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INTRODUCTION
─

Steroids have been shown to reduce inflammation and 

to impair hypoxic pulmonary vasoconstriction (HPV) in 

high altitude-induced pulmonary oedema (1). Steroids 

are widely used in severe COVID-19 (2) and are 

beneficial in classical ARDS (3). However, their effects 

on the regional distribution of pulmonary gas volume 

and blood volume in ARDS patients are still unexplored.



OBJECTIVES
─

Profiting off dual energy computed tomography 

(DECT) (4), we investigated:

1) the relationship between the use of steroids and HPV 

impairment in severe COVID-19; 

2) the influence of steroids on lung oedema and gas 

distribution in severe COVID-19.



METHOD
─

Severe COVID-19 patients who had undergone DECT were 

included in the study. The patients’ cohort was divided in two 

groups, depending on steroids therapy. From each DECT, 20 gas 

volume maps and the corresponding 20 blood volume maps, 

evenly distributed along the cranial-caudal axis, were analyzed. 

Based on DECT image analysis:

• To estimate HPV, pulmonary blood volume distribution was 

analyzed in the hypoinflated areas of the lung. 

• Total lung weight was measured as index of lung oedema.



RESULTS
─

Sixty patients were analyzed, whereof 43 received steroids. Patients not exposed to steroids 

showed a more extensive not-inflated non-perfused area (19% vs 13%, p<0.01) and less 

homogeneous pulmonary blood volume of hypoinflated areas (kurtosis: 1.91 vs 2.69, p<0.01) (5), 

indicating a preserved HPV compared to patients treated with steroids. Patients exposed to 

steroids showed a significantly lower lung weight (953 gr vs 1140 gr, p=0.01).



CONCLUSION
─

The use of steroids might cause impaired HPV and might 

reduce lung oedema in severe COVID-19. This is consistent with 

previous findings in other diseases. Moreover, steroids reduce lung 

weight, as index of decreased lung edema, and cause a more 

homogeneous distribution of gas within the lung.
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