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right‑to‑left interatrial shunt may exacerbate 
hypoxia and worsen COVID-19.

Approximately 25% of the reported cases of 
acute right-to-left intracardiac shunt are asso‑
ciated with platypnea‑orthodeoxia syndrome.3 
This remarkable clinical phenomenon is asso‑
ciated with dyspnea and hypoxia when taking 
the upright position, which resolve on recum‑
bency. Although the disease is rare, its recogni‑
tion is important, as simply lying the patient flat 
may rapidly alleviate hypoxia. However, keeping 
the patient flat is not a feasible long‑term solu‑
tion. Determining the anatomical substrate of 
right-to-left intracardiac shunt and platypnea-
orthodeoxia syndrome is required to choose the 
most appropriate management strategy.

We therefore recommend clinicians to con‑
sider screening for an interatrial defect with 
bubble‑contrast echocardiography if: 1) platyp‑
nea orthodeoxia is detected; 2) the patient is 
more hypoxic than expected for the degree of 
lung injury identified; 3) hypoxemia does not 
significantly improve with supplemental ox‑
ygen; and 4) there is a significant drop in the 
PaO2 / FiO2 ratio.

There are no data from randomized controlled 
trials to guide the management of patients with 
extrapulmonary shunt. Indeed, the standard ap‑
proach to the management of refractory hypoxia, 
which aims to reduce IPS, can exacerbate acute 
right-to-left interatrial shunt and may, in fact, 
worsen hypoxia.4 Thus, improving outcomes of 
these unusually hypoxic patients requires treat‑
ment of the whole shunt (ie, IPS + EPS) by bal‑
ancing the effects of any interventions on both 
IPS and extrapulmonary shunt.

Furthermore, the incidence of venous throm‑
boembolism, stroke, and systemic arterial em‑
bolization is high in patients with COVID-19.5 
Some of these thromboembolic phenomena may 
be due to paradoxical embolism via PFO.

To the editor  Hospitals are currently trying 
to curtail elective services to reduce risk posed 
to patients and medical staff while increasing 
hospital capacity to treat patients with coronavi‑
rus disease 2019 (COVID-19). We therefore read 
with great interest the guidance on the perfor‑
mance of echocardiography by Gackowski et al,1 
which was published in the April issue of Kar-
diologia Polska (Kardiol Pol, Polish Heart Journal).

We agree that echocardiography must be 
problem‑oriented and should focus on identifi‑
cation of important abnormalities.1 During the 
pandemic, as ever, echocardiography should only 
be performed if it affects the management. In 
this context, the guidance on the management 
of valvular and structural heart disease2 is also 
relevant. These recommendations suggest that 
closure of patent foramen ovale (PFO) should 
be deferred during the pandemic.2

As a consequence of these 2 guideline docu‑
ments, physicians and sonographers may feel 
that screening for PFO is unnecessary during 
the COVID-19 pandemic. This may be coun‑
terproductive, because patients with PFO 
may be at high risk of adverse outcomes from 
COVID-19. Prevention of recurrence after PFO
‑related stroke is the only indication for PFO 
closure currently supported by high‑quality 
randomized data.3 Another important indica‑
tion is the treatment of hypoxia due to right
‑to‑left interatrial shunt.3

Acute respiratory distress syndrome that oc‑
curs with COVID-19 is unusual.4 In some pa‑
tients with COVID-19, hypoxia and the shunt 
may be greater than expected for the degree of 
lung injury seen on imaging.4 The etiology of 
right‑to‑left shunt in COVID-19 is likely multi‑
factorial. Whereas intrapulmonary shunt (IPS) 
is inevitable, COVID-19 may trigger right‑to

‑left interatrial shunt in selected patients with 
an interatrial defect (eg, PFO).4 In these patients, 
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Rajendram et al1 stated that, in selected high
‑risk patients with COVID-19, percutaneous clo‑
sure of PFO could markedly improve hypoxia, re‑
duce the need for invasive ventilation, and help 
to prevent paradoxical embolism. In our opin‑
ion, whereas the right‑to‑left shunt through 
PFO may, to some extent, contribute to hypox‑
ia, it is certainly not the actual cause of the pa‑
tient’s grave clinical status in acute respirato‑
ry distress syndrome (ARDS) induced by se‑
vere acute respiratory syndrome coronavirus 2 
(SARS‑CoV-2) infection. Evidence concerning 
the prognostic significance of the presence of 
PFO in ARDS is equivocal.3 A right‑to‑left shunt 
may be even protective against right ventricular 
dysfunction in acute ARDS‑associated cor pul‑
monale.4 Its closure may therefore potential‑
ly lead to deterioration of the right ventricular 
function. Overall, there is no unequivocal evi‑
dence coming from well‑designed clinical trials, 
which would demonstrate that PFO closure fa‑
vorably affects prognosis in patients with severe 
hypoxia due to ARDS. In patients with severe, 
resistant hypoxia, veno‑venous extracorpore‑
al membrane oxygenation (V-V ECMO) may be 
considered. The presence of an interatrial shunt 
may, in fact, be beneficial in V-V ECMO.5

As far as secondary stroke prevention by 
PFO closure is concerned, it has to be kept 
in mind that the annual risk of stroke due to 
PFO is low compared with other stroke mech‑
anisms. Therefore, PFO should not be consid‑
ered a cause of stroke until a thorough work‑
up has excluded alternative mechanisms. Such 
workup should be postponed in patients with 
active COVID-19.

In summary, we argue against PFO screening 
in patients with COVID-19. In our opinion, the 

“less is more” approach is fully justified both on 
clinical grounds and to protect medical person‑
nel from the unnecessary risk of SARS‑CoV-2 
infection.
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We hypothesize that, in selected high‑risk pa‑
tients with COVID-19, percutaneous closure of 
PFO could markedly improve hypoxia, reduce 
the need for invasive ventilation, and help to 
prevent paradoxical embolism. We therefore 
suggest that screening for PFO with bubble

‑contrast echocardiography and percutaneous 
closure of PFO should be continued during the 
COVID-19 pandemic.
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Authors’ reply  We would like to thank Ra‑
jendram et al1 for their interest in our coronavi‑
rus disease 2019 (COVID-19) echocardiograph‑
ic guidelines in the context of screening for pat‑
ent foramen ovale (PFO) in patients with COV‑
ID-19.2 However, we disagree with the hypothe‑
sis that screening for PFO with bubble‑contrast 
echocardiography and percutaneous closure of 
PFO should be continued during the COVID-19 
pandemic.1
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patients infected with severe acute respiratory 
syndrome coronavirus 2 (SARS‑CoV-2) , may 
lead to interatrial shunt reversal and worsen‑
ing of hypoxia merely by inversion of the pres‑
sure gradient between the atria. This mechanism 
is arguably more likely than position‑related 
shunting typical for platypnea‑orthodeoxia. At 
the same time, the right‑to‑left shunt unloads 
the right atrium and is likely to decrease right 
atrial pressure, potentially reducing systemic 
venous congestion. Experience in treating pa‑
tients with pulmonary hypertension indicates 
that sealing interatrial communication does not 
improve their clinical outcomes and, inverse‑
ly, septostomy or implantation of an atrial flow 
regulator6 remains an option for the sickest pa‑
tients without an intracardiac shunt. Therefore, 
PFO closure during the COVID-19 pandemic can‑
not be routinely recommended, and the clinical 
benefit proposed by Rajendram et al1 remains hy‑
pothetical—even if hypoxia could be alleviated.

We acknowledge the pathophysiological in‑
sights included in the letter and, indeed, agree 
that restrictions in diagnostic procedures must 
be lifted as early as the COVID-19-related health‑
care overload decreases—according to local re‑
sources and delivery of services. We have actu‑
ally proposed the statement on identifying ur‑
gent indications for structural heart interven‑
tions, which might be represented not only by pa‑
tients with PFO at high risk of recurrent stroke 
but also the subsets of candidates for transcath‑
eter aortic valve implantation or MitraClip pro‑
cedures. However, benefits and risks (including 
device‑related thrombosis) must be carefully 
weighed considering that the procoagulant state 
appears to be a major pathophysiologic compo‑
nent of COVID-19.6 We also believe that con‑
tinuation or suspension of specific lines of di‑
agnostic workup has to be strongly linked with 
the local influence of the COVID-19 epidem‑
ic upon the healthcare system rather than the 
fact of a pandemic itself.2 Considering the fact 
that high‑quality medicine requires an individ‑
ualized approach and high‑level diagnostic in‑
quisitiveness, we appreciate refreshing the still 
uncommonly diagnosed platypnea‑orthodeoxia 
syndrome to the readers of Kardiologia Polska 
(Kardiol Pol, Polish Heart Journal).
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Authors’ reply  Thank you for publishing the 
comment of Rajendram et al1 referring to the re‑
cently published scientific statement2 regarding 
the diagnostic workup of patent foramen ova‑
le (PFO) during the coronavirus disease 2019 
(COVID-19) pandemic. The recommendation of 
possible deferral of elective diagnostic workup 
aimed at screening for PFO, which is a preven‑
tive procedure affecting long‑term prognosis af‑
ter cardiogenic embolism, was indeed accepted 
by the Polish experts, in line with the Europe‑
an guidelines.3 Transesophageal echocardiogra‑
phy, as part of diagnostic workup for PFO in par‑
ticular, is a complex, aerosol‑generating proce‑
dure with a predictable impact on echocardiogra‑
phy laboratory services in the era of COVID-19..

We acknowledge the comment on a possible 
rare scenario of platypnea‑orthodeoxia as a con‑
sequence of PFO. However, this condition is tru‑
ly rare in non‑COVID patients (a review by Col‑
lado et al4 mentions a prevalence of 2.5% in the 
PFO population, and not 25%, which is in line 
with our own observations), although proper di‑
agnosis is valuable in individual cases of chron‑
ic, uncontrolled hypoxia. This means that, for 
most patients with PFO, a clinical benefit will 

“classically” stem from abated paradoxical em‑
bolism. Interestingly, strokes are not abundant 
during the pandemic.5 Even though a suspicion 
of PFO can be made using computed tomogra‑
phy or magnetic resonance imaging data, the 
critical diagnostic step involves transesopha‑
geal echocardiographic study with a positional 
maneuver, which can be a critical limiting fac‑
tor in the sickest patients including those with 
COVID-19, especially when ventilated. Impor‑
tantly, extracardiac shunting is an alternative 
explanation beyond the common diagnosis of 
PFO. Importantly, transthoracic echocardiogra‑
phy is routinely suggested in all COVID-19 pa‑
tients with aggravating hypoxia.3

We deeply regret that the referenced publica‑
tion by Rajendram et al remains to be published 
in Intensive Care Medicine, as we were unable to 
reach it when preparing this response. It is true 
that right ventricular overload or failure, which 
were identified as negative prognostic factors in 
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