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I- Additional file Methods 
1- Subtraction CT Angiography Protocol
Adult patients with RT-PCR-confirmed or high clinical suspicion of SARS-COV-2 infection who satisfied hospitalization criteria underwent a subtraction CT angiography (sCTA) upon admission to the hospital. Imaging data were acquired with multidetector CT (Canon Aquilion Prime 80). Firstly, an unenhanced scan was obtained after placing the patient in a supine position, followed by IV injection of 100 mL iodinated contrast medium at a rate of 5 mL/seg (Visipaque 320, GE Healthcare, Milwaukee, WI). After bolus triggering at the level of the pulmonary artery with a relative threshold of 150 HU, an early pulmonary arterial angiographic phase was obtained, followed by a delayed pulmonary arterial phase eight seconds later. All the exams were performed with the same acquisition parameters of kV (100 kV), automatic exposure control (standard), similar range and field-of-view (FOV: L or LL), collimation (0.5 × 80), pitch factor (1.4), and rotation speed (0.35 s). The acquired images had the same reconstruction parameters of slice thickness (1.0 mm), reconstruction interval (0.8 mm), and convolution filter (mediastinum). The average dose DLP (mGy/cm) was 1063 (range: 701–1946). Breathing instructions were the same for all examinations.
The sCTA technique uses software-based motion correction between unenhanced and enhanced CT scans to obtain an iodine distribution map of the lung parenchyma. Iodine distribution maps of the early and delayed arterial phases were obtained using SureSubtraction software (version 7.0; Canon Medical Systems, Japan). Iodine maps were generated with gray-scale and identical color window tables ranging from blue (low iodine enhancement) to yellow (high iodine enhancement).

2- Image analysis: CT Severity Score 
Areas of injured parenchyma in both lungs were assessed for a predominant pattern. These were characterized as ground glass opacities, consolidation, and mixed patterns. Airspace compromise was assessed for each of the 5 lobes while considering the extent of anatomic involvement as follows: 0 points for no involvement; 1 point for < 30% involvement; 2 points for 31–60% involvement; and 3 points for > 61% involvement. The resulting CT severity score was the sum of each individual lobar score (range: 0 - 15), which allowed us to classify the extent of pulmonary involvement as mild (1-5), moderate (6-10), or severe (11-15). Iodine distribution maps were evaluated together with the conventional CT images. 

3- Image analysis: sCTA Perfusion Score 
Areas of apparently healthy lung parenchyma in conventional CT images were assessed qualitatively to determine the presence and extent of hypoperfusion, also while considering the normally expected anteroposterior and apicobasal perfusion gradient. Hypoperfusion in iodine distribution maps was graded using the following scoring system (sCTA perfusion score). First, both lungs were divided into five lobes (upper right and left lobes, middle lobe, and lower right and left lobes). Then, the extension of hypoperfusion in apparently healthy lung parenchyma in each lobe was categorized as “normal perfusion” (0 points), “less than 50% of the lobe affected” (1 point), and “50% of the lobe or more affected” (2 points). This resulted in an overall score that ranged from 0 to 10 points, with higher scores indicating more severe hypoperfusion. Using this score, patients were divided into three groups. Patients with 3 points or less were considered to have mild perfusion abnormalities, those with 4–6 points had moderate abnormalities, and those with 7 or more points had severe abnormalities.
Generally, in patients with COVID-19 pneumonia, the areas of non-aerated lung (with ground glass opacities, consolidation, or both) show an increase of pulmonary flow in iodine maps, as well as loss of compensatory hypoxic pulmonary vasoconstriction. Therefore, in patients with more severe airspace compromise in conventional CT images and a higher severity CT score, we find a greater extension of this hyperperfusion in areas of airspace disease in iodine maps. These findings are consistent with other studies in ICU hospitalized patients with severe COVID where they have shown significant lung vasodilation1-4.
To meet the inclusion criteria, patients had to have a moderate CT severity score and a severe sCTA perfusion score. In other words, iodine maps had to show an extension predominance of hypoperfused healthy parenchyma over hyperperfused areas of airspace disease. Additional file 3: Fig. S1 shows an example of normal perfusion in healthy parenchyma, and Additional file 4: Fig. S2 shows a predominance of hyperperfused areas of airspace disease over hypoperfused healthy parenchyma, which is an example that does not meet inclusion criteria.

4- Estimation of oxygenation parameters 
[bookmark: _GoBack]We defined PaO2/FiO2 ratio and A–a gradient as monitoring parameters in an attempt to determine differences in oxygenation measured daily during follow-up. 
Although the ratio of the partial pressure of oxygen in arterial blood (PaO2) to the inspired oxygen fraction (FiO2) (PaO2/FiO2 ratio) presents several limitations5-7, given its simplicity we decided to use it to quantify the degree of abnormalities in pulmonary gas exchange. To calculate the PaO2/FiO2 ratio, we divided the arterial pO2 from the arterial blood gases, by the FiO2 – the fraction (percent) of inspired oxygen that the patient is receiving expressed as a decimal (for example: 30% oxygen = FiO2 of 0.30). Although it is difficult to accurately estimate FiO2, we considered room air as a fraction of inspired oxygen of 0.21, and in Additional file 5: Table S1 we show the equivalences that we determined from different devices8-10. 
The A–a gradient helps to assess the integrity of the alveolar-capillary unit and originates due to both physiological right-to-left shunting and a physiological V/Q mismatch caused by gravity-dependent differences in perfusion to various zones of the lungs. The difference between partial pressures of oxygen in alveolar space (partial pressure of oxygen in the alveolar space calculated from the alveolar gas equation) and PaO2 is the equation of the A–a gradient.
We calculated the A–a gradient by11,12:
A-a gradient = [FiO2 (PA –PH2O) –  (PaCO2/RQ)]  –  PaO2
Where: 
FiO2 is the fraction of oxygen, PA is atmospheric pressure, and PH2O is partial pressure of water vapor. Thus, we carry out the test at sea level, so the PA is 760 mm Hg, and assuming 100% humidity in the alveoli then water vapor pressure at 37°C is approximately 47 mm Hg. We did not adjust alveolar PH2O as a function of temperature.
Although PaCO2 is partial pressure of carbon dioxide in alveolar space, we replaced it by partial pressure of carbon dioxide in arterial blood as CO2 considering that it diffuses efficiently, and RQ is the respiratory quotient (the ratio of CO2 production to O2 consumption). To standardize, we considered a RQ of 0.8. We did not adjust the A-a gradient as a function of age.
Replacing values ​​that are constant, we estimated the A–a gradient by:
A-a gradient = [FiO2 (760 – 47) –  (PaCO2/0.8)]  –  PaO2
This calculation distinguishes between pure hypoventilation as an explanation for hypoxemia (in which case, A-a gradient is normal) and the presence of other mechanisms such as low ventilation-perfusion ratios and right-to- left shunt (in which case, A-a gradient is increased) 12.
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