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Despite advances in our understanding of the pathogenesis of
Kawasaki disease, its association with respiratory viruses remains
unclear. Previous studies have suggested a possible association be-
tween human coronavirus (HCoV) NL63 and 229E with Kawasaki
disease, however none were confirmed to be causal.™® Amid cor-
onavirus disease 2019 (COVID-19) pandemic and its hypothesized
association with Kawasaki-like illness,” it is important to understand
the temporal association between Kawasaki disease and the HCoVs.
With one of the highest incidence rate of Kawasaki disease, the large
sample size data from South Korea, would provide opportunity to
investigate the possible association between HCoVs and Kawasaki
disease.”

We used national representable data on respiratory virus activity
from the Korea Influenza and Respiratory Viruses Surveillance Sys-
tem (KINRESS), the sentinel surveillance in operation since 2009, to
extract monthly occurrence of HCoV.” The KINRESS collects re-
spiratory specimens from patients with acute respiratory illness
visiting 52 medical facilities across the country. HCoVs are tested
using reverse transcription-polymerase chain reaction. We calculated
the mean monthly proportion of HCoV to assess the relative pre-
valence among all respiratory specimens. We accessed the Health
Insurance Review and Assessment Service database, a single-payer
that covers more than 99% of the residents. The monthly number of
patients diagnosed with Kawasaki disease, coded with ICD-10-CM
with M303, was retrieved from January 2016 to October 2019. The
monthly new incident of Kawasaki disease was merged with the

monthly proportion of HCoV. Linear regression analysis was done to

assess differences in the log-transformed incidence of Kawasaki
disease across season and year, and time series were plotted using
distributed lag linear models (DLNMs).® We estimated the overall
cumulative effect of a 10-unit increase in the proportion of HCoV
infection over 1 month of lag on the frequency of Kawasaki disease
by calculating cumulative relative risk. This study was approved by
CHA University Institutional Review Board (GCl 2020-06-006).
There was no active patient and public involvement in this study.
Between January 2016 to October 2019, the seasonality of
HCoV peaked in December and January, with an average proportion
of 2.9% (Figure 1). During the observed period, the annual incidence
of Kawasaki disease ranged between 293 and 397 per 100000
population and occurred least frequently in fall (September-
November, regression coefficient =-0.23, P=.005). In DLNM, cu-
mulative association of Kawasaki disease per 10% increase in the
proportion of HCoV infection over 1 month lag with coronavirus was
0.50 (95% confidence interval: 0.16, 1.53), suggesting that seasonal
variation in the frequencies of HCoV was not significantly associated
with the change in the incidence of Kawasaki disease in South Korea.
Temporal association of various respiratory viruses and
Kawasaki disease has been noted previously, however association
remains unclear.” Our finding demonstrated no temporal association
between HCoV and Kawasaki disease at the national level in South
Korea. The concerns about the risk of inducing Kawasaki disease by
HCoV do not, therefore, seem justified by our data. We found that
the annual peak incidence of HCoV not coincided with the peak in-

cidence of Kawasaki disease during distinct seasonal periods. There
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FIGURE 1 Monthly frequency of
Kawasaki disease patients and the
proportion of coronavirus detected in the
national surveillance samples, South Korea,
2016 to 2019. Red lines are the monthly
incidence of Kawasaki disease. Blue lines are
the monthly proportion of coronavirus
detected by the National

Surveillance System
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was no significant seasonal overlap in the peak incidence of HCoVs
although this association was at the population level not at the in-
dividual patient level. This leads us to question whether the detection
of an HCoV in a particular patient was associated with the occur-
rence of Kawasaki disease in the same patient. Clearly, more studies
need to be done to elucidate their association at the individual level.

There are several limitations to this study. First, given the
study is ecological in nature, aggregated de-identified laboratory
data (individual HCoVs) and season from nationally notifiable
disease surveillance system and insurance claim data that did not
allow us to determine if one virus was detected in any particular
person. Second, potential variation in frequency and quality of
obtaining respiratory specimens may play a role in this finding
causing a chance for misclassification bias. Third, other external
factors such as environmental factors and temporal trends of
different HCoVs were not accounted into the study design. How-
ever, our study method permitted us to study a relatively large
number of cases at the national level to test our hypothesis. To our
knowledge, this is the first study to summarize and appraise the
association between HCoVs with Kawasaki disease at a national
level while controlling the seasonality factor. We observed a no
association between HCoVs and Kawasaki disease, which demon-
strates no potential epidemiological linkage to explain the patho-
genesis of Kawasaki disease.

Amid COVID-19 pandemic, the relation between the HCoV
and Kawasaki disease is of special interest, owing to the clinical
implication in children. To counteract these concerns, several
places have started surveillance to detect cases of multisystem
inflammatory disease in children (MIS-C). The results are awaited,
but cases of MIS-C have been reported elsewhere. It is important
to continue active and passive surveillance to monitor the adverse
health outcomes in children with COVID-19 to assess the patho-
genesis and clinical severity of severe acute respiratory syndrome
coronavirus 2 in children exhibiting Kawasaki-like iliness or mul-

tisystem inflammatory syndromes.
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