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Abstract
Background

Although the incidence of post-COVID-19 organizing pneumonia (OP) is low, the mortality and morbidity in
select patients appear to be high. Anticipating specific populations who may be at higher risk and initiating
treatment earlier could reduce mortality.

Research question

Does treatment with high dose, standard dose, or no glucocorticoids for COVID-19 infection impact the
incidence and clinical outcome in COVID-19-induced OP?

Study design and methods

This was a single-center, retrospective, observational cohort study conducted from 03/01/2020 to 06/30/2021
in hospitalized patients over the age of 18 with confirmed COVID-19 infection and computed tomography
(CT) scan evidence of OP. Institutional review board (IRB) approval was obtained from the institution
(STUDY00002241). Patients” demographics and oxygen requirements at the time of diagnosis, at the time of
discharge, and at one, three, six, 10, and 12 months post-discharge were obtained. The dose, duration, and
choice of glucocorticoid therapy were recorded for each subject, as well as oxygen requirements during
hospitalization. Despite radiological evidence of OP, patients on minimal supplemental oxygen
requirements did not receive high-dose or long-duration glucocorticoid therapy.

Results

A total of 881 patients were admitted with COVID-19, of which 42 met the study criteria. Three patients
underwent a lung biopsy to confirm the diagnosis of organizing pneumonia. All other patients were
diagnosed based on CT imaging and clinical presentation. Of the patients, 17% did not receive any steroid
treatment, while 36% received dexamethasone and 43% received prednisone. The most common oxygen
requirement at the time of discharge for steroid-treated patients was nasal cannula (55%) and room air
(29%). The incidence of OP in this patient population was 0.05 with a mortality rate of 14%.

Interpretation and relevance

The incidence of post-COVID-19 OP appears to be lower than anticipated. Steroids for patients on lower
supplemental oxygen requirements were discontinued although they had radiological evidence of OP.
Patients who were on higher supplemental oxygen requirements at 10 days were continued on steroids
regardless of imaging. The decision to continue steroids should be based on individual patient characteristics
such as oxygen requirements. In the future, larger multicenter cohort studies would help understand further
treatment of post-COVID-19-associated OP. Anticipating specific populations who may be at higher risk and
starting treatment earlier could help reduce mortality.
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Introduction

Organizing pneumonia (OP) and its variant, acute fibrinous and organizing pneumonia, are well-known
complications of severe viral infections. Recent reviews of postmortem biopsies and computed tomography
(CT) imaging in patients suggest that a subset of patients develop secondary organizing pneumonia (OP)
following infection with SARS-CoV-2.

OP is a type of interstitial lung disease (ILD) that has been associated with various known etiologies, such as
infections (especially viral), drugs, rheumatologic pathologies, aspiration, or radiation therapy [1]. Clinical
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symptoms of secondary OP are usually described as nonspecific flu-like symptoms that persist over several
weeks [1] after an initial insult. Radiological findings of OP on CT imaging predominantly show evidence of
peripheral consolidations, ground glass opacities, bronchiectasis, pleural effusion, and thickening of the
adjacent pleura [2-4].

Although the full extent of long-term pulmonary complications from COVID-19 remains unknown, given
the number of infections, even a small proportion of patients with a persistent functional deficit from
secondary OP represents a significant disease burden [3]. Given the functional limitations of secondary OP
and the long duration of symptoms, it is imperative for studies to follow eligible study subjects for several
months after diagnosis to uncover the most clinical value. To this effect, we conducted a retrospective study
of patients with persistent hypoxia following COVID-19 infection for over 12 months. The goal of our study
was to identify whether using high-dose steroids in COVID-19-infected patients with persistent symptoms
and radiological features of OP has better clinical outcomes compared to those with standard
dexamethasone therapy versus no steroid therapy at all.

Materials And Methods
Study design

We conducted a single-center, retrospective, observational cohort study of hospitalized patients with
COVID-19 pneumonia confirmed by polymerase chain reaction (PCR) assay testing between 03/01/2020 and
06/30/2021. The intended subjects were those patients who survived initial pneumonia but were found to
have persistent respiratory symptoms with radiological evidence of organizing pneumonia (Table ). Eligible
study subjects were then divided into those who were treated with high-dose prednisone (60-80 mg),
standardized COVID-19 treatment dexamethasone dose (6 mg), combination therapy, or no steroids at all.
Institutional review board (IRB) approval was obtained prior to initiating the study.

Inclusion criteria Exclusion criteria
Positive PCR COVID-19 infection requiring hospitalization Age < 18 years
Persistent respiratory symptoms post-COVID-19 infection post-discharge* Persistent respiratory symptoms explained by an alternative diagnosis

CT scan with evidence of OP** CT imaging consistent with an alternative diagnosis

TABLE 1: Inclusion and exclusion criteria

*Patients with alternative explanations for their respiratory symptoms (chronic respiratory disease, recurrent infection, ILD, etc.) were excluded from the
study.

**Patients with histological evidence of OP were included in the study (n=3).

PCR: polymerase chain reaction, COVID-19: coronavirus disease 2019, CT: computed tomography, OP: organizing pneumonia

Patient selection

All study participants were selected from Louisiana State University Health Hospital in Shreveport, LA, USA.
Each subject had to be 18 years of age or older and had a record of positive PCR COVID-19 infection and
associated hospitalization from respiratory failure. Those who had returned to the hospital or outpatient
clinic with continued hypoxia with radiological studies (CT scan) suggestive of organizing pneumonia were
selected for further analysis (Table 7).

Data collection and clinical assessment

All data were extracted from the health system’s medical record system, Epic. The data extracted included
the following: demographic information (age, sex, and patient-reported race and ethnic group), body mass
index (BMI) recorded within the duration of our study, and chronic medical comorbidities (chronic
obstructive pulmonary disease (COPD) or emphysema, diabetes mellitus, obesity, hypertension,
hyperlipidemia, or cancer). Subjects were assessed based on initial oxygen requirements at the time of
COVID-19 diagnosis and oxygen requirements at the time of discharge, as well as one, three, six, 10, and 12
months post-discharge. Glucocorticoid therapy, dose, and duration were collected when applicable, and
oxygen requirements at the time of steroid therapy initiation were compiled. Patients in both critical care
settings and general medicine units were included in this study. Patient records were then followed to
isolate those with persistent hypoxia and radiological evidence of organizing pneumonia to determine the
overall outcome of steroid therapy during the initial COVID-19 infection.
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Results

Characteristics of COVID-19-positive patients

We identified a total of 881 patients admitted with COVID-19, of which 42 met the study criteria of having
COVID-19-associated organizing pneumonia. Age ranged from 18 to 73 years with a median age of 60.5
years and a mean of 53.4 years. Of the study subjects, 52% were male. The average BMI for the subject
population was 33.6 kg/mz. More than 50% of the study subjects had at least 1-3 comorbidities at the time of
infection. Out of the 42 subjects, 13 were intubated and mechanically ventilated at the time of admission to
the hospital. The most common mode of oxygen delivery to the remainder of the subjects at the time of
admission was via nasal cannula. At the time of discharge, three patients remained mechanically ventilated,
while 23 were discharged home with oxygen via nasal cannula. Twelve subjects left the hospital without
further oxygen requirements (Table 2).

Characteristic Value
Age in years, average 53.43

Gender, number (%)

Female 20 (48%)
Male 22 (52%)
BMI in kg/m?2, average 33.61
Race, number (%)
Black 23 (55%)
Hispanic 3 (7%)
Native American 1(2%)
White 1(2%)
Unknown 14 (33%)
Comorbidities*, number (%)
0 6 (14%)
1 12 (29%)
2 7 (17%)
3 10 (24%)
4 6 (14%)
5 1(2%)

Mechanically ventilated on admission, number (%)

No 29 (69%)

Yes 13 (31%)
Oxygen requirement at diagnosis, number (%)

BiPAP 9 (21%)

High-flow nasal cannula 11 (26%)

Nasal cannula 11 (26%)

Room air 3(7%)

Ventilator 8 (19%)
Oxygen requirement at discharge, number (%)

BiPAP 1(2%)

Deceased 3(7%)
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Nasal cannula 23 (55%)
Room air 12 (29%)
Ventilator 3 (7%)
Glucocorticoids, number (%)
None 7(17%)
Dexamethasone 6 mg 15 (36%)
Dexamethasone and prednisone 1(2%)
Hydrocortisone and prednisone 1(2%)
Prednisone 60-80 mg 18 (43%)
Duration of therapy, days 15.6
Deceased, number (%) 6 (14%)

TABLE 2: Summary of patient characteristics, oxygen requirements, and glucocorticoid therapy

*COPD or emphysema, diabetes mellitus, obesity, hypertension, hyperlipidemia, or cancer

COPD: chronic obstructive pulmonary disease, BMI: body mass index, BiPAP: bilevel positive airway pressure

Glucocorticoid therapy

Out of the 42 patients included in the study, 35 were treated with glucocorticoids during hospitalization.
Eighteen patients were treated with high-dose prednisone (60-80 mg), while 15 were treated with
dexamethasone (6 mg) for routine COVID-19 treatment. One subject was treated with high-dose prednisone
after completing the 10-day dexamethasone therapy, while one was treated with hydrocortisone prior to
transitioning to prednisone. Seven patients were not treated with any glucocorticoids at all during
hospitalization. The average duration of therapy in this study was 15.6 days. Out of the patients treated with
high-dose prednisone, four were deceased, and one was lost to follow-up. There were no reported deaths in
the dexamethasone group. One patient with no steroid treatment was deceased in our study population.

Oxygen requirements

Out of the patients treated with high-dose prednisone, the average oxygen requirement at discharge was 3.5
L via nasal cannula. Most patients had no oxygen requirements at one-month follow-up, with no subjects
requiring supplemental oxygen at 12 months follow-up. In the dexamethasone group, the average oxygen
requirement at discharge was 2 L via nasal cannula, with only one patient persistently requiring 2 L of
oxygen at 12 months follow-up. In the no glucocorticoid group, most patients were discharged with no
supplemental oxygen, and there were no subjects who required oxygen at 12 months follow-up.

Organizing pneumonia diagnosis

Three patients underwent a lung biopsy to confirm the diagnosis of organizing pneumonia. All other
patients were diagnosed based on CT imaging and clinical presentation.

Discussion

This study examined the correlation between steroid therapy during COVID-19 infection and the
development of secondary organizing pneumonia. It was found that the incidence of post-COVID-19 OP
appears to be lower than anticipated, with an incidence rate of roughly 0.05 in our study population. A
significant proportion of patients had at least 1-3 underlying medical conditions. The determining factor for
the continuation of glucocorticoid therapy in our study population was the patient’s clinical presentation
and oxygen requirements, irrespective of radiological evidence of OP on chest imaging. Most patients with
low supplemental oxygen requirements had good clinical outcomes, with most patients requiring no further
oxygen at 12 months follow-up. Patients who were on higher supplemental oxygen requirements after 10
days of steroid therapy (>2 L nasal cannula) were continued on steroid treatment, and the mortality rate was
at approximately 14%. We conclude that the incidence of post-COVID-19-associated OP is low in this small
cohort of patients, and the decision to continue steroids should be individualized to the patient and their
respiratory requirements.

There have been previous reports of secondary OP associated with contagious respiratory viruses
responsible for previous pandemics, such as severe acute respiratory syndrome (SARS), Middle Eastern

2023 Yazdi et al. Cureus 15(1): €33991. DOI 10.7759/cureus.33991 40f5



Cureus

respiratory syndrome (MERS), and influenza A [5,6]. Although histological assessment is required to confirm
the diagnosis, a biopsy is not routinely performed due to the severity of the patient’s condition. The main
management strategy for OP is the use of high-dose corticosteroids (methylprednisolone 500-1,000 mg for
3-5 days, followed by 0.75-1 mg/kg prednisone), which is significantly higher than the dose used for the
treatment of COVID-19 pneumonia (6 mg of dexamethasone daily for up to 10 days) [3,7]. In prior studies, it
has been shown that patients with persistent radiological and clinical features of OP post-COVID-19
infection benefitted from resuming oral glucocorticoid therapy with resolution of their symptoms in an
outpatient setting [3]. Consistent with the current literature, we redemonstrate clinical improvement in
patients with COVID-19-associated OP. However, in our study, glucocorticoid therapy was not initiated
exclusively in those with radiological evidence of OP. Also, steroid therapy in our patient population was at
a lower dose than routinely used for OP treatment. Continuous glucocorticoid therapy in our patient
population correlated with clinical evidence of OP more so than radiological evidence. We demonstrate the
importance of individualizing therapy based on the patient’s pulmonary functional status post-COVID-19
infection.

Our study limitations stem mainly from the small sample size. Another limitation of the study is relying on
CT imaging for the diagnosis of OP, as histological evidence of OP was only available in three of the subjects
studied. This study is also single-centered, and the prevalence of OP post-COVID-19 cannot be generalized
to other populations based on our findings. Although the incidence of post-COVID-19 OP is low, the
mortality and morbidity in select patients appear to be high. Anticipating specific populations who may be at
higher risk and starting treatment earlier could help reduce mortality. Larger cohort studies are needed to
help develop better treatment strategies.

In the future, larger multicenter cohort studies would help understand further treatment of post-COVID-19-
associated organizing pneumonia.

Conclusions

The incidence of post-COVID-19 OP appears to be low. In this study, patients treated with high-dose
prednisone (60-80 mg) versus dexamethasone 6 mg versus the combination of the two treatments were
evaluated and followed for one year post-COVID-19 infection. In our study, steroid treatment in patients
with lower supplemental oxygen requirements was discontinued despite radiological evidence of OP.
Patients who were on higher supplemental oxygen requirements at 10 days were continued on steroids
regardless of imaging. The decision to continue steroids should be based on individual patient
characteristics, and no clinical outcome difference was noted 12 months post-discharge between
patients treated with high-dose prednisone versus dexamethasone 6 mg.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Louisiana State
University (LSU) Health Shreveport Institutional Review Board (IRB) issued approval STUDY00002241.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References

1. Chong WH, Saha BK, Chopra A: Does COVID-19 pneumonia signify secondary organizing pneumonia?: a
narrative review comparing the similarities between these two distinct entities. Heart Lung. 2021, 50:667-
74.10.1016/j.hrtlng.2021.04.009

2. Bieksiene K, Zaveckiene ], Malakauskas K, Vaguliene N, Zemaitis M, Miliauskas S: Post COVID-19
organizing pneumonia: the right time to interfere. Medicina (Kaunas). 2021, 57:10.3390/medicina57030283

3. Myall KJ, Mukherjee B, Castanheira AM, et al.: Persistent post-COVID-19 interstitial lung disease. An
observational study of corticosteroid treatment. Ann Am Thorac Soc. 2021, 18:799-806.
10.1513/AnnalsATS.202008-10020C

4. Vadasz I, Husain-Syed F, Dorfmiiller P, et al.: Severe organising pneumonia following COVID-19. Thorax.
2021, 76:201-4. 10.1136/thoraxjnl-2020-216088

5. Ajlan AM, Khashoggi K, Nicolaou S, Miiller NL: CT utilization in the prospective diagnosis of a case of
swine-origin influenza A (HIN1) viral infection. ] Radiol Case Rep. 2010, 4:24-30. 10.3941/jrcr.v4i3.427

6. Ajlan AM, Ahyad RA, Jamjoom LG, Alharthy A, Madani TA: Middle East respiratory syndrome coronavirus
(MERS-CoV) infection: chest CT findings. AJR Am ] Roentgenol. 2014, 203:782-7. 10.2214/AJR.14.13021

7. Bradley B, Branley HM, Egan J], et al.: Interstitial lung disease guideline: the British Thoracic Society in
collaboration with the Thoracic Society of Australia and New Zealand and the Irish Thoracic Society.
Thorax. 2008, 63:v1-58. 10.1136/thx.2008.101691

2023 Yazdi et al. Cureus 15(1): €33991. DOI 10.7759/cureus.33991 50f5


https://dx.doi.org/10.1016/j.hrtlng.2021.04.009
https://dx.doi.org/10.1016/j.hrtlng.2021.04.009
https://dx.doi.org/10.3390/medicina57030283
https://dx.doi.org/10.3390/medicina57030283
https://dx.doi.org/10.1513/AnnalsATS.202008-1002OC
https://dx.doi.org/10.1513/AnnalsATS.202008-1002OC
https://dx.doi.org/10.1136/thoraxjnl-2020-216088
https://dx.doi.org/10.1136/thoraxjnl-2020-216088
https://dx.doi.org/10.3941/jrcr.v4i3.427
https://dx.doi.org/10.3941/jrcr.v4i3.427
https://dx.doi.org/10.2214/AJR.14.13021
https://dx.doi.org/10.2214/AJR.14.13021
https://dx.doi.org/10.1136/thx.2008.101691
https://dx.doi.org/10.1136/thx.2008.101691

	Glucocorticoid Therapy in COVID-19-Induced Organizing Pneumonia: A Rare Occurrence
	Abstract
	Background
	Research question
	Study design and methods
	Results
	Interpretation and relevance

	Introduction
	Materials And Methods
	Study design
	TABLE 1: Inclusion and exclusion criteria

	Patient selection
	Data collection and clinical assessment

	Results
	Characteristics of COVID-19-positive patients
	TABLE 2: Summary of patient characteristics, oxygen requirements, and glucocorticoid therapy

	Glucocorticoid therapy
	Oxygen requirements
	Organizing pneumonia diagnosis

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


