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Adjunctive corticosteroid treatment for organizing pneumonia in COVID-19 patients with 
persistent respiratory failure  
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A B S T R A C T   

Since the beginning of COVID-19 pandemic, clinical, radiological and histopathological features consistent with 
viral-induced organizing pneumonia (OP) have been reported as hallmark characteristics of the disease. Here, we 
describe the case of ten patients with severe COVID-19 pneumonia treated with methylprednisolone 1mg/kg for 
showing clinical and radiological features suggestive of OP at least 20 days after symptom onset and despite 
standard treatment for COVID-19.   

To the editor 

Organizing pneumonia (OP) is a well-known condition which reflects 
one type of inflammatory process resulting from a non-specific lung 
injury, such as virus-related interstitial pneumonias [1]. Since the 
beginning of COVID-19 pandemic, radiological and histopathological 
patterns consistent with viral-induced OP have been reported as hall-
mark features of later stages of the disease [2,3], and clinical features 
like “silent hypoxemia” are well recognized characteristics of this syn-
drome [4]. In this regard, there is evidence suggesting that the protocol 
adopted by the Recovery trial may not be sufficient to control symptoms 
in all patients with COVID-19 pneumonia, both in early [5], and later 
stages of the disease [6]. Here, we describe the case of ten patients 
admitted at our centre between the 2nd of November to the 2nd of 
December 2020 for severe COVID-19 pneumonia, who were treated with 
methylprednisolone 1mg/kg for showing clinical and radiological fea-
tures consistent with OP despite standard treatment. 

The median age of the study population was 73.1 years old, and 7 
(70%) patients were males. The most common underlying conditions 
were hypertension (50%), coronary artery disease (20%), chronic 
obstructive pulmonary disease (20%) and chronic kidney disease (20%). 
All subjects presented with fever and fatigue, while 4 patients reported 
cough or shortness of breath and one patient reported a syncope, and 
they all were diagnosed of COVID-19 infection using RT-PCR assay on 
nasopharyngeal swabs. At hospital admission, all patients had evidence 
of bilateral ground glass opacities on chest CT scan and required oxygen 
supplementation for hypo/normocapnic respiratory failure. According 
to local guidelines, the patients received intermediate-dose anti-
coagulation (enoxaparin 40mg BID) plus a first steroid treatment course 
with dexamethasone 6mg/die for 10 days. Four patients who were 
admitted within 10 days from symptoms onset were treated with a 5-day 
course of remdesivir. Nine patients received supplemental oxygen 
therapy with high-flow nasal cannula, and four patients were admitted 
to intensive care unit where they underwent non-invasive ventilation. 

Despite conventional treatment, at the time of methylprednisolone 
initiation, all patients had persistent respiratory failure (defined as a 
PaO2/FiO2 < 300 mmHg at least 20 days after symptom onset) 
requiring supplemental oxygen therapy. Thus, a follow-up chest CT scan 

was performed, which showed radiological findings suggestive of viral- 
induced OP. All subjects provided informed consent for data and sample 
collection. Methylprednisolone was administered intravenously in two 
daily doses, starting with a 1mg/kg dose which was then gradually 
tapered every three days until interruption. Median time from hospi-
talization to treatment start was 14.5 days (interquartile range [IQR], 
10-19). 

At treatment start, median PaO2/FiO2 ratio was 198.5 mmHg (IQR 
169 - 217), improving to 253 (IQR 235 - 321) at one week from steroid 
beginning. Changes from baseline of PaO2/FiO2 before and after 
methylprednisolone initiation are shown in Fig. 1. Of note, the gain in 
PaO2/FiO2 experienced by patients, as determined by serial blood gas 
analyses, was larger in the week after the adjunctive steroid treatment 
(median difference 51 mmHg, IQR 35–114) as compared to the week 
before (median difference 29 mmHg, IQR 3–51), although the observed 
difference did not reach statistical significance at the Wilcoxon signed- 
rank test (p = 0.051). Furthermore, one week after methylpredniso-
lone initiation, median C-reactive protein levels went from a baseline of 
34.2 mg/L (IQR, 11.5–46.5), to 7 mg/L (IQR, 1.5–9.55). Eight patients 
were weaned from oxygen therapy and discharged from the hospital 
within two weeks since treatment start. No major side effects were 
observed. Two patients, one of whom had a known diagnosis of diabetes, 
showed a transient increase in fasting glucose levels, and 2 patients 
developed uncomplicated urinary-tract infection. Of note, three months 
after hospital discharge, 3 patients repeated a chest CT scan, which 
showed substantial resolution of the radiographic alterations suggestive 
of OP. 

The main limitations of this case series are the low number of pa-
tients and the absence of a control group. Yet, all patients showed 
clinical and radiological findings consistent with secondary organizing 
pneumonia and, in the majority of the study population, we observed an 
improvement in the lung function short after the treatment start. As 
such, our experience corroborates the need for a better understanding of 
the role of OP in the pathophysiology of COVID-19. In this view, we 
suggest that patients affected by COVID-19 pneumonia may benefit of a 
more personalised approach to the corticosteroid treatment [8] even in 
the later stages of the disease. To our knowledge, this is the first study 
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reporting the impact of an adjunctive steroid therapy for COVID-related 
OP. Further clinical trials may be needed to define the risk benefit ratio 
of different corticosteroid regimens in patients presenting with radio-
logical findings suggestive of OP and persistent respiratory failure 
despite standard treatment. 
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Fig. 1. Changes from baseline of PaO2/FiO2 before and after initiation of methylprednisolone 1mg/kg (Day 0). Thick line represents changes of the median 
PaO2/FiO2. 
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