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Abstract 

Background: Since late 2019, the outbreak of Coronavirus Disease -2019 (COVID-19) has rapidly spread worldwide. Due to the novelty of 
this unknown disease, many of its manifestations are in an aura of ambiguity. Early data showed that children diagnosed with this virus 
had severe or critical situations combined with cardiovascular complications, such as myocardial injury, heart failure, ventricular 
dysfunction, shock, and even Kawasaki-like disease. We describe a cardiac involvement of this disease that presented with a complete 
atrioventricular block in a child. 
Case presentation: A 4-year-old boy patient was admitted to the emergency department with a seizure and decreased consciousness 
level. Moreover, he was in a febrile state and a decreased level of oxygen saturation. Based on his critical situation, he was transferred to 
Pediatric Intensive Care Unit (PICU) and prepared to initiate invasive mechanical ventilation. High-resolution computed tomography 
revealed dependent significant grand gloss opacities with interlobular septal thickening in both lungs. The Polymerase chain reaction test 
confirmed “severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)”. An Electrocardiography showed a complete atrioventricular 
block pattern. According to the cardiac involvement, we prescribed a specific medication protocol. After 80 hours of PICU entrance and 
eight days after it, he was weaned from mechanical ventilation and discharged in good condition from the hospital.  
Conclusion: It shows that rapid diagnosis of cardiac conduction system involvement of SARS-COVID-19 infection in children can enhance 
the prognosis. Furthermore, applying an optimal strategy for the treatment leads to effective therapy. 
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1. Background 

Since late 2019, the main presentation of the 
novel coronavirus disease 2019 presents respiratory 
system impairment in our evolving knowledge. Some 
reports are suggesting that SARS-CoV-2 can affect 
many organs and systems such as the cardiovascular 
system and its complications are another critical 
aspect of the disease that might cause severe and 
irreversible damage (1,2). 

Herein, we report a pediatric case with a novel 
coronavirus with cardiac damage, which involved the 
conduction system. 

 

2.Case Presentation 

A 4-year-old boy patient weighing 17 kg was 
admitted to the emergency department with a seizure 
and altered level of consciousness. Before admission, 
he had been suffering from an upper respiratory 
infection for at least ten days and the symptoms had 
worsened in the past two days. He had no family 
history of neurological disorders, cardiovascular 
disease, sudden cardiac death, or syncope. 

On admission, hemodynamic parameters were in 

the critical range. He had a blood pressure of 86/69 
mmHg, heart rate of 54 beats/minute, and 
respiratory rate of 39 breaths/minute, and had a 
fever with a tympanic temperature of 38.9 ℃. Oxygen 
saturation was 90% at rest with a finger pulse 
oximeter on the index finger. Primary physical 
examination was also performed, and the bilateral 
crackles were found in the upper and lower of the 
chest in auscultation. 

Due to his critical situation, the patient was 
immediately transferred to the Pediatric Intensive 
Care Unit (PICU). 

The arterial blood gas (ABG) sampling was 
instantly done. ABG indicated severe acute 
respiratory acidosis with PH=7.05, PaCO2=76, and 
HCO3-=28. The oxygen saturation of the ABG sample 
was 65%, and also PaO2 was 34 mmHg. Five minutes 
later, he was prepared to initiate invasive mechanical 
ventilation due to respiratory failure, and based on 
the disrupted ABGs. Accordingly, endotracheal 
intubation was done. Mechanical ventilation mode 
was performed with Volume controlled- 
Synchronized Intermittent Mandatory Ventilation 
[VC-SIMV]. Besides, fentanyl infusion (10-50 mcg/h) 
was prescribed by an anesthesiologist. 
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The portable anteroposterior chest radiography 
was emergently done which indicated significant 
diffused bilateral infiltration consistent with severe 
viral pneumonia. The chest high-resolution 
computed tomography (HRCT) was taken without 
using contrast as another diagnostic imaging test. 
The results revealed dependent significant grand 
gloss opacities with interlobular septal thickening in 
both lungs. 

The laboratory evaluation indicated an elevated 
white blood cell count (19250 cells/ml) with 
neutrophilic predominanceand lymphopenia (7250 
cells/ul). Other laboratory findings revealed elevated 

high-sensitivity troponin (1.07 ng/ml); elevated CPK-
MB level (133 g/L), brain natriuretic peptide (2,000 
pg/ml). Inflammatory markers such as C-reactive 
protein  (22 mg/dl), ferritin (1,138 ng/ml), and D-
dimer, 3.1 mg/ml, was elevated. 

Due to symptoms of infection of SARS-CoV-2 during 
the outbreak period, the PCR taken from his upper 
respiratory tract confirmed the diagnosis of acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2). 

An electrocardiogram (ECG) was done during the 
first hours of admission to the ICU, which  
showed a complete pattern of an 
 atrioventricular block (CAVB) (Figure 1).

 
 

 
 

Figure 1. Three-limb lead electrocardiogram (ECG) of the patient after ICU admission revealed a complete 
atrioventricular block. Secondary ST-T change is also present. 

 
 

 
 

Figure 2. 12-lead electrocardiogram (ECG) of the patient five days after ICU admission. There are normal axis 
deviation and 2:1 atrioventricular block (Mobitz type 2). Secondary ST-T change is also present. 

 
Transthoracic echocardiography was done and 

revealed reduced ejection fraction (about 30%; eye 
estimation) along with diffuse myocardial dyskinesia. 
Another complication, such as pericardial effusion, 
was rejected. No evidence of significant valvular 
heart disease was found. 

With these regards, we decided to prescribed the 
intravenous immunoglobulin (IVIG); 500mg/kg/day, 
dexamethasone; 0.15mg/kg/QID, milrinone; 

0.5ug/kg/min, and dopamine; 5ug/kg/min based on 
the involvement of the patient with COVID-19. 

After three days in ICU, the ventilatory and ABG 
parameters were within an acceptable range. 
Therefore, a weaning plan was established. The 
patient weaned, and extubation was thoroughly 
performed 2 hours later 80 hours after mechanical 
ventilation. He was closely monitored and treated 
with supplemental oxygen therapy using high-flow 
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nasal at 40 Lit/min and FiO2= 40%. 
Additionally, the level of troponin I was 

significantly reduced to 0.3 g/L. Moreover, the 
echocardiographic parameters showed that the LVEF 
of the patient gradually recovered to 50%. 

After five days of stay in ICU, the inotropes were 
tapered and change to captopril (1mg/kg/day) and 
furosemide (1mg/kg/day). The ECG pattern changed 
from CAVB to Second-degree Atrioventricular block 
(2:1), and the hemodynamic was stable (Figure 2). 

On the sixth day, the patient was treated by 
supplemental oxygen therapy using a simple face 
mask followed by a nasal cannula with a flow of 3 
lit/min. The patient with an excellent general 
condition was transferred to the post-ICU. Two days 
later, he was discharged and advised his 
 parents to follow the cardiac arrhythmia at least 
two months later. 

After two months, the follow-up ECG revealed a 
persistent Second-degree Atrioventricular block (2:1) 

 

 
 

Figure 3. 12-lead electrocardiogram (ECG) of the patient two months after ICU discharge. There is a persistent 
2:1 atrioventricular block (Mobitz type 2). Also, secondary ST-T changes were observed. 

 
(Figure 3). Also, trans-thoracic echocardiography 
showed normal wall motion without evidence of 
dyskinesia, and LVEF was estimated at 55%. 

Finally, persistent dysrhythmia can lead to fatal 
dysrhythmias; the patient was monitored by Holter 
and recommended his parents to continue the follow-
up treatment with an electrophysiologist. 

 

3. Discussion 

Cardiovascular involvement with the novel 
coronavirus (COVID-19), ranging from mild to 
severe presentation with prognosis in acute cardiac 
injuries (3). 

Meanwhile, some studies have reported that 
pediatrics with COVID-19 tend to show mild cardiac 
dysfunction compared to adults (4,5). 

This fact is not consistent with clinical and para-
clinical findings of our patient presented with severe 
secondary cardiac complication due to SARS-CoV-2 
infection. It is noteworthy that the coincidence of 
severe myocardial injury and conduction system 
impairment in pediatrics was first reported in this 
case study. 

The mechanism of COVID-19–associated 
myocardial injury and shock is unclear. It may be due 
to cytokine-mediated myocardial inflammation (6,7). 

Furthermore, based on endomyocardial biopsy, 

cardiac injury in patients with novel coronavirus may 
be due to direct viral infection causing myocarditis (8). 

However, the mechanism for COVID-19–induced 
heart block is not well studied. We suspect that it is 
secondary to inflammation of the conduction 
pathways as a result of the direct viral invasion and 
immune-mediated injury (9,10). 

Also, the use of intravenous immune globulin 
(IVIG) combined with a systemic glucocorticoid may 
attenuate inflammatory response in patients with 
COVID-19 and myocarditis (11). 

In our case, the patient had significantly elevated 
inflammatory markers. This first-line drug causes our 
patient to respond positively to conduction 
impairment and inflammation by resolving CAVB 
which suggests that inflammation is probably the 
leading cause of conduction disease in our patient. 
This protocol can be established as an effective 
treatment since there is no definite treatment 
recommendation for concomitant myocardial injury 
and inflammation of conduction pathways that may 
be completely coincidental. 

Despite the reverse of CAVB to atrioventricular 
block with the treatment of the patient, this 
abnormality of conduction persists for a long time 
without any change. Therefore these patients need 
long-term follow-up electrophysiologic study to 
prevent life-threatening arrhythmias. 
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4. Conclusion 

Nevertheless, the fact that COVID-19 can cause 
myocarditis and, consequently, conduction 
disturbances lead to pediatric cardiogenic shock. 
Therefore, these features of cardiac involvement of 
COVID-19 in pediatrics should be considered as 
emergent situations. 
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