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CASE REPORT
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Abstract
Children seem to be less affected by SARS-CoV-2 infection. High risk categories should include patients with Congenital 
Heart Disease (CHD), both children and adults. We describe the case of a newborn with a postnatal diagnosis of Truncus 
Arteriosus (TA) type A1 without 22.q.11 deletion syndrome. Soon after birth, SARS-CoV-2 infection was transmitted by 
the father. Due to the onset of heart failure symptoms, diuretic therapy has been set up. For worsening of clinical conditions, 
inotropic support with milrinone was added. A progressive reduction of N-terminal-pro hormone BNP over the days has 
been observed. Fourteen days after the negativization of the nasopharyngeal swab, the patient underwent surgical repair with 
Cardiopulmonary Bypass (CPB). Postoperative course was not complicated and the patient was discharged in good clinical 
conditions. There is very little evidence suggesting the optimal timing for surgery in SARS-CoV-2 positive patients. With 
a lack of specific guidelines, current strategy suggests a symptom-based or a polymerase chain reaction (PCR) test-based 
approach. In our case it was challenging to determine COVID-19 impact on heart failure symptoms. Our case is the first 
describing the surgical correction of CHD in a 40 days year old patient, performed in CPB after 14 days from SARS-CoV-2 
infection negativization.
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Abbreviations
SARS-CoV-2  Severe Acute Respiratory Syndrome 

Coronavirus 2
COVID-19  Coronavirus disease 2019
CHD  Congenital heart disease
TA  Truncus arteriosus
NICU  Neonatal intensive care unit

NT-proBNP  N-terminal-pro hormone BNP
CBP  Cardiopulmonary bypass
CDC  Centers for disease control and prevention
PCR  Polymerase chain reaction

Introduction

A novel coronavirus named Severe Acute Respiratory Syn-
drome Coronavirus 2 (SARS-CoV-2), causing coronavirus 
disease 2019 (COVID-19), has spread on a global scale 
from December 2019. Compared to adults, children seem 
to be less affected by SARS-CoV-2 infection, being usu-
ally asymptomatic or mildly symptomatic [1, 2]. The reason 
might be found in the minor activity of ACE2 (the binding 
protein for SARS-CoV-2) in the pediatric population [3].

There is currently no evidence for intrauterine infection 
caused by vertical transmission in women who develop 
COVID-19 pneumonia in late pregnancy [4]. Perinatal 
transmission of COVID-19 is unlikely if correct hygiene 
precautions are undertaken and neonates who test positive 
for SARS-CoV-2 are largely asymptomatic or have mild 
self-limiting symptoms [5, 6]. High risk categories should 
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include patients with Congenital Heart Disease (CHD), both 
children and adults [7]. In a case series of 3 hospitalized 
children with pre-existing CHD (including five patients 
between 3 and 9 months), they had worsening of heart 
failure with increased BNP levels and required milrinone 
therapy. A new onset of cardiac arrhythmias has also been 
observed [8].

Case Description

We describe the case of a female newborn with a postna-
tally diagnosis of Truncus Arteriosus (TA). She was born 
at term (41 weeks of gestational age) from eutocic delivery 
with a weight of 3100 kg (25°–50° percentile), length 50 cm 
(50° percentile), head circumference 34 cm (50° percentile). 
APGAR score was 9–10. At first chest x-ray no pulmonary 
opacities or signs of pulmonary overload volume were 
found. On day 3 of life, she was transferred to the Neona-
tal Intensive Care Unit (NICU) of our hospital because of 
desaturation to SpO2 88%, tachypnea, dyspnoea and heart 
murmur presented in the first hours of life (Fig. 1).

Ultrasound confirmed type A1 Van Praagh TA, with the 
main pulmonary artery arising from the common trunk prior 
to giving off the left and right pulmonary arteries [9]. The 
truncal valve was tricuspid with mild to moderate regurgi-
tation. Coronary arteries origins were high in the sinus of 
Valsalva: the left coronary artery had an initial intramural 
course, whereas the right one had a paracommissural origin. 
Genetic test for 22.q.11 deletion syndrome was negative.

During the 4th day of life, after the fallen of pulmonary 
vascular resistance, the patient started to present clinical 
signs of pulmonary over circulation with tachypnea and 
diaphragmatic retractions, tachycardia and bilateral hilar 
congestion on chest X-ray. Diuretic therapy with furosemide 
and high flow nasal cannula were started.

The SARS-CoV-2 nasopharyngeal swabs performed at 
the admission and after 48 h were negative. On the 9th 

day of life, the infant tested positive for SARS-CoV-2. 
The infection was transmitted by the father immediately 
after the delivery. Therefore, the neonate was isolated in 
a negative pressure room. During the following days, due 
to increasing tachycardia associated with tachypnea, dysp-
nea and poor growth, diuretic therapy was set up. Due to 
the instability of the peripheral venous access, a central 
venous catheter was placed on the 22nd day of life. For 
worsening of heart failure due to pulmonary overflow and 
failure to thrive, inotropic support with milrinone was 
commenced and therapy with diuretics was uptrited, with 
subsequent improvement of clinical conditions. N-termi-
nal-pro hormone BNP (NT-proBNP) during the preop-
erative period was tested: with the optimization of heart 
failure therapy, a progressive reduction over the days was 
observed (Fig. 2).

The day before the surgery, a CT chest scan was per-
formed for a better evaluation of parenchymal lung. The 
exam highlighted disventilative streaks in the middle lobe, 
faint subpleural interstitial thickening in the posterior 
area of haemodynamic significance. Besides, it has been 
described diffuse ectasia of the pulmonary vessels, due to 
overflow.

Fourteen days after the negativization of the naso-
pharyngeal swab, the patient underwent surgical repair 
with Cardiopulmonary Bypass (CPB). The correction 
included PAs removal from the arterial trunk, VSD closure 
and allograft valved conduit (Contegra n°12) implantation 
between the right ventricle and the pulmonary artery. The 
weaning from CPB was supported with epinephrine, mil-
rinone and vasopressin. In the Pediatric Cardiac Intensive 
Care Unit, nitric oxide was preemptively initiated based 
on the risk that the long preoperative period of pulmo-
nary over circulation could have increased the risk of acute 
postoperative pulmonary vasoreactivity with progression 
to pulmonary hypertensive crises.

The patient was extubated on the 4th post-operative 
day and over the next days she resumed eating. The ino-
tropic support was progressively suspended. On the 9th 

Fig. 1  Chest X-rays showing 
cardiomegaly, hilar congestion 
and peribronchovascular thick-
ening on preoperative on the 4th 
day of life (A) and on the 20th 
day of life (B)
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post-operative day, she was transferred to the Pediatric 
Cardiology ward and discharged in good clinical condi-
tions after 10 more days.

Discussion and Conclusion

The present report is among the first to describe COVID-19 
infection in a neonate with a severe CHD. To our knowledge, 
this is the first case in Italy describing the surgical correction 
and perioperative management of CHD in a neonate who 
tested positive for SARS-CoV-2. There is only one similar 
case described worldwide: a Blalock-Taussig shunt place-
ment in a 15 days Sars-CoV2 positive neonate affected by 
Tetralogy of Fallot, which did not require CPB [10, 11].

The role of COVID-19 in worsening heart failure is dif-
ficult to assess. In our case, we are not sure that COVID-
19 worsened the underlying heart disease as cardiac heart 
failure is expected in neonates with TA after 25 days of 
life. Moreover, with a COVID-19-associated chest X-ray, 
abnormalities may be similar to those found in CHD with 
increased pulmonary blood flow (Fig. 3).

Crisis management strategies for congenital heart disease 
have recently been published. The document is not meant 
to be a guideline, but is designed to provide guidance for 
decision making [12].

There is very little evidence suggesting the optimal tim-
ing for surgery in SARS-CoV-2 positive patients. Choices 
should be individualized, considering both patient and pro-
vider safety. A symptom-based strategy is recommended 
by the Centers for Disease Control and Prevention (CDC). 
When symptom-based clearance is difficult (for instance, 
when the patient is asymptomatic, which appears more 

common in children as compared to adults), a polymerase 
chain reaction (PCR) test-based strategy may be considered. 
If prudent, surgery should be delayed until the patient’s 
symptoms have improved and/or testing has been repeated 
(often after 14 days) and is negative [13, 14]. Therefore, 
in this period, cooperation between pediatric cardiologists, 
cardio-anesthesiologists and cardiac surgeons is even more 
important to evaluate the clinical status of the patient and 
the risk of delaying surgery.

Certainly our case is the first describing the surgical cor-
rection of CHD in a 40 days patient, performed in CPB after 

Fig. 2  Preoperative NT-
proBNB trend

Fig. 3  The CT scan highlighted disventilative streaks in the middle 
Lobe; faint subpleural interstitial thickening in the posterior area of 
haemodynamic significance; diffuse ectasia of the pulmonary vessels, 
due to overflow
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14 days from SARS-CoV-2 infection negativization, without 
complication and a good early outcome.
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