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CASE REPORT

Platypnea-orthodeoxia syndrome in SARS-CoV-2 related
ARDS: a case report
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Abstract. Platypnea-Orthodeoxia Syndrome (POS) is an often misdiagnosed clinical condition character-
ized by dyspnea and hypoxia in sitting or semi-sitting position, reversible in supine position. Although POS
is typically associated with intracardiac shunts, it seems frequent also in SARS-CoV-2 related Acute Res-
piratory Distress Syndrome (ARDS). In fact, the prevalent involvement of the lung bases due to interstitial
pneumonia can determine refractory positional hypoxemia, with marked desaturation in the sitting position
and regression or improvement in the supine position, configuring the clinical picture of the POS. We pre-
sent a clinical case of POS associated with acute respiratory distress from SARS-CoV-2 pneumonia in which
refractory hypoxia would have required support by invasive mechanical ventilation if the syndrome had not

been identified. (www.actabiomedica.it)
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Introduction

Acute Respiratory Distress Syndrome (ARDS)
is one of the most frightening complications of
SARS-CoV-2 interstitial pneumonia (1). Patients with
acute respiratory distress require respiratory support,
ranging from low-flow oxygen supplementation to
continuous positive airway pressure (CPAP), to oro-
tracheal intubation (OTI) and invasive mechanical
ventilation (IMV), according to clinical needs. Some
patients with SARS-CoV-2 pneumonia related ARDS
show refractory positional hypoxemia, which can ben-
efit from the acquisition of a prone (more often) or a
supine position (2). The latter case configures the pic-
ture of the Platypnea-Orthodeoxia Syndrome (POS),
a rare clinical condition characterized by hypoxemia in
a sitting or semi-sitting position, which is reversible in

supine position (3). This syndrome is more frequently
related to the presence of intracardiac shunts. However,
pulmonary diseases with predominantly lung bases in-
volvement (typical features of SARS-CoV-2 interstitial
pneumonia) may result in POS because of a right-to-
left intrapulmonary shunt with mixture of venous and
arterial flow and consequent refractory hypoxia. In the
setting of ARDS related to SARS-CoV-2 pneumonia,
identifying POS correctly would allow to perform ap-
propriate management (supine position, tailored reha-
bilitation path) and avoid unnecessary IMV.

For this purpose, we describe the clinical
case of a 82-year-old woman with SARS-CoV-2
pneumonia-related POS in which early identification
of the syndrome allowed to avoid OTT and guarantee
a non-invasive treatment and suitable respiratory re-
habilitation path.
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Case report

A 82-year-old woman with SARS-CoV-2 inter-
stitial pneumonia was admitted to our ward for the
appearance of fever, cough and dyspnea in the last
few days. In the medical history, the patient suffered
from arterial hypertension. No smoking history was
reported.

On physical examination there was hypoxemia
(84% peripheral oxygen saturation, SpO,) and a mild
tachypnea (respiratory rate, RR: 22 acts/min). The
blood gas analysis showed type 1 respiratory failure,
with PaO, (partial pressure of oxygen) of 41 mmHg
and PaO,/FiO, ratio (P/F; FiO,: fraction of inspired
oxygen) < 200. Lung ultrasound and Computed To-
mography (CT) scan showed moderate to severe inter-
stitial lung involvement greater at the lung bases, with
lower-upper increasing gradient (Lung Ultrasound
Score equal to 18/36; CT scan severity score 11/20)
(Figure 1) (4, 5).

Blood tests showed an increase in the indices of
inflammation (C-Reactive Protein - CRP: 7.8 mg/dl)
and lymphopenia (470 cells/mmc). The electrocardio-
gram showed sinus tachycardia.

The patient was quickly treated with cycles of
CPAP in a semi-sitting supine position, alternating
with high flow nasal cannulae (HFNC) oxygen ther-
apy to allow oral feeding. Initial PEEP was set at 7
cmH,0, with titration upwards until 9 cmH,0 accord-
ing to clinical response and patient’s tolerance. Ther-
apy with low molecular weight heparin at prophylactic
dosage and dexamethasone (6 mg/day) was also set up.
Despite the therapy, the patient showed no significant
improvement in the first two days after admission.

On the third day the patient showed a sudden
clinical worsening, with severe hypoxia (SpO, < 80%)
and tachypnea (RR > 35 acts/min), despite a progres-
sive increase in oxygen supplementation, the shift of
CPAP to Pressure Support Ventilation (PSV) through
the application of a pressure support (PS) and the pro-
gressive increase of the same ventilation pressures. At
the bed-side lung ultrasound control, there were no
signs of pneumothorax and pleural effusion. In addi-
tion, there were no signs of hypokinesia or right heart
overload on echocardiography. Respiratory distress
rapidly worsened until reaching P/F values of about 46
in less than an hour with a preserved hemodynamics

Figure 1. CT scan on admission with details of the
apical (A), middle (B) and basal (C) regions and
evidence of pulmonary involvement with increasing
cranio-caudal gradient.
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(arterial pressure, capillary refill, state of conscious-
ness). Given the sudden deterioration and lack of re-
sponsiveness to the therapy, OTT was needed and the
patient was placed in the supine position in the prepar-
atory maneuvers. Soon after a rapid and spontaneous
improvement in peripheral oxygenation was observed
at pulse oximetry (> 30%) and confirmed by blood
gas analysis, which showed a recovery of the P/F value
up to 150 in Venturi Mask (FiO, 40%). The changed
clinical picture in relaxed supine position made it pos-
sible to first defer and then avoid the OTT and to use
non-invasive methods of respiratory support (particu-
larly low flow nasal cannulas). On chest CT performed
after stabilization, almost total involvement of the pul-
monary bases was confirmed with increasing apico-ba-
sal gradient and further complications (e.g. pulmonary
embolism, pneumothorax) or anatomical shunt (eg:
arteriovenous malformations) were excluded.

Therefore, on the basis of the clinical-radiological
picture, the diagnosis of the platipnea-orthodeoxia
syndrome related to SARS-CoV-2 interstitial pneu-
monia was made. Exclusion of intra-cardiac shunts
(e.g. patent foramen ovale) by bubble-contrast echo-
cardiography and complete reversal of the clinical
picture after resolution of SARS-CoV-2 interstitial
pneumonia confirmed the diagnosis.

The patient continued the treatment with dexa-
methasone and low molecular weight heparin, in
accordance with the Italian and International guide-
lines (6, 7), and the respiratory support with low flow
oxygen in supine position. The patient was gradually
adapted to assume the semi-sitting position first and
then sitting. She was discharged on the eighteenth day
and sent for rehabilitation.

Discussion

Platypnea-Orthodeoxia syndrome (POS) is a rare
clinical disorder characterized by positional dyspnea
(platypnea) and arterial desaturation (orthodeoxia)
when the patient is in a sitting or semi-sitting position,
with improvement or regression of symptoms in the
supine position (3). Desaturation in POS is defined
as a drop in PaO, > 4 mmHg or SpO, > 5% from
supine to an upright position, reversible by recover-
ing the original position. POS associated hypoxemia

requires mixing deoxygenated venous blood into
oxygenated arterial blood by an arteriovenous shunt.
Although more frequently related to right-to-left in-
tracardiac shunting, POS can have a variety of etiolo-
gies (Table 1) (3).

Based on the site of the shunt, the mechanisms of
hypoxemia in POS can be classified into intracardiac
(e.g.: patent foramen ovale), extracardiac (e.g.: pulmo-
nary, as in case of arteriovenous malformations) and
miscellaneous.

Table 1. Main causes of platypnea-orthodeoxia syndrome -
synthesis from Agrawal et al [3].

Intracardiac shunt

Patent Foramen Ovale

Atrial Septal Defect

Atrial Septal Aneurysm

Pulmonary Venous Connection

Fontan procedure

Transposition of great vessels

Unroofed coronary sinus

Extracardiac Shunt

- Intrapulmonary shunt:

Pulmonary arterio-venous malformation

Hepato-pulmonary syndrome

Acute respiratory distress syndrome

Massive Pleural effusion

- Ventilation perfusion mismatch:

Chronic obstructive pulmonary disease

Interstitial lung disease

Pneumonectomy

Pulmonary embolism

Miscellaneous mechanisms:

Amiodarone lung toxicity

Parkinson’s disease

Diabetic autonomic neuropathy

Organophosphorus poisoning

Radiation-induced bronchial stenosis

Traumatic bronchial rupture

Bronchogenic carcinoma

Tleus

Fat embolism
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Pneumopathies with prevalent involvement of the
lung bases can be responsible for POS (3, 8). In particu-
lar, SARS-CoV-2 determines a pulmonary involve-
ment with an increasing apico-basal gradient and not
infrequently an almost total lung bases involvement.
Indeed, other cases of POS in COVID-19 disease are
described in the literature, with (9-11) or without (8,
12-16) evidence of intracardiac shunt. Moreover, re-
cent data highlight that POS in COVID-19 may be
underestimated since almost one third of patients with
moderate-stage of ARDS due to SARS-CoV-2 pneu-
monia seems to show it (17). The pathophysiological
mechanism of POS due to SARS-CoV-2 pneumonia
is likely related to right-to-left intrapulmonary shunt
leading to hypoxaemia due to the high ventilation/
perfusion (V/Q) mismatch in the alveoli of the lung
bases. In severe COVID-19 disease with predominant
lung bases involvement the gravitational redistribution
of pulmonary blood flow in a sitting position results in
high perfusion of unventilated lung basal alveoli and
in a shunt mechanism with severe hypoxia, while the
apical regions act as dead space, resulting in POS (3, 8,
18). Moreover, compensatory mechanisms of hypoxic
vasoconstriction (Euler-Lilijestrand mechanism) are
less efficient in SARS-CoV-2-related ARDS, result-
ing in normal perfusion of poorly ventilated alveoli
and severe hypoxemia (19). Furthermore, the presence
of thrombosis and microangiopathy of the pulmo-
nary capillaries, frequently associated to COVID-19,
can also worsen the high V/Q mismatch (20). In the
supine position the redistribution of blood flow to-
wards the lung apexes (better ventilated) reduces
the V/Q mismatch and attenuates the degree of hy-
poxia. Longo et al. (12) have recently confirmed these
physio-pathological hypotheses by V/Q scan in supine
and sitting position in setting of SARS-CoV-2 related
ARDS. Authors confirm that the genesis of positional
hypoxemia depends on the V/Q mismatch. Despite a
consensual reduction in both ventilation and perfu-
sion in the sitting position in the alveoli of lung bases,
alveolar ventilation is significantly more reduced than
perfusion, resulting in severe hypoxia (12).

In any case, differential diagnostics between the
various aetiologies of POS is mandatory. CT scan
should be done to rule out arteriovenous malforma-
tions and/or pulmonary embolism. Furthermore, in

this context an intracardiac shunt must also be ex-
cluded by bubble contrast echocardiography, since el-
evated right-sided filling pressures due to severe lung
involvement may worsen or lead to right-to-left flow,
otherwise not present or not significant (9, 21). In-
deed, pulmonary embolism and intracardiac shunts
may cause first or be cofactors of POS even in ARDS
related to SARS-CoV-2 infection. Moreover, the co-
existence of an atrial defect, high right-sided pressures
and a thrombophilic state such as that induced by
SARS-CoV-2 determines a significant increase in the
risk of paradoxical embolism. Other etiologies must
also be excluded in each case (eg hepato-pulmonary
syndrome in patients with liver cirrhosis) (22).

Conclusions

Although sporadically identified, Platypnea-
Orthodeoxia syndrome due to SARS-CoV-2 related
pneumonia seems to be more frequent and likely under-
estimated, particularly in patient with moderate-to se-
vere ARDS.Recognising POS canreduce morbidityand
unnecessary warnings, improve patient safety and allow
to properly manage the respiratory supports and re-
habilitation processes. POS should be suspected and
evaluated in all cases of moderate or severe ARDS with
prevalent involvement of the lung bases and refractory
hypoxemia in sitting or semi-sitting position. In this
context, intracardiac shunts must be always ruled out.
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