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ABSTRACT

Kawasaki disease is an acute, self-limiting vasculitis in children. Early treatment is necessary to pre-
vent cardiovascular complications. The acute phase of Kawasaki disease may present with hemody-
namic instability. An association between viral respiratory infections and Kawasaki disease has been
reported. Studies have shown that Kawasaki and Kawasaki-like disease may be associated with and
have symptoms overlapping COVID-19. Children with COVID-19 may present as Kawasaki-like
disease with pediatric inflammatory multisystem syndrome, or macrophage activation syndrome.
Clinicians need to be aware of the early diagnosis and management of Kawasaki disease to prevent
the development of coronary artery aneurysms. The symptoms overlap of multisystem inflamma-
tory disease seen in COVID-19 adds to the difficulties in timely diagnosis and treatment. Children
with Kawasaki disease require regular follow-up plans for coronary artery aneurysms. This adds to
the difficulties during the changed environment of COVID-19 for control and prevention. Missed
diagnosis and early treatment of Kawasaki disease with immunoglobulin and aspirin results in the
development of coronary artery aneurysm in up to 25% of cases, with grave consequences. Here,
we briefly review the management of typical and atypical Kawasaki disease which has symptoms
overlapping with the multisystem inflammatory disease as seen in COVID-19.
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INTRODUCTION
reported in KD children.’*'® Management of KD is

Kawasaki disease (KD) reported in 1967 is an acute,
self-limiting vasculitis of the medium caliber vessels
in children.? Coronavirus disease 2019 (COVID-19) is
increasingly reported in children.®* There is a concern
for the hyperinflammatory state of COVID-19 and KD
in multisystem inflammatory syndrome in children
(MIS-C) or pediatric inflammatory multisystem
syndrome (PIMS).>® Kawasaki-like disease with
cardiac involvement and macrophage activation
syndrome (MAS) has been reported from COVID-19
affected areas.®*'" Acute stage of KD may present
with hemodynamic instability of KD shock syndrome
(KDSS)."

The novel coronavirus (2019-nCoV) pneumonia
reported from Wuhan, China in December 2019, was
later renamed COVID-19 by the WHO.13 Association
between viral infections and CIVID-19 have been
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complicated due to the overlap of COVID-19 and
MIS_C.5,7,9,16»19

We briefly review the clinical features of KD and
possible associations with COVID-19 in children
and timely management to prevent cardiovascular
complications.

METHODS

We performed an extensive review of Kawasaki
Disease (KD), and Kawasaki-like disease which have
been increasingly reported in children in association
with COVID-19, and posing difficulties in the timely
management of KD. Search methodology included data
repositories of ‘PubMed, Google Scholar, Google, Web
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of Science ‘till October 2020. The following keywords,
alone orin combination, were used: children, Kawasaki
Disease, and Kawasaki-like disease, epidemiology,
treatmentguidelines, SARS-CoV-2, coronavirus disease
2019, COVID-19' to search the relevant literature. Titles
and abstracts were assessed for relevance based on
the contents of the full text. Articles for Kawasaki
Disease and Kawasaki-like disease with relevance to
COVID-19 in children for its clinical presentation and
management were reviewed. The information was
assessed and summarized on ‘how children with KD
or Kawasaki-like disease can be best managed with
early recognition, early treatment with intravenous
infusion of immunoglobulin (IVIG) and aspirin; plus,
regular follow-up with echocardiography to minimize
the long-term cardiovascular complications while
considering transmission risk of COVID-19.

In this review, we found that Kawasaki Disease and
Kawasaki-like disease have been increasingly reported
in children in association with COVID-19 and may delay
the diagnosis of KD. Thus, prompt initiation of specific
treatment with IVIG, aspirin, and regular follow-up
with echocardiography is recommended to minimize
the long-term cardiovascular complications, especially
the development and progression of coronary artery
aneurysm.

DISCUSSION
Discovery and development of KD

KD was reported in Japan in 1967 by Dr. Tomisaku
Kawasaki in a descriptive analysis of clinical
manifestations of the disease in 50 children.’?It is an
acute illness due to vasculitis of small and medium-
size arteries presenting with prolonged fever,
conjunctivitis, rashes, lips and tongue congestion,
erythema, and swelling of the hands and feet, and
cervical adenopathy. The disease is a self-limiting but
cardiovascular complication of myocarditis, pericardial
effusion, and coronary artery aneurysm is seen in
up to 1/4* of children and can be prevented by early
treatment using IVIG and aspirin within 10 days of
illness to prevent the development of coronary artery
aneurysm (CAA).20-22

The etiology and pathogenesis of KD remain unclear. All
ethnicities are affected and there is an increasing trend
of this disease. Delays in diagnosis and treatment have
serious effects, especially in developing countries.?%
In developed countries, KD has replaced rheumatic
fever as the main cause of acquired heart disease in
children.

Geographically northeast Asian countries including

418 JNMA | vOL 59

Japan, South Korea, and China, have 10 to 30 times
higher incidence of KD among children <5 years, than
those of the USA (17.5-20.8/100,000) and Europe (5-
10/100,000).%° Japan tops the list with almost 1 in 100
children having the disease by the age of 5 years, and
the lowest incidence is seen in sub-Saharan Africa.
This points towards a possible genetic predisposition,
and immunological factors associated with the
development of KD.%6:2

The development of coronary artery lesions is
considered a severe form of the disease, and
several scoring systems have been proposed
based on the clinical presentations and findings of
echocardiography.?® The classification of KD is still
debated. The infectious disease specialists claim it to
be an infection that presents with a classic immune
response to an unidentified pathogen which localizes
to the coronary arteries; while another favored
theory describes the autoimmune reaction to a
homologous antigen to the vascular wall; meanwhile,
rheumatologists classify it as a systemic vasculitis;
furthermore, immunologists stress on innate immune
response in children.?

Clinical features and diagnosis of KD

The classical presentation of Kawasaki disease is
characterized by systemic vasculitis presenting
with acute febrile illness and rashes in children. The
KD is also known as Mucocutaneous Lymph Node
Syndrome (MCLS). It has a worldwide distribution
and is more common in Asian children. It is the 2nd
most common vasculitis seen in children after Henoch
Schonlein purpura.?®

Young children under 5-years of age account for >80%
of the cases, with a peak age of 18-24 months. Children
<6 months and >5 years are less commonly affected,
but they are more likely to develop coronary artery
aneurysms (CAA).?3° The CAA is reportedly the most
common cause of acquired heart disease in children,
especially in developed countries.?¢?*%2 Even after
proper treatment, the cardiovascular sequelae occurs,
and they may present, in decreasing frequency, with
coronary dilatation (1.90%), aneurysms (0.78%),
valvular lesions (0.29%), giant aneurysms (0.22%),
coronary stenosis (0.03%), and myocardial infarction
(0.02%).26*° The epidemiological study of KD from
Japan shows that there is an increase in trend
incidence, which was reported to be 239 per 100 000
children aged 0 to 4 years (in 2010), and with a higher
rate during winter to spring months.*

There is no specific test for the diagnosis of KD. The
diagnosis includes fever lasting more than 5 days
plus at least four of the five clinical manifestations. If

ISSUE 236 | APRIL 2021

Free Full Text Articles are Available at www.jnma.com.np




Wang et al. Kawasaki Disease- Management Strategies Given Symtoms Overlap to COVID-19...

coronary artery abnormalities are present, KD can be
diagnosed with less than four of the five features.?'3¢

A. Complete/typical Kawasaki disease:

These children have a fever of >5 days plus >4 out of
the following five clinical manifestations

1. Conjunctivitis- Bilateral, dry or non-purulent,
painless, preferentially bulbar in distribution. It is
seen within 3-4 days after the onset of the disease.
The purulent discharge dissipates after heat
remission.

2. Cervical lymphadenopathy- Acute non-suppurative
cervical lymph nodes, commonly unilateral,
tender, usually >1.5 cm, hard, without redness.
The nodes appear at the beginning of the disease
and decrease in size when the fever subsides.

3. Polymorphous rashes- Polymorphous exanthema,
withoutvesicles, bullae, or crusts. Thisoccursinthe
first few days, involves the trunk and extremities.
Rashes may have variable presentations such
as urticarial, morbilliform, maculopapular, or
resembling scarlet fever. The rash appears in the
first week, and perianal skin redness or peeling-off
subsequently follows.

4. Lips and oral mucosa hyperemia, Strawberry
tongue- Intense hyperemia of lip leads to
congestion, red, chapped, or cracked lips, and/or
diffuse erythema of oropharynx. The Strawberry
tongue often protrudes outside the mouth due to
congestion.

5. Hands and feet hyperemia, edema- In the acute
phase, there is hyperemia and painful edema
of hands/palms and feet/soles that progress
to desquamation in the convalescent stage.
Membranous desquamation from fingertips,
peeling at the junction of the nail and skin of finger
and toe may presentwith atransverse groove inthe
finger and toenails, and in severe cases, peeling-
off of nails may be seen in the convalescent phase.
Perineal desquamation is frequently associated.

B. Incomplete/atypical KD:

Children who do not meet the above criteria and are
suspected ofincomplete/atypical KD i.e. child with fever
>5 days plus two or three compatible clinical criteria,
or fever >7 days without any other explanation.3'3436
It is more frequent in the extremes of ages, among
infants <1 year and >8 years.?* The diagnostic criteria
are based on supportive laboratory findings and
echocardiography. Children with incomplete/atypical
KD require evaluation in a step-by-step algorithm.
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Clinical phases of KD

Based on distinct clinical characteristics of KD, it has
3-phases of clinical significance.20

1. Acute febrile phase: 1-2 weeks, with fever plus
other acute features; myocarditis; pericardial
effusion.

2.  Subacute phase: until day 30 of illness, with fever
resolution, possible persistence of conjunctival
injection and irritability, desquamation of fingers
and toes, thrombocytosis, coronary arteritis; risk
of sudden death.

3. Convalescent phase: 6-8 weeks after the onset of
iliness, clinical signs of illness resolved; lasts until
sedimentation rate normalizes.

Role of echocardiography in KD

Echocardiography should be considered and repeated
at 1-2 and 4-6 weeks after treatment.3'%3 For
echocardiogram positive, children should be treated
within 10 days of onset of fever and beyond day 10 with
clinical and laboratory signs (CRP, ESR) of ongoing
inflammation.’" The echocardiogram is considered
positive if any of the three conditions are met: z score
of the left anterior descending (LAD) or right coronary
artery (RCA) >2.5, coronary arteries meet Japanese
Ministry of Health criteria for aneurysms, or >3 other
suggestive features exist, including perivascular
brightness, lack of tapering, decreased LV function,
mitral regurgitation, pericardial effusion, or Z scores in
LAD or RCA of 2-2.5.

Grading of coronary artery aneurysm (CAA)

Quantitative measurement of coronary artery luminal
dimensions and coronary artery aneurysm (CAA) is
based on normalized as Z-scores adjusted for body
surface area.’:¢

No involvement: Always <2

2. Dilation only: 2 to <2.5; or if initially <2, a decrease

in Z-score during follow-up >1

Small aneurysm: >2.5 to <5

4. Medium aneurysm: >5 to <10, and absolute
dimension <8 mm

5. Large or giant aneurysm: >10, or absolute
dimension >8 mm

w

Management of KD in view of COVID-19 pandemic

Typically, Kawasaki disease is diagnosed based
on clinical presentations as there is a lack of
specific tests. Early recognition and treatment with
intravenous immunoglobulin (IVIG) are necessary to
reduce cardiovascular complications, especially the
development of CAA.3337
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Even though KD is seen in all seasons, it peaks in
winter and early summer, a season for viral respiratory
illnesses.®?*® There have been reports from Europe
and America that children with KD-like symptoms
(fever, skin rash, conjunctivitis; oral mucosa changes
with red fissured lips, strawberry tongue, hand or
foot edema) along with cardiovascular complications
(left ventricular dysfunction, myocarditis, pericarditis,
valvular regurgitation, coronary arterial ectasia or
aneurysm) also tested positive for COVD-19 in up to
two-thirds of cases.5"

The source of infection in children is mainly from
patients infected with COVID-19 with or without
symptoms. The transmission route is mainly through
droplets and contact. The risk of fecal-oral transmission
has been reported. Mother-to-child transmission has
been reported in a patient diagnosed with COVID-19
showing nucleic acid test positive in the newborn 30
hours after birth.®

Protection of children and family from COVID-19
requires some modification to the general measures
applied for adults, for example:

1. Hand hygiene is equally important for children.
Younger children require assistance from parents
or adults. Parents are required to wash their hands
first, then help their children, and wash their hands
again after helping them.

2. Wearing a face mask correctly is very important.
The mask should completely cover the mouth
and nose. Children over the age of 1 year need
to wear a mask when going out. An N95 mask
or a disposable surgical mask for children is
recommended in high-risk areas. Parents should
pay attention to children's breathing while wearing
masks to avoid suffocation. Parents also need to
wear masks correctly and wear masks themselves
before helping children.

3. Personal hygiene should also be maintained with
frequent showers, manicures, change of clothing,
and keeping children clean and tidy to avoid
contact with secretions.

4. Public gatherings should be avoided to minimize
the risk of exposure to the source of infection. If it's
necessary to go out, a mask should always be worn
to minimize exposure to public transportations
and elevators.

Similarly, protective measures for adult family
members themselves and their children, for example:

1. Minimize visits to suspected or confirmed
COVID-19 people, observe proper use of masks,
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and hand washing. Minimize outing activities
and visitors in the family. When encountering
confirmed COVID-19 or suspected person, strict
isolation for at least 14 days, and avoid contact
with children.

2. All family members should be aware and observe
for the features of COVID-19 infection, i.e. fever,
cough, chest tightness, shortness of breath,
vomiting, diarrhea, fatigue, etc.

3. Ventilation and cleanliness of the home are
necessary. Surfaces and objects which come
in contact frequently, such as elevator buttons,
door handles, light switches, TV remotes, mobile
phones, should be cleaned and disinfected
regularly.

Treatment, monitoring, and follow-up of KD

The overlap in systematic inflammatory symptoms in
children with KD and suspected COVID-19 poses new
challenges to the diagnosis and treatment. Overlap
of SARS-CoV-2 and KD in the form of multisystem
inflammatory syndrome and an increase in the
incidence of KD-like diseases after the outbreak of
COVID-19 suggests the coronavirus may be associated
with KD.#

A. Screening of children with fever during COVID-19
pandemic:

Triaging is important for children to diagnose KD
promptly for early treatment. Implementation of a
reasonable plan for the treatment of febrile children
who may have KD requires the development of a
triage plan for proper screening given the risk of
COVID-19 transmission.*’ Children with KD need
regular follow up to review their cardiac ultrasound,
and thus a reasonable plan should be formulated to
minimize the effect of changing working environment
in hospitals due to pandemic. Some of the useful
approaches to minimize coronavirus transmission are
- online appointments and consultation, treatment in
the nearest local hospital, remote video consultations,
inpatient diagnosis, and treatment in non-COVID
hospitals.

B. Treatment guidelines for KD:

The early treatment of KD has a good recovery. Timely
treatment with intravenous immunoglobulin (IVIG) is
important to reduce cardiovascular complications.33%’
The IVIG 1-2 gm/kg body weight in a single infusion
over 10-12 hours, and addition of aspirin (Acetylsalicylic
acid, ASA) in moderate (30-50 mg/kg/day) dose until
afebrile.®*® Higher doses of IVIG favored mostly in
North American countries, do not show added clinical
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efficacy over 1gm dose in most Asian countries, as
shown inthe Japanese guideline and meta-analysis.3%42
Methylprednisolone single-dose pulse therapy may be
added, while a longer course of corticosteroid, IVIG,
and aspirin may be required for high-risk, refractory
acute KDs. The IVIG treatment is safe, but rare side
effects like chills, anaphylactic reactions, hemolytic
anemia, thrombocytopenia, acute renal failure,
etc have been reported.®* While moderate-dose of
aspirin is beneficial, the high dose (80-100 mg/kg/
day) has been associated with anemia and rarely Reye
syndrome without benefit to disease outcomes.*®#
The findings of a recent Japanese study suggest that
aspirin 50 mg/kg/day does not significantly improve
the incidence of CAA compared with 30 mg/kg/day.*
In 10-20% of KD, there is persistent or recurrent fever,
and these children require an additional second dose
of IVIG, high-dose pulse, or a long course of steroids,
infliximab, cyclosporine, and immunomodulatory
monoclonal antibody.

Refractory KD are resistant to IVIG therapy, and
these children possibly harbor resistant genes.®4 A
metanalysis has shown that initial administration of
IVIG <4.0 days after the onset of symptoms, increased
ESR and decreased hemoglobin and platelet counts,
oral mucosa alterations, cervical lymphadenopathy,
swelling of the extremities, and polymorphous rash
are risk factors for IVIG-resistant KD.#” Coronary artery
involvement is a severe form of the disease, and
scoring systems have been proposed to stratify the
risk factors and severity.?

Cyclophosphamide, methotrexate, and plasma
exchange therapy have also been used in treatment-
resistant cases of KD.*® Plasma exchange therapy
has shown favorable outcomes.®4 Vitamin D
supplementation and breastfeeding have a protective
effect on KD.* Vitamin D deficiency is a risk factor for
non-response to IVIG therapy.%

C. Follow-up plan of KD:

Children with newly diagnosed or re-diagnosed KD
after initial management require regular follow-up to
review their cardiac ultrasound, and thus a reasonable
plan should be formulated to minimize the effect of
changing the working environment in hospitals due to
the COVID-19 pandemic.

Children with normal coronary arteries in the acute
phase of Kawasaki disease undergo a comprehensive
examination (physical, electrocardiogram, and
echocardiography) during follow-up at 1, 3, 6 months,
and 1 to 2 years after discharge. During the first
three months review for the normalcy of erythrocyte
sedimentation rate, C-reactive protein, and myocardial
enzymes should be included. Coronary aneurysms
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occur in 15% to 25% of children with KD who have not
been effectively treated. Long-term follow-up once
every 6 to 12 months, and in case of any abnormality a
monthly review, and possibly a coronary angiography
is required. Coronary aneurysm disappears
spontaneously 2 years after the disease, but often
has abnormalities such as thickening of the wall and
lessening of elasticity. Large aneurysms often do not
completely disappear and may cause thrombosis or
stenosis.2313¢

The subset of patients with coronary artery aneurysms
who have had KD treated in childhood or some missed
cases of KD require lifelong follow-up due to the risk
for ischemic events in adult life.? This antecedent
KD (missed cases), patients or parents may recall
prolonged acute fever, rash, "bloodshot" eyes, and
peeling of the fingers and toes during the convalescent
phase and managed for various viral illnesses, like
measles, scarlet fever, allergic reaction, etc. Computed
tomography may show calcification of coronary
arteries, and magnetic resonance imaging may reveal
myocardial scarring and fibrosis.*

The question of ‘lifelong follow up’ for patients
with KD should require consideration for the cost,
anxiety to patients, and availability of resources.*
Studies show that a conservative approach of
echocardiographic evaluation of the coronary arteries
at initial presentation, and follow-up at 6-8 weeks and
6-12 months suffice in children who did not have or
had only transient coronary artery involvement during
the acute phase. Echocardiographic follow-up after
the first year is of less value unless cardiac disease is
suspected.?6:3553

Lack of awareness and delay in management are seen
in clinical practice. Such concern has been observed in
most Latin American countries, and a high recurrence
rate of 8.3%, including multiple recurrences of KD,
has been reported from Brazil. The report also found
long-term behavioral abnormalities presenting as
irritability, aggressiveness, and learning deficit
observed during follow-up.?* This contrasts with the
low recurrence (2.4%) reported in a Swiss study of 30
years of KD.53 Similarly, the lack of awareness and a
delay in diagnosis have been reported from India 5456
and Nepal®” in Asia. The study from Nepal reported a
low incidence of 0.1% i.e. 4 complete and 8 incomplete
KD out of 11416 pediatric admissions for 5 years from
a tertiary care teaching hospital.

Overall, a medium to long-term prognosis is good after
the early treatment of KD. A subset of children with
risk factors for poor outcomes, like the male gender,
atypical age, and lack of IVIG therapy have higher
cardiovascular complications and long-term sequelae.
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WAY FORWARD

Kawasaki disease is an acute, self-limiting vasculitis
in children. The acute phase of Kawasaki disease may
present with hemodynamic instability of Kawasaki
disease shock syndrome. Children with COVID-19 may
present as Kawasaki-like disease with the multisystem
inflammatory syndrome. Clinicians need to be aware
of early diagnosis and management of Kawasaki
disease to prevent the development of coronary
artery aneurysm. Kawasaki disease has an overlap
of symptoms of multisystem inflammatory disease
seen in COVID-19. Kawasaki disease requires regular
follow-up for coronary artery aneurysm, adding to the

difficulties for control and transmission of COVID-19.
Missed diagnosis and lack of early treatment of
Kawasaki disease have up to 25% chances of
development of coronary artery aneurysm and
cardiovascular complications.
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