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I. INTRODUCTION 

Kawasaki disease (KD) is a form of acute febrile systemic 

vasculitis that primarily affects children below 5 years old 

[1]. Coronary artery lesions (CALs) are a severe complication 

of KD [2].  

The severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2) epidemic, causing coronavirus disease 2019 

(COVID-19), has rapidly spread worldwide [3]. Recently, 

cases of Kawasaki-like syndrome associated with COVID-19 

have been reported in the USA and Europe [3]–[6]. The 

Centers for Disease Control and Prevention and the European 

Centre for Disease Prevention and Control issued alerts 

concerning Kawasaki-like syndrome associated with 

COVID-19. This syndrome is also known as multisystem 

inflammatory syndrome in children (MIS-C) and pediatric 

inflammatory multisystem syndrome (PIMS) [7], [8]. To 

date, no reports of this syndrome from East Asia have been 

observed despite the high prevalence of KD in the area [9].  

No dramatic increase in KD incidence or changes in its 

clinical features were observed during the local COVID-19 

epidemic in Japan, unlike in other countries where MIS-

C/PIMS is endemic [10]. A study that adopted meta‐analysis 

suggests that MIS‐C/PIMS leads to multiple organ failure, 

including gastrointestinal manifestations, myocardial 

dysfunction, and coronary abnormalities, and has distinct 

features from KD [11]. However, the clinical features of KD 

in Japan during SARS-CoV-2 epidemic remain unclear. 

Therefore, this retrospective study aimed to evaluate the 

clinical features of KD in our department during the year of 

COVID-19 pandemic.  

 

II. PARTICIPANTS AND METHODS 

The study protocol was approved by our institutional ethics 

committee, and the requirement of patient consent was 

waived owing to the retrospective nature of the study. 

Data were obtained from 45 KD patients who underwent 

acute-phase treatment in our department from January 2018 

to December 2020. The patients who received acute-phase 

treatment were divided into three groups: (1) 2018 group, in 

which 18 patients during 2018; (2) 2019 group, in which 17 

patients during 2019; and (3) 2020 group, in which 10 

patients during 2020.  

KD was diagnosed based on the criteria (Japanese, fifth 

edition) mentioned in the diagnostic guidelines for KD until 

August 2019 and on the revised criteria (Japanese, sixth 

edition) from September 2019 [2], [12]. Intravenous 

immunoglobulin (IVIG) resistance was defined as a fever that 

persisted or reappeared 24 h after the first course of treatment 

[13]. Recurrent KD was defined as a secondary presentation 

of another episode 2 months following the initial episode 

[14], [15]. The Egami score, a risk score for predicting IVIG 
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resistance based on clinical findings, including age, days of 

illness, platelet count, alanine aminotransferase level, and C-

reactive protein level, was evaluated before the initial IVIG 

therapy [16].  

A. Initial Therapy 

During the study period, a single IVIG infusion at 2 

g/kg/dose was administered as initial therapy starting on day 

5 of the illness, whenever possible [17]. Patients without 

inflammation or complications upon presentation underwent 

acute-phase therapy without IVIG [17]. During the study 

period, low-dose aspirin (5 mg/kg/day) was started on days 

8−10 of the illness following the completion of IVIG infusion, 

including the second course of the therapy [17]. Medium-

dose aspirin (30 mg/kg/day) was started if the patients had 

CAL or were candidates for plasma exchange.  

B. Rescue Therapy 

The decision to use rescue therapies in resistant patients 

was made 48 to 72 h following the completion of the initial 

IVIG infusion. Physicians made this decision using 

comprehensive clinical parameters, including body 

temperature, major KD symptoms, general condition, and 

laboratory data [17]. Course 2 of the therapy comprised 

rescue IVIG infusion at 2 g/kg/dose, and course 3 comprised 

ulinastatin infusion, third course of IVIG therapy, or plasma 

exchange [17]. 

C. Diagnosis of CAL 

CALs were diagnosed via echocardiography based on the 

Japanese criteria reported by Kobayashi et al [18]. CAL was 

diagnosed if any examination revealed an internal lumen 

diameter of ≥3 mm in a patient younger than 5 years or a 

diameter of ≥4 mm in a patient older than 5 years if the 

internal diameter of a segment was at least 1.5 times larger 

than that of an adjacent segment or if the lumen appeared 

irregular. A transient CAL was defined as the disappearance 

of a CAL within 30 days of the illness. 

D. Statistical Analysis 

Statistical analyses were conducted using Stat Flex 

Version 6 for Windows (Artech Co., Ltd., Osaka, Japan). Chi-

square test, Fisher exact test, Mann–Whitney U test, and 

Kruskal-Wallis test were used accordingly, with sample size 

considerations. P<0.05 was considered statistically 

significant. 

 

III. RESULTS 

The numbers of the patients in the 2018, 2019, and 2020 

groups were 18, 17, and 10, respectively (Fig. 1 and Table I). 

The rate of the number of the patients in 2020 group was 

58.8% of that of the 2019 group (Fig. 1). Out of 10 patients, 

2 in the 2020 group had both the initial and the second 

presentation (recurrence) of KD in the same year. One patient 

who had the initial presentation of KD in 2015 had the second 

presentation (recurrence) in 2020. Therefore, a total of 10 

patients had 12 presentations of KD in 2020 (Table I). Three 

presentations of KD were recurrences in the 2020 group 

(Table I), and those three patients with KD recurrence were 

of female sex.  

Two patients in 2020 group underwent polymerase chain 

reaction test for SARS-CoV-2, and they had negative results. 

No patients required ventilation assistance or inotropic agents 

and met the diagnostic criteria of MIS‐C/PIMS [4], [19].  

The comparison of clinical findings, treatments, and 

outcomes among the three groups revealed a significant 

difference in the rate of the male gender, recurrence, and CAL 

(Table I). One patient in the 2018 group had medium sized 

CALs before initial therapy. 

 

IV. DISCUSSION 

The main findings of this study were the reduced number 

of KD patients in the 2020 group and the significant 

difference in the rate of the male gender, recurrence, and CAL 

among the three groups (Fig. 1, Table I).  

One study revealed that the COVID-19 pandemic 

dramatically reduced admissions of children with and without 

chronic conditions to general pediatric wards [20]. The 

number of daily hospitalizations declined during the COVID-

19 period compared with that of the immediate period before 

COVID-19 and that of 2018 and 2019 [20]. This indicated a 

reduction of 59% [20]. Furthermore, a questionnaire survey 

conducted by Japanese Society of KD in 2020 indicated a 

reduction of about 50% admissions of children with KD [21]. 

Those data were consistent with the results of the present 

study (Fig. 1).  

A possible contributing factor to the decrease in the 

number of children with KD may be the reduction in the 

transmission of infectious disease due to COVID-19 

restrictions [20]. A significant decrease in hospitalizations 

due to viral and bacterial infections during the COVID-19 

period was observed [20]. The epidemiological findings 

indicate that KD is mediated by several infectious agents, 

which triggers its onset [22], [23]. The decrease in the 

transmission of infectious disease may lead to the decrease in 

the incidence of KD. In fact, the number of the patients with 

infectious disease who required admission was decreased in 

our catchment area in the year of COVID-19 pandemic as 

well as the number of those with KD.  

Parents may have been scared of getting infected with 

COVID-19 and avoided going to hospital [20]. Therefore, 

some patients with KD with mild severity might not consult 

a doctor. This may be another factor of the decreased number 

of patients with KD during the COVID-19 pandemic. The 

impact of delaying treatment may take weeks, months, or 

years to become obvious, especially if children have a risk of 

developing CAL. Fortunately, patients with the delayed 

acute-phase treatment and with CAL caused by KD at present 

have not been experienced. One study regarding adult acute 

coronary syndrome revealed the increased proportion of 

delayed admissions and the increase in the severity of patients 

with the disease during the COVID-19 pandemic in Japan 

compared with those observed during previous years [24].  

No patients in the present study met the diagnostic criteria 

of MIS‐C/PIMS. Most cases of MIS-C and PIMS following 

COVID-19 were reported in the USA and Europe, with no 

cases thus far being reported in East Asia, including China, 

South Korea, Taiwan, and Japan [9]. Recent report from 

Japan revealed that small number of children had severe 

COVID-19 [25]. Furthermore, the pooled proportions of 

Hispanic and Black cases were 34.6% and 31.5%, 
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respectively [11]. These facts led to the speculation with 

regard to the variations in genomic susceptibility [9], [10]. 

Fewer children having COVID-19 may be another reason for 

no reports of MIS-C/ PIMS cases in Japan [10].  

 

 
Fig. 1. The numbers and gender of the patients with Kawasali disease in 

2019, 2019 an 2020 groups. 

 
TABLE I: COMPARISON OF CLINICAL FINDINGS, TREATMENTS AND 

OUTCOMES AMONG THREE GROUPS 

 

Variables 
2018 group 

(n = 18) 

2019 group 

(n = 17) 

2020 group 

(n = 12) 
P-value 

Male gender 13 (72.2%) 7 (41.2%) 
1 (10.0%) 

(n = 10) 
< 0.010 

Age at KD 

onset (months) 

29.5 (18.0–

45.0) 

28.0 (15.3–

44.3) 

24.5 (20.5–

40.0) 
0.857 

Incomplete 
type 

4 (22.2%) 3 (17.6%) 1 (8.3%) 0.342 

Egami score 1.5 (1.0–3.0) 1.0 (0.0–2.0) 1.0 (0.0–1.5) 0.110 

Recurrence 0 (0.0%) 0 (0.0%) 3 (25.0%) 0.015 

IVIG therapy 17 (94.4%) 15 (88.2%) 12 (100.0%) 0.693 

Start day of 

illness of 
initial IVIG 

therapy 

5.0 (5.0–6.0) 5.0 (5.0–6.0) 5.5 (5.0–6.0) 0.820 

Non-responder 
5 (29.4%) 
(n = 17) 

4 (26.7%) 
(n = 15) 

5 (41.7%) 
(n = 12) 

0.664 

Rescue 

therapy 
for non-

responder 

2 (11.8%) 
(n = 17) 

2 (13.3%) 
(n = 15) 

4 (33.3%) 
(n = 12) 

0.174 
 

Aspirin 
Low-dose 

Medium-dose 

 
16 (88.9%) 

2 (11.1%) 

 
17 (100.0%) 

0 (0.0%) 

 
11 (91.7%) 

1 (8.3%) 

0.594 

CAL     

Less than one 

month after 
KD onset 

3 (16.7%) 0 (0.0%) 0 (0.0%) 0.044 

One month 

after KD onset 
2 (11.1%) 0 (0.0%) 0 (0.0%) 0.103 

Data are presented as n (%) or median (interquartile range).  

KD: Kawasaki disease, IVIG: intravenous immunoglobulin, CAL: 

coronary artery lesion. 

 

The decreased number of the patients with KD and the 

lower ratio of male to female may be due to bias based on the 

small sample size of this study. A higher male-to-female ratio 

exists for KD [26]. One epidemiological study in Japan 

revealed that the male-to-female ratio of patients with KD 

between 2015 and 2016 was 1.34 [23].  

In one study, data for 330,662 patients reported in KD 

nationwide surveys in Japan implemented between 1961 and 

2014 were chronologically compared based on patient age 

distribution, estimated mean age of onset, and male-to-female 

ratio during four periods: pre-epidemic (P1), epidemic (P2), 

stable (P3), and recent (P4): 1961–1978, 1979–1986, 1987–

1997, and 1998–2014, respectively [22]. The conclusion of 

this study indicated that P2 and P4 were significantly 

different in epidemiological features and that the male-to-

female ratio tended to decrease during P2 [22]. The male-to-

female ratio tended to decrease with the increasing number of 

patients with KD in Japan [22]. The low male-to-female ratio 

in increased patients with KD with the influenza A(H1N1) 

pandemic in France was also reported [6]. Inversely, the 

decreased male-to-female ratio was observed despite the 

decreased number of patients with KD in the year of COVID-

19 pandemic (2020) in the present study (Fig. 1, Table I).  

One epidemiological study revealed that the incidence of 

recurrent KD has remained largely unchanged over the past 

30 years, and risk factors for KD recurrence included male 

sex [27]. In the present study, the rate of recurrent KD of the 

2020 group was significantly high among the three groups, 

and three patients with KD recurrence were of female sex. 

The results regarding KD recurrence and gender in the 

present study were different from those of the previous 

epidemiological study [6], [22], [27]. Further studies are 

warranted to elucidate the clinical features of KD during 

SARS-CoV-2 epidemic.  

One patient in the 2018 group had medium-sized CALs 

before the initial therapy. A study revealed that all patients 

with persistent CALs 1 year after KD onset already had an 

abnormal initial echocardiogram and that the presence of any 

abnormalities on the initial echocardiogram may contribute to 

the early identification of patients with severe disease [28]. 

Another study using multivariable analyses demonstrated that 

the lack of CAL regression and persistent large CAL in the 

late-phase were associated with large coronary artery 

diameters at diagnosis [29]. The study using logistic 

regression analysis of our patients with KD also indicated that 

CAL before the initial treatment is an independent risk factor 

for persistent CAL in late-stage KD [30]. Therefore, one of 

the reasons for the higher rate of CALs in the 2018 group may 

be the presence of the patient with CALs before the initial 

therapy. 

This study has two limitations, namely, the small sample 

size and the retrospective study design. 

In conclusion, the reduced number of patients with KD 

who underwent acute-phase treatment, the lower male-to-

female ratio, and higher KD recurrence rate in our department 

were observed during the SARS-CoV-2 epidemic in 2020. 

Further studies are warranted to elucidate the clinical features 

of KD during the COVID-19 pandemic.  
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