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Abstract
Background  The occurrence of arrhythmias as a complication of Kawasaki disease (KD) is extremely rare. Moreover, 
previous literature showed a low incidence of arrhythmias during the acute phase of KD, and the majority occurred in 
the subacute and chronic phases. To date, we have found only 17 sporadically reported global cases in the available 
literature.

Case presentation  We present the first documented case of an infant with KD complicated with supraventricular 
tachycardia (Atrioventricular reentrant tachycardia) during the acute phase. The arrhythmia resolved promptly after 
the combination therapy of intravenous Immunoglobulin (IVIG) and steroids during the acute phase since the 
inflammation subsided. Additionally, we conducted a review and summary of cases involving KD-related arrhythmias.

Conclusions  KD rarely causes arrhythmias, which might be associated with myocarditis and myocardial ischemia 
attributed to scar formation and/or excessive inflammatory factors damaging the conduction system. Strengthening 
the early identification and management of complications in patients with KD and personalized follow-up strategies 
for high-risk children during the chronic phase can enhance patients’ prognosis.
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Background
KD is an acute vasculitis that primarily affects children, 
and its exact etiology remains unclear. Due to its impact 
on the coronary arteries and the heart (including the 
myocardium, pericardium, and cardiac valves), KD has 
emerged as a leading cause of acquired cardiac condi-
tions in the pediatric population [1, 2]. Notably, inflam-
matory processes within cardiac tissues, scar formation, 
and abnormalities in electrical signal conduction are 
all potential factors that can lead to the development of 
arrhythmias. The type of arrhythmia, its duration, and 
the overall health status of the patient can significantly 
influence the cardiac function of affected children, poten-
tially posing severe threats to their lives.

After a comprehensive literature review, we found 
17 reported cases of KD having complicated arrhyth-
mias [3–13]. It showed that such arrhythmias gener-
ally occurred in the chronic and subacute phases of KD; 
nonetheless, rare was found in the acute phase. Fur-
thermore, although various types of arrhythmias such 
as atrial fibrillation, ventricular premature contractions, 
ventricular tachycardia, bundle branch block, and atrio-
ventricular block have been reported, supraventricular 
tachycardias are rarely reported in the literature. There 
were only two cases on record [3, 10]. Additionally, even 
among KD patients with regression of coronary artery 
lesions or absence of coronary artery lesions, there 
remains a risk of developing arrhythmias [3, 7–10].

Herein, we reported a Chinese KD patient experienc-
ing supraventricular tachycardia (SVT) during the acute 
phase of the disease for the first time. Furthermore, we 
reviewed and summarized available cases involving KD-
related arrhythmias, aiming to enhance pediatric aware-
ness of this condition in KD.

Case presentation
On June 21, 2023, a 6-month-old and 13-day-old male 
infant was brought to the Emergency Department of 
West China Second University Hospital, Sichuan Univer-
sity, due to an unexplained persistent fever for 4 days and 
mild cough. Blood cell examination revealed a significant 
increase in white blood cells (WBC count of 16.6 × 109/L, 
normal range 4.03–11.09 × 109/L; neutrophils percent-
age 73.1%), normal hemoglobin (133  g/L, normal range 
108–144 g/L), normal platelet count (398 × 109/L, normal 
range 128–420 × 109/L), and elevated C-reactive protein 
(CRP 42.1 mg/L, normal range 0–8 mg/L). The erythro-
cyte sedimentation rate (ESR) was elevated (54  mm/h, 
normal range < 25  mm/h). Initial assessment suggested 
that the fever might be caused by an acute upper respira-
tory tract infection, and ceftriaxone was administered for 
2 days. However, he had a persistent high fever without 
any significant worsening of infection symptoms (only 
mild cough and diarrhea). On the 6th day of illness, new 

symptoms appeared, including generalized congestive 
rash, conjunctival congestion without exudate, flushed 
and chapped lips, limb swelling, enlarged lymph nodes 
in the right neck, and redness at the Bacille Calmette-
Guérin (BCG) vaccination site. Breath sounds in both 
lungs were symmetrical, with no rales. The abdomen 
was soft, and the liver and spleen were not palpable or 
enlarged, and neurological examination showed negative 
pathological signs. These symptoms were typical clinical 
manifestations of KD. Due to a fever persisting for more 
than five days, no response to antimicrobial treatment, 
and the manifestation of six clinical symptoms that meet-
ing with the diagnostic criteria for complete KD [1, 2], in 
conjunction with elevated ESR, WBC, and CRP levels, 
we are considering a diagnosis of KD. Further examina-
tions revealed a significant increase in WBC (WBC count 
of 15.4 × 109/L, neutrophils 59.2%), a slight decrease in 
hemoglobin (106 g/L), a slight increase in platelet count 
(430 × 109/L), and elevation of CRP (55.5  mg/L). Liver 
enzymes were markedly elevated (Alanine Aminotrans-
ferase (ALT) 280U/L, normal range < 49U/L; Aspartate 
Aminotransferase (AST) 231U/L, normal range < 40U/L). 
Electrolyte levels were within normal ranges (Na+, K+, 
Ca2+). Cardiac injury markers were within normal limits 
(cTnI, CK-MB, Myoglobin). Further, infectious diseases 
and other immune diseases were excluded by pathogen-
specific examinations such as respiratory pathogen tests, 
stool routine and culture, blood culture, sputum culture, 
and serological testing for autoantibodies. Two novel 
coronavirus nucleic acid tests were negative (ruling out 
the possibility of multisystem inflammatory syndrome in 
children - MIS-C [14, 15]). The echocardiogram revealed 
the presence of a small coronary artery aneurysm in 
the left coronary artery (LCA = 2.7  mm, Z-score = 3.27), 
dilation in the left anterior descending artery 
(LAD = 2.0 mm, Z-score = 2.01), while the left circumflex 
artery and right coronary artery showed normal dimen-
sions (LCX = 1.7  mm, Z-score = 1.52; RCA = 2.0  mm, 
Z-score = 1.94). The dimensions of the atria and ventricles 
were normal, and both systolic and diastolic functions of 
the heart appeared normal.

Based on the above findings, the diagnosis of KD was 
proposed. He was transferred to our inpatient depart-
ment. However, upon admission, we observed a signifi-
cantly elevated heart rate (190 beats per minute) during 
cardiac auscultation, with a regular rhythm and nor-
mal heart sounds. While sinus tachycardia was initially 
suspected, the child exhibited no signs of restlessness, 
remained quiet at rest, had a body temperature of 38°C, 
normal urine output, normal limb circulation, normal 
blood pressure (80/46 mmHg), normal oxygen satura-
tion (SpO2 97%), and normal respiratory rate (32 breaths 
per minute). Absence of irritability, high fever, shock, 
hypoxia, and anemia ruled out underlying causes for 
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sinus tachycardia. Of greater significance, an electrocar-
diogram (ECG) revealed a ventricular rate of 219 beats 
per minute, demonstrating a regular rhythm, normal 
QRS waveform, consistent PR and RR intervals (RP inter-
val < PR interval, RP interval was 93 ms), and retrograde 
P’ waves observed in lead aVR and II (Fig.  1A). Conse-
quently, the final diagnosis was SVT (Atrioventricular 

reentrant tachycardia) rather than sinus tachycardia. He 
had a negative history of autoimmune or cardiac diseases. 
Considering the patient’s underlying KD and the absence 
of prior clinical episodes of SVT, our experience and lit-
erature reports led us to speculate this condition might 
be associated with the inflammatory burden of KD.

Fig. 1  Comparison of electrocardiograms (ECGs) before (B) and after (A) anti-inflammatory treatment. (A) The ECG revealed a ventricular rate of 219 beats 
per minute, demonstrating a regular rhythm, normal QRS waveform, consistent PR and RR intervals, and retrograde P’ waves observed in lead aVR. (B) 
Repeated ECGs showed normal sinus rhythm with normal PR and QT intervals and the absence of SVT’s δ waves
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Because of his hemodynamic stability and possibly the 
aforementioned cause of SVT, we initially did not per-
form antiarrhythmic treatment but continued to monitor 
his breathing rate, heart rate, blood pressure, and capil-
lary refill time. At the same time, we quickly initiate anti-
inflammatory measures, including oral aspirin (30  mg/
kg/day) and IVIG at a single dose of 2  g/kg, and meth-
ylprednisolone (2  mg/kg twice a day), according to the 
treatment protocol for KD [1, 2]. Fortunately, one hour 
later, repeated ECGs showed normal sinus rhythm with 
normal PR and QT intervals and the absence of SVT’s δ 
waves (Fig.  1B). The child’s body temperature gradually 
decreased. However, after 48  h of treatment, the child 
experienced a recurrence of fever, suggesting the possi-
bility of IVIG resistance. Considering the patient’s young 
age, intense inflammatory response, concurrent arrhyth-
mia, and impaired liver function, a second round of IVIG 
treatment (single dose of 2 g/kg) was initiated. Finally, the 
child’s symptoms gradually improved, and there was no 
further occurrence of fever two days later. On the 11th 
day of illness, blood indicators, 12-lead ECG, Holter 
ECG, and echocardiography were all normal. The child 
was discharged with oral aspirin (3  mg/kg/day) for six 
weeks. In his regular follow-ups at 1 month, 3 months, 6 
months, and 1 year, no further arrhythmias were found. 
Echocardiography showed normal coronary arteries and 
cardiac function. However, we did not rule out the pos-
sibility of a congenital bypass tract in the conduction 
system or other external factors triggering the event. 
Since SVT occurred only once at the onset of the illness, 
his parents declined an invasive cardiac catheter elec-
trophysiology study. We also informed the family that if 
SVT occurs again in the future, it would be necessary to 
consider conducting an electrophysiological study.

Discussion
In this study, we present the documented case of an 
infant complicating with SVT during the acute phase of 
KD for the first time. Previous literature showed arrhyth-
mias rarely occurred during the acute phase of KD in 
children, which were predominantly found in the sub-
acute and chronic phases. Until now, we found only 17 
cases were sporadically available worldwide in the litera-
tures [3–7, 9–13] (Table 1). Our study showed pediatric 
clinicians should enhance the awareness of arrhythmia 
occurring in patients with KD. Moreover, it was critical 
to recognize the arrhythmia other than Coronary Artery 
Lesions (CALs) during the short- and long-term follow-
up of KD.

Subsequently, we further reviewed 17 patients with 
KD (11 males and 5 females, aged 4 months to 34 years) 
complicating with arrhythmias, which predominantly 
occurred during the chronic phase of the illness, rang-
ing from 2 days to 33 years. It indicated 70.6% (12/17) 

patients experiencing arrhythmias in the chronic phase, 
17.6% (3/17) in the subacute phase, and 5.9% (1/17) in the 
acute phase. Among these 17 patients with tachycardia, 
supraventricular tachycardia accounted for 2/17 cases (1 
in the subacute phase and 1 in the chronic phase), atrial 
fibrillation for 2/17, premature ventricular contractions 
for 5/17, ventricular tachycardia for 7/17, and ventricu-
lar fibrillation for 1/17. The mechanism of arrhythmias 
as a complication of KD remained complex. Fujiwara 
et al. [16] conducted a pathological study that revealed 
inflammatory and edematous changes in the sinoatrial 
node and atrioventricular conduction system during 
the acute phase of the disease (days 0–9). However, no 
necrosis was observed in the conduction cells. During 
the subacute phase of the disease (days 21–31), severe 
edematous changes and mild fibrosis were observed in 
the perivascular areas, while the conduction cells exhib-
ited widespread compression, degeneration, and necro-
sis. These changes can potentially lead to abnormalities 
in electrical activity. In addition, changes in coronary 
artery morphology [17] and vascular endothelial dys-
function caused by inflammatory responses [18] can con-
tribute to impaired perfusion of the arteries supplying 
the conduction system (sinus node and atrioventricular 
node), ultimately leading to disruptions in electrical sig-
nal conduction. After entering the chronic phase of the 
disease, the formation of scars following the resolution 
of inflammation becomes a high-risk factor for develop-
ing arrhythmias [12, 19]. On the other hand, changes in 
coronary artery morphology can lead to abnormalities in 
blood flow perfusion and the formation of blood clots. 
The formation of coronary artery thrombosis and coro-
nary artery stenosis can result in myocardial ischemia, 
ultimately leading to malignant arrhythmias. In our case, 
the child’s presence of IVIG resistance, Coronary artery 
aneurysms (CAAs), and increased levels of inflammatory 
indicators showed a severe inflammatory burden, which 
might account for arrhythmia during the acute phase of 
KD. The arrhythmia resolved promptly as the inflamma-
tion subsided after receiving the combination therapy of 
aspirin, IVIG, and steroids. However, it is necessary to be 
aware of arrhythmia development attributed to the for-
mation of myocardial scars following inflammatory dam-
age, and long-term follow-up is critically required.

In addition, the occurrence of CAAs is a significant 
clinical concern in patients with KD. It was widely rec-
ognized that the development of CAAs associated with 
intensive inflammatory burden, which more likely 
occurred during the acute phase of KD. Therefore, the 
abnormal presence of the cardiac conduction system 
during the acute phase of KD, such as arrhythmias, might 
be an independent risk factor for CAAs in KD. On the 
other hand, the sustained presence of these aneurysms 
may potentially impact myocardial and conduction cells’ 
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blood supply (especially when coronary artery thrombo-
sis occurs) and increase the risk of long-term myocardial 
fibrosis and myocardial infarction. As a result, patients 
with persistent CAAs might also be prone to develop 
arrhythmias during the chronic phase of KD. Previous 
studies suggested that patients with CAA z-scores ≥ 5 
were prone to exercise stress test-induced arrhythmias 
[20]. This also emphasized the importance of strength-
ening the management of chronic CAAs and evaluat-
ing myocardial ischemia in KD patients with concurrent 
medium to large coronary artery aneurysms.

In summary, arrhythmias were rare in patients with 
KD, however, this condition might occur during the 
acute, subacute, and chronic stages of KD. Whether it’s 
conduction impairment and cell compression during the 
acute phase or myocardial ischemia, infarction, and scar 
formation in the chronic phase, we speculated the inflam-
matory response during the acute phase serves as an ini-
tiating factor for arrhythmia development. Therefore, 
it is crucial to timely control the inflammatory reaction 
during the acute phase to prevent subsequent cascading 
reactions. Additionally, for KD patients with concur-
rent CAAs in the chronic phase, improving the manage-
ment of CAAs and myocardial ischemia can reduce the 
occurrence of long-term cardiovascular events in these 
patients, such as arrhythmias.

Conclusions
The occurrence of arrhythmias as a complication of KD 
was exceedingly rare. This phenomenon may be related 
to myocarditis and myocardial ischemia caused by scar 
formation, or excessive inflammatory factors caused by 
the release of immune damage to the conduction system 
and other factors. Strengthening the early identifica-
tion and management of complications in patients with 
KD and personalized follow-up strategies for high-risk 
children during the chronic phase can enhance patients’ 
prognosis. Furthermore, besides evaluating coronary 
arteries, it might also be essential to evaluate the cardiac 
conduction system by ECG for individuals with a history 
of KD and personalize follow-up strategies.
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