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Abstract. Platypnea-Orthodeoxia Syndrome (POS) is a clinical entity defined as positional dyspnoea 
(platypnea) and arterial desaturation (orthodeoxia) that occurs when sitting or standing up and usually 
resolves by lying down. Up to April 25th 2021, eleven cases of POS after SARS-CoV-2 pneumonia have 
been reported on Pubmed. Accordingly, SARS-CoV-2 infection may be considered as an emergent cause of 
POS due to an increase in ventilation/perfusion (V/Q) mismatch. In this article we provide an update on 
the patient with POS after fibrotic evolution of SARS-CoV-2 interstitial pneumonia, which we previously 
reported and we discuss the case reports of POS due to SARS-CoV-2 infection. (www.actabiomedica.it)
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Introduction

Platypnea-Orthodeoxia Syndrome (POS) is a 
clinical entity defined as positional dyspnoea (platyp-
nea) and arterial desaturation that occurs when sitting 
or standing up (orthodeoxia) and usually resolves by 
 lying down. The drop in oxygen saturation is consid-
ered as significant, when PaO2 falls greater than 4 
mmHg or SaO2 than 5% from supine to an upright 
position (1). Although not yet well clarified, the cause 
of the syndrome is theorized to be the blend of de-
oxygenated venous blood into the oxygenated arterial 
blood via a pathologic shunt (1). POS causes are clas-
sified by the shunt causes: intracardiac abnormalities 
(the vast majority of cases), extracardiac abnormali-
ties (mostly pulmonary) and miscellaneous etiologies 
(1). Recently, some case report of POS following the 
SARS-CoV-2 infection have been reported in the lit-
erature and the increase in ventilation/perfusion (V/Q) 
mismatch due to SARS-CoV-2 interstitial pneumonia 

may be considered as an emergent pulmonary abnor-
mality causing POS (2-5). In this article we provide an 
update on the patient with POS after fibrotic evolu-
tion of SARS-CoV-2 interstitial pneumonia which we 
previously reported (5), and we discuss the case reports 
of POS due to SARS-CoV-2 infection.

Our Case

In our centre we only found one case of not re-
versible POS following COVID-19 pneumonia (5). In 
March 2020 a 76-year-old woman presented to our 
hospital’s ER complaining of fever, cough and dysp-
noea. Her medical history included only a mild aor-
tic and tricuspid insufficiency and hiatal hernia. She 
never smoked. Her arterial blood gas (ABG) analysis 
on room air revealed hypocapnic hypoxaemia (PaO2 
59 mmHg, PaCO2 32 mmHg and pH 7.49) and a na-
sopharyngeal swab resulted positive for SARS-CoV-2.  
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A chest high-resolution computed tomography 
(HRCT) scan revealed a bilateral interstitial  pneumonia 
with disease extension around 35% (Figure. 1).

She was hospitalized and was treated with 
 Hydroxychloroquine, Darunavir/Cobicistat and oxy-
gen therapy. After a week because of the worsening of 
respiratory failure, she performed a second chest CT 
with contrast fluid, which showed a bilateral segmental 
Pulmonary Embolism (PE) and an increased exten-
sion score of 60% (Figure. 2). 

During the hospital stay she was also treated 
with anticoagulant, empirical antibiotic, intravenous 
steroids and Continuous Positive Airway Pressure 
(CPAP). A single dose of Tocilizumab was also ad-
ministered. A control CT scan done after two weeks 
showed an almost complete resolution of the pulmo-
nary embolism and the onset of interstitial pneumo-
nia’s initial fibrotic evolution (Figure. 3).

The patient was then transferred to our Unit, 
where she progressively complained of breathless-
ness while sitting or standing upright, even with 

supplemental oxygen (Platypnea) and showed Ortho-
deoxia (SpO2 99% on 4 l/min O2 by nasal cannula in 
the supine position vs SpO2 84% on 4 l/min O2 by 
nasal cannula in the seated position). Bubble-contrast 
echocardiography in recumbent, sitting and upright 
positions revealed no intracardiac or intrapulmonary 
shunts. A ventilation/perfusion (V/Q) scan was then 
performed both in supine and sitting position and 
when the patient switched to the sitting position, a 
reduction in kc/s both of the ventilation (~90%) and 
the perfusion (~60%) was observed. The patient was 
then treated for four weeks with high doses of steroids, 
which were then gradually reduced. A control chest 
TC after five weeks showed presence of pneumome-
diastinum, a parenchimal fibrotic pattern with basal 
subpleural predominance and traction bronchiectasis 
(Figure. 4).

At discharge, the patient still complained of 
Platypnea and Orthodeoxia (SpO2 97% on 2 l/min 
O2 by nasal cannula in the supine position vs SpO2 
87% on 2 l/min O2 by nasal cannula while in the 

Figure 1. CT at the 1st hospitalization (March 2020): Bilateral ground glass opacities with patchy distribution - visual score of 35%.
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Figure 2. CT scan after worsening gas exchange (April 2020): Bilateral segmental pulmonary embolism involving the branch for 
the posterior segment of the right upper lobe, anterior segmental branch of the left upper lobe and the branch for the dorsal segment 
of the left lower lobe. Worsening of ground glass opacities (visual score of 60%).

Figure 3. CT scan after 2 weeks from the previous one (April 2020): Fibrotic evolution of interstitial pneumonia. Decrease of the 
ground glass opacities with peribronchial consolidating areas of organized appearance with contextual traction bronchiectasis. Visual 
score of 60%.

seated position). She was discharged with long term 
oxygen therapy, anticoagulant treatment, diuretic and 
low dose azithromycin every other day.

After two months of clinical stability, the patient 
went to the ER of our hospital complaining of worsening 
dyspnoea while resting or doing minimal physical efforts.
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We started EV-treatment with moderated doses of 
Methylprednisolone and empirical antibiotic/antifungal 
therapy (Ceftriaxone, Azithromycin and Fluconazole).

After ten days of therapy the patient showed 
no improvement, maintaining clinical stability with 
oxygen therapy with FiO2 40-50% on Venturi Mask. 
After consulting with an infectious disease specialist, 
we changed antifungal drug, switching to  Liposomal 
 Amphotericin B. No bronchial aspiration or  lavage 
could be performed because of clinical instability and 
a nasopharyngeal aspirate showed no signs of res-
piratory viruses. After ten days without any significant 
clinical change, we increased drastically the steroid 
therapy for three days (750 mg of Methylprednisolone 
EV on day 1, 1000 mg on days 2 and 3) and started 
anti-fibrotic therapy as a last-ditch effort to slow down 
the fibrosing process (6), using Nintedanib 150 mg 
twice a day. A Chest CT scan done five weeks since the 
admission to our ward showed almost no changes of 
the fibrotic pattern and of the lower left lobe consoli-
dation. The known pneumomediastinum significantly 
worsened (Figure. 6). 

At the ER:

1. Vital Parameters: SpO2 70% on room air, BP 
160/70 mmHg, non-febrile. 

2. ABG on reservoir Mask+10 l/min O2: pH 
7,43, PaO2 130 mmHg, PaCO2 39,3 mmHg, 
HCO3- 26 mmol/l, sO2 97,7%, lac 3,3 
mmol/L.

3. The blood lab tests showed a slightly increased 
C-RP (28,2 mg/l).

4. The nasopharyngeal swab for SARS-CoV-2 
was negative.

5. HRCT: Worsening of the fibrosing interstial 
lung disease, (extension score 75%), new iso-
lated parenchymal consolidation in the infe-
rior left lobe, suggestive of infection (maybe of 
fungal nature). (Figure. 5). 

On admission to our ward, she showed diffused 
inspiratory crackles on chest auscultation.

POS was still present, and the dyspnoea signifi-
cantly worsened since the previous hospital discharge.

Figure 4. CT scan at the patient’s discharge ( June 2020): Ground glass opacities with patchy distribution, 
persistence of the basal fibrotic pattern, with traction bronchiectasis. Presence of pneumomediastinum. 
Visual score of 50%.
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Figure 5. CT scan at 2nd hospitalization (August 2020): The parenchymal fibrosing pattern is globally 
worsened (extension score 75%), showing new ground glass areas (superior lobes) and traction bronchiec-
tasis. New parenchymal peribronchial consolidation in the inferior left lobe, suggestive of infection (maybe 
of fungal nature). Significant decrease of the extension of the known pneumomediastinum.

Figure 6. CT scan after 5 weeks since admission (October 2020): The parenchymal fibrosing pattern is un-
changed. The known parenchymal peribronchial consolidation of the inferior left lobe is also unchanged. Sig-
nificant increased the known pneumomediastinum.
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lungs, thereby worsening POS. A reduced cardiac out-
put typically follows prolonged bedrest. 

Siddique M. et al. (4) reported a case of POS after 
COVID-19 pneumonia. A transthoracic echocardio-
gram showed evidence of pulmonary hypertension and 
a bubble study raised the concern for intrapulmonary 
shunt. Arterial CT pulmonary angiograms were nega-
tive for pulmonary embolism and showed worsening 
interstitial involvement. Pneumomediastinum was 
temporarily present and resolved later on. A lung per-
fusion scan was performed, estimating a low probabil-
ity of pulmonary embolism and a lung shunt fraction 
of 29% (reference value <7%), suggestive of right-to-
left shunt. In the paper, authors did not specify if POS 
was persistent or transient; in any case the patient was 
discharged with oxygen therapy.

Oldani S. et al. (7) presented a case admitted in to 
their Semi-Intensive Respiratory Care Unit for SARS-
CoV-2 pneumonia. After the weaning from CPAP, the 
patient developed clinical evidence of platypnea ortho-
deoxia (requiring increase in O2 flow while seated).

A CT scan done after 18 days since the onset of 
symptoms showed bilateral ground glass attenuation, 
crazy paving and consolidation, mainly in the lower 
lobes. The authors did not specify if POS was persistent 
or resolved during the hospitalization and hypothesized 
a possible cause for POS after SARS-CoV-2 pneumo-
nia similar to hepatopulmonary syndrome (HPS) (7). 
HPS is characterized by lower levels of arterial blood 
oxygenation due to intrapulmonary vascular dilations 
and shunting. HPS patients have extremely dilated pul-
monary vasculature, with almost preserved ventilation, 
and hypoxemia is caused by a reduction of the V/Q ra-
tio. The vascular enlargement in HPS is usually more 
represented in the lower regions of the lungs (8); this 
may lead to a sudden increase in perfusion of these basal 
areas of the lungs as soon as the patient stands upright. 
The increase of vascular flow may cause further reduc-
tion in V/Q ratio, hence a swift worsening of hypoxemia 
in sitting position. Oldani S. et al. (7) propose a simi-
lar mechanism in patients with POS and phenotype L 
COVID-19 (typical of the early stage of lung disease, 
showing preserved lung compliance, low ventilation/
perfusion ratio, low weight and low reclutability) (11).

Two cases of POS were reported by Tham SL. et al. 
(8). The first patient required mechanical ventilation for 
almost two months and tracheostomy was performed 

The clinical status of the patient then suddenly 
changed for the worst with the onset of severe cough, 
 dyspnoea while resting and desaturation (she showed 
SpO2 around 91 % with Reservoir Mask + 15 l/min 
O2 while resting in the supine position). After almost 
8 weeks since admission, the patient died. In the last 
days she was sedated with morphine in order to allevi-
ate the severe dyspnoea.

Discussion

SARS-CoV-2 infection may be an emergent 
cause of POS. Up to April 25th 2021, eleven cases 
(2-5,8) after SARS-CoV-2 pneumonia have been re-
ported on Pubmed (the research was done by search-
ing the keywords ‘Platypnea’ and/or ‘Orthodeoxia’ and 
‘SARS-CoV-2’ and/or ‘COVID’). 

One case was discussed by Singh K. et al. (2). 
Their patient has had severe COVID-19 disease that 
required admission in Intensive Care Unit (ICU). 
After an initial clinical improvement, he developed 
POS. Bubble echocardiography was negative for intra-
pulmonary or intracardiac shunts and a venous lower 
limbs ultrasound was negative for deep vein thrombo-
sis. A chest CT-scan was suggestive of bilateral basal 
lung fibrosis. POS improved after 7 days of physi-
otherapy and the patient was discharged on room air. 

Five cases with POS after severe SARS-CoV-2 
pneumonia were reported by Tan G.P. et al. (3). All 
patients were admitted to the ICU and underwent in-
vasive mechanical ventilation. Everyone reported had a 
Chest CT scan showing multi-lobar mixed ground glass 
opacities and consolidation particularly in the posterior 
lung segments and lower lobes; out of five patients: one 
showed early fibrotic change, one had a cavitary pneu-
monia (without positive microbiology), one had small 
segmental pulmonary embolism and signs of early fi-
brotic evolution and two patients developed ventilator-
associated pneumonia. In these cases, POS resolved at 
the latest by 39 days. The authors hypothesized that the 
mechanisms underlying COVID-19 ARDS-associated 
POS are related to a gravitational exacerbation of in-
trapulmonary shunting due to COVID-19-associated 
vasculopathy (e.g. microangiopathy, microthrombi) 
and alveolar hypoventilation. Factors that decrease 
cardiac output could contribute to further reduction in 
the areas of non-dependent zone of blood flow of the 
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twenty-six days since the onset of the symptoms. A CT 
angiography revealed bilateral patchy airspace consoli-
dation with ground glass changes. There was no evidence 
of pulmonary embolism or intrapulmonary vascular 
malformation. He had a normal transthoracic echocar-
diogram, which did not reveal any intracardiac shunt. 
The patient experienced POS for 22 days, followed by a 
complete resolution without requiring supplemental ox-
ygen on discharge. The cause of the orthodeoxia in these 
patients is not yet completely understood, although it’s 
known that parenchymal abnormalities involving the 
lung bases can accentuate the V/Q mismatch in the 
upright position leading to a physiologic shunt that can 
present as POS (1) (figure. 7). 

due to persistent respiratory failure and multiple epi-
sodes of ventilator-associated pneumonia. He developed 
POS after eighteen days since the symptoms onset (no-
ticed after the first verticalization attempt). A CT angi-
ography showed diffuse patchy air space opacities and 
ground-glass attenuation of both lungs, with no evidence 
of pulmonary embolism or intrapulmonary vascular 
malformation. Transthoracic echocardiogram was nega-
tive for intracardiac shunt and demonstrated a mild pul-
monary hypertension. He underwent rehabilitation and 
experienced POS for 65 days, with complete resolution 
thereafter. The patient did not require any supplemental 
oxygen use upon discharge. The second case (8) required 
high flow oxygen therapy, and POS was noticed after 

Figure 7. Ventilation/Perfusion (V/Q) and shunt in healthy and in POS. Passing from the supine position to the orthostatic one 
(left to right in the image), a V/Q gradient is formed physiologically. Due to gravity, in the orthostatic position the upper zone of the 
lung is highly ventilated but poorly perfused (Zone I) in contrast to the middle one (Zone II) and the lower one (Zone III), where 
more perfusion is present. Parenchymal lung diseases involving mostly the bases of the lung can cause intrapulmonary shunting by 
accentuating the V/Q mismatch. Legend: Blue arrow: Deoxygenated blood; Red arrow: Oxygenated blood; Purple arrow: Blend of 
deoxygenated and oxygenated blood; Black cross: lung zone with interstitial disease.
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