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ABSTRACT

Geographical and racial factors constitute important distinctions between Kawasaki disease
(KD) and multisystem inflammatory syndrome in children (MIS-C), but no study has been
conducted in Vietnam. Forty-one children with KD from January 2018 to July 2020 and 42
with KD/MIS-C from August 2020 to December 2022 were included in this study. Of the
patients, 52.3% were aged between 12 and 35 months. Only two were aged over 5 years,

and both were belong to the KD/MIS-C group. A 59.5% of the patients were male. Apart
from fever, all symptoms tended to be more frequent in patients with KD/MIS-C. The
prevalence of diffuse skin rash, hand and foot edema or erythema and gastrointestinal signs
was significantly higher in patients hospitalized with KD/MIS-C. There was no significant
difference in laboratory findings between the two groups. Coronary artery dilation was
more frequently observed in patients with KD/MIS-C compared to those with KD (40.5% vs.
14.6%, P=0.009).

Attribution Non-Commercial License (https://
creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial
use, distribution, and reproduction in any
medium, provided the original work is properly

Keywords: Kawasaki Disease; Multisystem Inflammatory Syndrome in Children; Coronary
Artery Dilation

cited. .. . . . .

Kawasaki disease (KD) and multisystem inflammatory syndrome in children (MIS-C) are both
ORCID iDs acute febrile vasculitis conditions that primarily affect children.1,2 MIS-C, on the other hand, is
Duc Long Phi a newly recognized post-infectious syndrome that has been associated with coronavirus disease
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2019 (COVID-19) in children. Both diseases share many clinical features such as fever, rash, and
mucocutaneous involvement, and can affect multiple organ systems.*16 Given the similarities
and differences between KD and MIS-C, there is a need for a comparative study of their clinical
and laboratory characteristics to better understand the underlying pathophysiology of the

two diseases and to identify potential diagnostic and therapeutic targets. Several studies

have compared the clinical and laboratory features of KD and MIS-C, but the results have

been inconsistent and often limited by small sample sizes and methodological heterogeneity.
Moreover, previous studies were mostly theoretical overviews.1,2,4-10

On the other hand, geographical and racial factors constitute important distinctions between
KD and MIS-C,! but no study has been conducted in Vietnam. Therefore, we conducted a
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five-year retrospective study to investigate the differences in clinical and laboratory findings
between children under 16 with KD and MIS-C in Thai Binh Pediatric Hospital, Vietnam.

The inclusion criteria were KD or MIS-C patients who were hospitalized from January 1, 2018
to December 31, 2022. KD was diagnosed based on the 2017 American Heart Association
guidelines.17 MIS-C was diagnosed according to the guideline of Centers for Disease Control
and Prevention.18 The following data were collected from the central computer of the hospital:
age, sex, clinical features, laboratory findings, and transthoracic echocardiography results.

Due to the unavailability of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
serology, we could not assess prior SARS-CoV-2 infection. Therefore, we classified patients
based on the time of diagnosis with regards to the dynamic of the COVID-19 outbreak. In
Thai Binh, the first case of COVID-19 was reported on August 1, 2020. Patients fulfilling
clinical criteria of KD and admitted between January 1, 2018 and July 31, 2020 were classified
as KD. Patients hospitalized from August 1, 2020 to December 31, 2022 were classified as
KD/MIS-C. This classification has also been used in previous studies.12,14,19-21A total of 83
children who met the inclusion criteria were selected for the study. Among them, 41 (49.4%)
were diagnosed with KD during the pre-COVID-19 pandemic period from January 2018 to July
2020, while 42 (50.6%) were diagnosed with KD/MIS-C from August 2020 to December 2022,
after the beginning of COVID-19 outbreak in Thai Binh.

Most of the KD and KD/MIS-C patients were aged between 12 and 35 months (46.3%

and 52.3%, respectively), followed by children aged under 12 months (34.2% and 38.1%,
respectively) and those aged from 36 to 59 months (19.5% and 4.8%, respectively).
Interestingly, only two children were aged > 5 years, and both were in the KD/MIS-C group.
By sex, 68.3% of KD patients and 59.5% of KD/MIS-C patients were male. There were no
significant differences in age and sex distributions between the two groups (P=0.114 and
0.406, respectively by y test).

The most prevalent clinical sign observed in both groups of patients was fever lasting at

least 5 days, which was present in all patients. In patients with KD, the proportions of
conjunctivitis, red and cracked lips, cervical lymphadenopathy, respiratory symptoms,

and neurological symptoms were 75.6%, 87.8%, 65.9%, 39.0%, and 2.4%, respectively. In
patients with KD/MIS-C, these proportions were 85.7%, 88.1%, 71.4%, 50.0%, and 9.8%,
respectively. Except for fever, all other symptoms tended to be more frequent in patients
with KD/MIS-C. Particularly, diffuse skin rash, hand and foot edema or erythema, and
gastrointestinal symptoms were significantly more frequent in patients with KD/MIS-C than
in KD patients. The proportions were 92.9% vs. 75.6% (P= 0.031), 71.4% vs. 46.3% (Pvalue =
0.020), and 47.6% vs. 19.5% (Pvalue = 0.007), respectively () test).

Among the patients, 61.9% had elevated white blood cell counts, 64.3% had normal platelet
counts, and 64.3% exhibited elevated C-reactive protein (CRP) levels. Anemia was observed
in the majority of patients. No significant differences in laboratory findings were found
between patients with KD and KD/MIS-C (Table 1). Coronary artery dilation or aneurysm was
more frequently observed in patients with KD/MIS-C compared to patients with KD (40.5%
vs. 14.6%, P=0.009, y* test). However, there was no difference in proportions of pericarditis
and myocarditis between the two groups, although myocarditis was seen only in two patients
with KD (Table 1).

https://doi.org/10.3346/jkms.2023.38.e410 2/6
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Table 1. Laboratory findings and cardiovascular injury in patients with KD and KD/MIS-C

Characteristics Total KD KD/MIS-C Pvalue?
Laboratory findings
WBC > 15,000/mcL 51 (61.5) 25 (61.0) 26 (61.9) 0.931
Hemoglobin (g/L) 0.243
<90 13 (15.7) 5(12.92) 8(19.1)
90-109 53 (63.9) 24 (58.5) 29 (69.0)
110-119 12 (14.4) 8(19.5) 4(9.5)
>120 5(6.0) 4(9.8) 1(2.4)
Platelets (1,000/mcL)
<150 2(2.4) 1(2.4) 1(2.4) 0.746
150-450 50 (60.2) 23 (56.1) 27 (64.3)
> 450 31(37.4) 17 (41.5) 14 (33.3)
CRP > 50 mg/L 54 (65.1) 97 (65.8) 27 (64.3) 0.881
GOT > 40 1U/L® 36 (50.0) 15 (39.5) 21 (61.8) 0.059
GPT > 40 1U/L 39 (47.0) 19 (46.3) 20 (47.6) 0.907
Albumin < 35 g/L 45 (54.9) 21 (51.2) 24 (57.1) 0.588
Cardiovascular injury
Coronary artery dilation or aneurysm 23 (27.7) 6 (14.6) 17 (40.5) 0.009
Pericarditis 4 (4.8) 2 (4.9) 2 (4.8) 1.000
Myocarditis 2 (2.4) 2 (4.9) 0(0.0) 0.241

Values are presented as number (%).

KD = Kawasaki disease, MIS-C = multisystem inflammatory syndrome in children, WBC = white blood count, CRP =
C-reactive protein, GOT = glutamic oxaloacetic transaminase, GPT = glutamic pyruvic transaminase.

2By y2 test or Fisher exact test; °Data missing in 3 KD patients and 8 KD/MIS-C patients.

Since the beginning of the COVID-19 pandemic, the cases of MIS-C have increased in Europe
and North America.l It is quite confusing that they have been less commonly described in
Asia where COVID-19 first outbroke. The low incidence of MIS-C in Asia may be explained by
several theories. One of the theories put forward is racial and genomic differences. Indeed,
previous studies have shown that black children are at higher risk for MIS-C than Asian
children.22,23 Another theory that can be taken into account is the difference in the incidence
and fatality rate of COVID-19 in Asia.24 In addition, underdiagnosis in settings with limited
medical conditions may be a reason why less MIS-C cases were reported in Asia.

Despite overlapping clinical features, the differences in epidemiology, pathology,
inflammation, and immunology between MIS-C and KD demonstrate that these two diseases
are distinct entities.1925 Consequently, it is imperative to conduct a comparative analysis of
the clinical and laboratory characteristics of KD and MIS-C. By identifying the similarities
and disparities between these two diseases, we can develop more focused diagnostic and
therapeutic approaches that may lead to improved outcomes of affected children.

KD usually occurs in children under the age of five, whereas the median age of MIS-C patients
was 9 years.1,26 In our study, however, no difference was found in the age distribution between
two groups, which might be attributed to the limited sample size. However, it is worth noting
that two children aged over 5 were included, and both of them belonged to the KD/MIS-C group.

Regarding the differences in clinical and laboratory findings between KD and KD/MIS-C
patients, our study found that the prevalence rates of diffuse skin rash, hand and foot
oedema or erythema, gastrointestinal symptoms, and coronary dilatations or aneurysm
were significantly higher in patients with KD/MIS-C. This is consistent with previous
studies.1214,27 In an Italian study including 96 patients with KD and 53 patients with KD/
MIS-C, the authors showed that respiratory and gastrointestinal involvement was more
common in KD/MIS-C children.12

https://doi.org/10.3346/jkms.2023.38.e410 3/6
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Patients diagnosed with KD/MIS-C exhibit increased levels of CRP, ferritin, D-dimer, troponin,
and N-terminal pro-brain natriuretic peptide in comparison to those diagnosed with KD.1,12
This disparity may suggest more severe inflammation and the possibility of more cardiovascular
complications in KD/MIS-C than in KD. On the other hand, contrasting with KD patients,
patients with KD/MIS-C had decreased counts of lymphocytes and platelets.1,27,28

While patients with MIS-C may exhibit higher incidence of coronary artery abnormalities
compared to KD patients, any observed abnormalities are typically transient and tend to
resolve rapidly over time.13,19 Conversely, in KD patients, it may take up to two years for
small-to-medium aneurysms of the coronary arteries to regress to their normal sizes.29-31
The quicker resolution of cardiovascular complications following the acute phase of MIS-C
suggests that these complications may arise from hyperinflammation, capillary leakage and
vasodilation, rather than infiltration of immune cells causing direct injury to myocardium
and coronary arteries. Cattalini et al.12 also discovered that cardiac involvement was more
common in the KD/MIS-C group, with over 60% of patients exhibiting myocarditis.

It is important to note that this study has several limitations. First, the sample size is
relatively small, which may limit the generalizability of the findings. Secondly, the study was
conducted in a specific geographic region and did not fully represent the whole population
of Vietnam. Thirdly, we couldn't accurately distinguish MIS-C patients from KD patients like
in several previous studies,12:13,19-21 therefore, we classified all children with symptoms of
these two diseases as KD/MIS-C patients since the onset of the COVID-19 pandemic. It was
very likely to induce systematic bias in sampling and affect the results of comparison between
KD and KD/MIS-C. Finally, we did not follow-up the patients after discharge, so we could not
assess the patient's long-term outcomes in the two groups.

In conclusion, despite the small sample size, our study is the first report on MIS-C in
Vietnam. This work will contribute to the existing knowledge by comparing the clinical
and laboratory characteristics of KD and KD/MIS-C. The findings emphasize the need for
early recognition, prompt management, and close cardiac monitoring in children with
COVID-19-related inflammatory syndromes. Further research is warranted to enhance our
understanding of these conditions and improve the outcomes of patients.

Ethics statement

The study was performed according to the good clinical practices recommended by the
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used for research purposes only. Only researchers have access to the data. Because this was a
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