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Pulmonary hypertension, cyanosis, and chromosomal abnormalities are the factors determining the severity of
new-onset coronavirus disease 2019 (COVID-19) in patients with congenital heart diseases. However, the cor-
relation among functional single-ventricle hemodynamics, complex congenital heart disease, and COVID-19
severity still remains unclear. The present study retrospectively examined the clinical course of 10 COVID-19
patients with functional single-ventricle hemodynamics (five men; median age of 3 years; pulmonary hyperten-
sion, n=4; cyanosis, n=6; Down syndrome, n=1; and home respiratory management, n=>5) who were admitted
to the study center between January 1, 2020 and May 31, 2023. The COVID-19 severity was categorized into
mild (n=3), moderate II (pneumonia requiring oxygen therapy; n=4), or severe (requiring intensive care unit
admission or mechanical ventilation; n=3) using the classification specified by the Ministry of Health, Labor,
and Welfare. There were no fatalities. The complications included atrial tachycardia and plastic bronchitis. The
clinical presentation of COVID-19 in this cohort varied from mild to severe, suggesting that COVID-19 may be
a trigger for plastic bronchitis, following the Fontan procedure.

Keywords: coronavirus disease 2019, congenital heart disease, functional single-ventricle hemody-
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Table 1 Patient background and course of COVID-19
No 1 2 3 4 5 6 7 8 9 10
Stage mild mild mild moderate I| moderate I moderatell moderate Il severe severe severe
Age 1y by 14y 7m 2y 5y 9y 1y 2y 28y
Sex F F M F M F M M M F
CHD SRV HLHS PAIVS HLHS PAVSD TA DORV, MA TA PAIVS TA
hypoplastic
Lv
Status BDG f-TCPC TCPC Norwood BDG TCPC TCPC TCPC BDG mBTS
Baseline SpO, 85% 90% (NC) 98% 75% (NC) 80% (NC) 94% 98% 97% 90% (HFNC) 85%
Arrhythmia AT SSS AFL
mPAP (mmHg) 13 13 12 12 12 13 13 9 15 No data
Ventricular function/ RVEF 50%  RVEF 43% LVEF 47% RVEF47% LVEF36% LVEF69% RVEF42% LVEF 69% LVEF 58% LVEF 51%
Valve regurgitation TR mild AR mild TR mild TR mild TR mild
Physiological stage Cc Cc C D D C C B C D
Comorbidities PH Axenfeld Down PH PH PH hypoxic
Rieger syndrome multiple laryngo- encephalopathy
syndrome anomalies tracheomalacia  tracheotomy
SARS-CoV-2 0 2 3 0 0 0 0 0 0 2
Vaccination (times)
Pulmonary SIL TAD TAD TAD
vasodilator AMB MAC MAC
Warfarin + + + + +
Aspirin + + + + + + + +
Other medication BB BB sotalol ACEi BB DU BB ACEi ACEi
ACEi ACEi DU ACEi ACEi DU DU
DU DU DU DU
pimobendane
Course of COVID-19
Symptoms tachycardia  rhinorrhea fever fever fever fever fever fever fever fever
vomit cough cough rhinorrhea  dyspnea diarrhea dyspnea dyspnea
cough cough
Diagnosis AT URI URI PNA PNA PNA PNA PB PNA PNA
SpO, on admission 85% 89%(NC) 96% 65% (NC)  75% (mask) 90% (NC) 91% 97% (NC) 85% (HFNC) 80%(NC)
Treatment 0, Tx 0, Tx 0, Tx 0, Tx 0, Tx MV HFNC HFNC
RDV RDV PSL RDV DEXA
DEXA t-PA DEXA ABX
heparin ABX
Hospitalization 4 10 8 5 6 11 15 21 9 41
(days)
Outcome discharge discharge discharge discharge discharge  discharge discharge transfer discharge discharge

ABX, antibiotics; ACEi, angiotensin converting enzyme inhibitor; AFL, atrial flutter; AMB, ambrisentan; AR, aortic regurgitation; AT, atrial tachycardia; BB, 8
blocker; BDG, bidirectional Glenn; CHD, congenital heart disease; DEXA, dexamethasone; DORV, double outlet right ventricle; DU, diuretics; f-TCPC, fenestrat-
ed-total cavopulmonary connection; HFNC, high flow nasal cannula; HLHS, hypoplastic left heart syndrome; LV, left ventricle; LVEF, left ventricular ejection

fraction; MA, mitral valve atresia; MAC, macitentan; mBTS, modified Blalock-Taissug shunt; mPAP, mean pulmonary artery pressure; MV, mechanical venti-

lation; NC, nasal cannula; O, Tx, oxygen therapy; PAIVS, pulmonary atresia with intact ventricular septum; PAVSD, pulmonary atresia with ventricular septal

defect; PB, plastic bronchitis; PH, pulmonary hypertention; PNA, pneumonia; PSL, prednisolone; RVEF, right ventricular ejection fraction; SARS-CoV-2, severe

acute respiratory syndrome coronavirus 2; SIL, sildenafil; SpO,, peripheral capillary oxygen saturation; SRV, single right ventricle; SSS, sick sinus syndrome; TA,

tricuspid atresia; TAD, tadalafil; TCPC, total cavopulmonary connection; t-PA, tissue plasminogen activator; TR, tricuspid regurgitation; URI, upper respiratory

infection; RDV, remdesivir.
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Fig. 1 Findings of plastic bronchitis in Case 8

a) Bronchial cast, b) Contrast CT. Arrows indicate the left bronchial obstruction.
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Fig. 2 Clinical course of case 8
AD, adrenaline; AVP, arginine vasopressin; CVP, central venous pressure; HFNC, high flow nasal cannula; ICS, inhaled
corticosteroid; IV, intravenous injection; MV, mechanical ventilation; NAD, noradrenaline; NC, nasal cannula; NO, nitric
oxide; PSL, prednisolone; t-PA, tissue plasminogen activator; SABA, short-acting 52 agonist; SIL, sildenafil; UK, uroki-
nase.
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