID treatment

Univariable analysis- Outcome 3 



95% CI
ORPWaldSEBVariables 

ULCILLCI

8.706

8.831

0.00

0.00

0.00

0.861

0.00

0.793

0.00

0.00

0.00

0.861

0.00

2.646

0.999

1.0

0.999

0.899

0.999

0.113

0.00

0.00

0.00

0.16

0.00

2.505

28420

40192

17974

1.18

28420

0.615

-19.155

-19.155

-19.155

-0.15

-19.155

0.973

Pure GGO

GGO & consolidation

Pure consolidation

Pure linear opacity

GGO & linear opacity

consolidation&linear opacity 

three sign

CT

40.3390.6375.0700.1252.3541.0581.623
N < 3
N > 3

1.0730.9731.0220.3920.7330.025.021Onset

318.2096.54745.644<0.001*14.8730.9913.821FiO2/SpO2

1.1341.0141.0720.1146.0320.0280.07CRP

1.001.001.000.314.6430.000.00WBC

1.0031.0001.0020.009*6.8430.0010.002KL-6

1.0590.961.0080.7370.1130.0250.008
Hospital 

day

75.8085.05419.573<0.001*18.5340.6912.974Steroid requirement

Univariable analysis- Outcome 3 



95% CI
ORpWaldSEBVariables 

ULCILLCI

54.4640.0982.3130.6030.271.6140.839

No 

Yes
HTN

9.614

26.514

0.001

0.012

0.103

0.562

0.326

0.769

0.966

0.086

2.316

1.966

-2.275

-0.576

No

Yes

No

Yes

Pulmonary 

disease

COPD

ILD

No
CVA

46.3060.1052.280.610.261.5530.792Yes

1.17E41.351397.1120.039*4.2592.95.984

No

Yes
Cancer

87.9170.0191.2870.9070.0142.1550.252

No

Yes

Immunocompr

omised 

1.32E50.814353.450.0553.6764.8229.245FiO2

1.0081.0011.0040.013*6.1460.0020.004KL-6

9.7300.4592.1130.3370.9210.7790.748Steroid requirement

Multivariable analysis - Outcome 3 



Result

1. onset of late COVID symptoms ( time for steroid application ) 

2. FiO2/SpO2 ( disease severity)

3. Underlying ILD

steroid requirement Outcome 1  Outcome 2  

1. onset of late COVID symptoms ( time for steroid application ) 

2. FiO2 ( disease severity)

3. Degree of organization                             

steroid duration 

Outcome 3  

KL-6
malignancy

mortality



Disccusion-Outcome 1  

Discharge 
Steroid off  

hospitalization  

Onset of 
symptomsOnset of 

symptoms

COVID  
positive

Medicina 2021, 57, 283



Disccusion- Outcome 1  

Tuberculosis and Respiratory Diseases 2022;85(4):358-360.

- Multicenter, retrospective study,  8 centers in South 
Korea from July 2021 to April 2022.

- at least one week after the acute phase of COVID-19 
pneumonia, according to physicians’ diagnosis.



Disccusion- Outcome 2  

Discharge Steroid off  

hospitalization  

Onset of 
symptomsOnset of 

symptoms

COVID  
positive Steroid off

2018 간질성폐질환 (ILD) 임상진료지침Thorax 2009;64(Suppl III):iii1–iii55. doi:10.1136/thx.2009.121434

Death (n = 19)Survirvivor ( n= 91)Total (n=110)Variables

NA50.68±21.32NASteroid duration ( = days)



Discussion- outcome 3

Respiratory Medicine, 2020-09-01, Volume 171, Article 106096

European Respiratory Journal 2021 58: 2004125



Limitation 
1. Small size of sample

2. Retrospective study 
- Heterogenicity : ex) Heterogenicity of cause of death…

- Mismatch Time between  :

Steroid application( symptom onset)  and  objective organization  

3. No evaluation for recurrence for Post COVID organizing pneumonia 

4. No record of Vaccination


