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INTRODUCTION

The Royal College of Pediatrics and Child Health has 
published a guidance and case definition of pediatric 
inflammatory multisystem syndrome temporally 
associated with SARS-CoV-2 (PIMS-TS) on May 1, 
2020.[1] PIMS-TS typically affects children with an 
average age group around 9–15 years.[2] It is postulated 
that PIMS-TS is not an acute COVID-19 infection but 
is likely a postimmunological reaction.[3] Various 
cardiac manifestations of PIMS-TS have been reported, 
namely pericardial effusion, ventricular arrhythmia, 
myocarditis, valvular regurgitation, and pericarditis. 
Although cardiac involvement in PIMS-TS is well 
described including various conduction abnormalities, 
advanced atrioventricular block (AVB) in these patients 

is not common and few cases of heart block suffering 
from SARS-CoV-2 have been reported.[4-6]

Here, we report two  children with PIMS-TS requiring 
pacemaker placement. Of note, none of the children in this 
discussion suffered from the usual manifestations of rash, 
gastrointestinal symptoms, diarrhea, or respiratory distress.

CASE REPORTS

Case 1

A 6-year-old boy presented in the emergency room with 
complaints of sudden syncopal attacks. He had fever 
for the past 4 days. Examination revealed that he had a 
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In the midst of the COVID‑19 pandemic, we report two cases of children presenting with typical diagnosis of 
pediatric inflammatory multisystem syndrome temporally associated with SARS‑CoV‑2 (PIMS‑TS) who suffered 
from complete heart block requiring pacemaker placement which is an unusual presentation of PIMS‑TS. We also 
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any other identifiable etiology, both requiring temporary pacemaker placement. While one child recovered completely 
with medical management, the other child required permanent pacemaker placement. While we cannot be certain 
that COVID‑19 was the cause, complete heart block appeared to be temporally related to COVID‑19 infection in 
both patients, and hence, it is important for pediatricians to be aware of the potential manifestation of this disease.
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heart rate of 32 beats/min, poor peripheral perfusion, 
and normal sensorium. Electrocardiogram (ECG)  showed 
complete heart block with a ventricular rate of 30/min 
and echocardiogram showed a structurally normal 
heart with thin rim of pericardial effusion and mild 
ventricular dysfunction. Oxygen saturation was normal 
and he did not require any respiratory support. He was 
started on isoprenaline and adrenaline infusion and 
was immediately taken up for temporary pacemaker 
implantation (TPI). His laboratory work-up was remarkable 
for neutrophilic leukocytosis (22,000 cells/mm3, 77% 
polymorphs), elevated serum urea/creatinine (63/1.7), 
transaminitis (aspartate transaminase [AST]: 1493 U/L 
and alanine aminotransferase: 2501 U/L), elevated 
inflammatory markers (C-reactive protein [CRP]: 
33 mg/dL, lactate dehydrogenase [LDH]: 1751 U/L, and 
ferritin: 2227), elevated creatinine phosphokinase (1306 
U/L), troponin I (46.5 ng/mL), and NT-Pro-B-type 
natr iure t i c  pept ide  (BNP)  (12 ,148 pg/ml) . 
A nasopharyngeal swab test for COVID-19 on real-time 
reverse transcriptase-polymerase chain reaction (RT-PCR) 
assay was negative, but SARS-CoV-2 immunoglobulin 
G (IgG) antibody to S-protein was positive (5.04). 
Nasopharyngeal swab for respiratory viral panel to 
rule out other causes of myocarditis was sent as a part 
of routine work-up for suspected viral myocarditis, 
which turned out to be negative. Overall clinical and 
laboratory parameters of this child fulfilled the criteria 
for PIMS-TS. The child was treated with intravenous 
gamma globulin (IVIg) at a dose of 2 g/kg and pulse 
methylprednisolone at a dose of 30 mg/kg considering 
the disease as life-threatening PIMS. Rhythm was found 
to be predominantly sinus with intermittent junctional 

escapes 2 days after TPI. The rhythm reverted to sinus 
after 5 days. The temporary pacemaker lead was removed 
and the child was discharged without any residual 
cardiac morbidity. The child was found to have sinus 
rhythm during his routine follow-up at 2 months after 
the illness. Figure 1 shows ECG findings of this child.

Case 2

A 7½-year-old girl presented in the emergency room 
with fever for 6 days and recurrent convulsions, with 
a heart rate of 26 beats/min and poor peripheral 
perfusion, and was in postictal confusion state. Prior to 
admission at our center, she was admitted for 2 days 
at another facility. ECG showed complete heart block 
with a ventricular rate of 26/min. Echocardiogram 
showed structurally normal heart with mildly dilated 
left ventricle, mild left ventricular systolic dysfunction, 
moderate bilateral pleural effusion, and mild pericardial 
effusion. Oxygen saturation was found to be within 
normal limits and she did not require any respiratory 
support. She was started on isoprenaline and adrenaline 
infusion and was immediately taken up for TPI. Her 
laboratory work-up was remarkable for elevated urea/
creatinine (89/0.9 units), transaminitis (AST: 332 U/L 
321 U/L), elevated acute-phase reactants LDH (982 U/L), 
CRP (44 mg/dl), elevated NT-Pro-BNP (10,124 pg/ml), 
creatinine phosphokinase (1306 U/L), and troponin 
I (29,085 ng/mL). A nasopharyngeal swab test for 
COVID-19 on RT-PCR assay was negative, but SARS-CoV-2 
IgG antibody to S-protein was positive (1.70), all pointing 
toward the diagnosis of PIMS-TS. Nasopharyngeal swab 
for respiratory viral panel to rule out other causes of 

Figure 1: (a) Electrocardiogram during complete heart block with a 
heart rate of 30/min (black arrow points the P wave not conducted 
to produce QRS complex). (b) Electrocardiogram after temporary 
pacemaker insertion. (c) Complete return to sinus rhythm
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Figure 2: (a) Complete heart block (black arrow points the P waves 
not having any fixed relationship with QRS complexes with varying 
PR interval). (b) Electrocardiogram after temporary pacemaker 
implantation. (c) Electrocardiogram after permanent pacemaker 
implantation DDDR mode
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myocarditis was sent for this child also which turned 
out to be negative. This child was also treated with IVIg 
at a dose of 2 g/kg and pulse methylprednisolone at 
a dose of 30 mg/kg/day. While all the inflammatory 
markers including CRP and LDH normalized, she 
remained completely pacemaker dependent even 
10 days after TPI. Dual-chamber pacemaker was inserted 
via transvenous route on the 12th day of admission 
removing the temporary pacemaker lead. She remained 
pacemaker dependent during 1-month follow-up where 
the pacemaker was found to be functioning as A sensed 
V paced mode. Figure 2 shows ECG findings of this child.

DISCUSSION

Cardiac involvement in PIMS-TS is well described in the 
literature. Ventricular dysfunction, valvulitis, pericardial 
effusion, and coronary artery abnormalities are the 
predominant cardiac lesions found to be commonly 
associated with PIMS-TS. Conduction abnormality has 
been described in PIMS-TS, and ventricular ectopics, 
PR segment prolongation, ST-segment changes, and 
bundle branch blocks are the commonly described 
conduction abnormalities found in PIMS-TS. Advanced 
AVBs, though described in the literature, are rare and 

incidence of complete heart block requiring permanent 
pacemaker implantation is not described in PIMS-TS. We 
have summarized the common conduction abnormalities 
found in PIMS-TS and the requirement of pacemakers 
in Table 1.

The  mechanism of cardiac involvement in PIMS-TS is 
speculative. Immune-mediated myocardial damage, 
direct myocardial invasion by the virus, and systemic 
inflammation-mediated myocardial damage are described 
as the possible mechanisms of myocardial involvement 
in PIMS-TS.[7,12,13] Based on the facts that coronavirus not 
being a cardiotropic virus, negative result of COVID-19 
virus on RT-PCR assay, elevated inflammatory markers, 
and beneficial response to immunomodulators, majority 
of the authors have suggested that the immune-mediated 
myocardial involvement is the probable mechanism 
for cardiac manifestation in PIMS-TS. In both the cases, 
inflammatory markers were elevated. In one of our cases, 
the AVB resolved with IVIg and steroids, indicating that 
the mechanism of complete heart block is probably 
immune mediated. The other patient required permanent 
pacemaker placement, suggesting that although the 
mechanism is immune mediated, the damage can be 
permanent and irreversible. In our series, we encountered 

Table 1: Various electrophysiologic changes in children suffering from pediatric inflammatory 
multisystem syndrome temporally associated with severe acute respiratory syndrome coronavirus 2
Study ECG changes (number of patients) Recovery to 

normal (yes/no)
Pacemaker 
requirement (yes/no)

Valverde et al.[7] Abnormal ST or T wave segment (63) Yes No
Prolonged PR interval (18) Yes No
Bundle branch block (11) Yes No
Prolonged QT interval (9) Yes No
AVB (6) Yes No
Tachyarrhythmias (5) Yes No
Abnormal Q waves (3) Yes No

Clark et al.[8] Complete atrioventricular block (1) Yes No
Transient second‑degree AVB (1) Yes No
Sinus pause (1) Yes No
Ventricular tachycardia (2) Yes No
Idioventricular rhythm (1) Yes No

Dionne et al.[9] First‑degree AVB (1) Yes No
Mobitz Type I (2) Yes No
Mobitz Type II in (1) Yes No
Third‑degree AVB (1) Yes No
QTc prolongation (7) Yes No
Nonspecific ST‑segment changes (14) Yes No
Atrial ectopy (2) Yes No
Sustained ectopic atrial tachycardia (1) Yes No

Choi et al.[10] First‑degree AVB (6) Yes No
Prolonged QTc interval (4) Yes No
Ectopic atrial rhythm (1) Yes No
ST elevation or depression (3) Yes No
T wave inversions (5) Yes No
Nonspecific ST and/or T wave abnormalities (14) Yes No
Nonspecific intraventricular conduction delay or 
right ventricular conduction delay (5)

Yes No

Right axis deviation (5) Yes No
Intermittent premature ventricular complexes (1) Yes No

Domico et al.[11] Second‑degree Type II heart block (1) Yes Yes (temporary pacing 
was removed on D‑6)

AVB: Atrioventricular block, ECG: Electrocardiogram
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an advanced heart block as the major involvement 
in PIMS rather than gastrointestinal symptoms or 
pneumonia, and following the administration of IVIg and 
steroid, there was a significant recovery of myocardial 
dysfunction.

It  may be postulated that the AV node can get involved 
in PIMS and early institution of IVIg and steroid may 
prevent permanent damage of the AV node.

Limitation

We did not perform the endomyocardial biopsy for both 
the children which might have helped in postulating 
the cause of conduction abnormality in patients with 
PIMS-TS.

CONCLUSIONS

PIMS is expanding its clinical spectrum and has been 
reported to affect the cardiovascular system in different 
patterns. This is a rare presentation of PIMS with 
new-onset complete heart block in the setting of COVID-19 
infection. Our case series shows that COVID-19-associated 
PIMS may be associated with acute-onset complete heart 
block. Prompt recognition and management is important. 
Children suspected to have COVID-19-associated PIMS 
should have their heart rhythm monitored so that changes 
in cardiac rhythm can be detected as early as possible. 
These children have high values of cardiac enzymes and 
NT-Pro-BNP levels, so any children with elevation in these 
should be closely monitored for their rhythm.
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