SARS-CoV-2 infection triggering recurrence of
Kawasaki disease in a 10-year-old child
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SUMMARY

SARS-CoV-2 infection has recently been related to a
spectrum of hyper-inflammatory states in children. There
is a striking similarity between these hyper-inflammatory
states and Kawasaki disease (KD). We present an
interesting case of KD recurrence in a 10-year-old

child, who had previously developed KD at 4 years

of age. His symptoms included fever, maculopapular
rash and altered sensorium. Investigations showed
noticeably elevated inflammatory markers, and an
echocardiography revealed dilated coronary arteries.
SARS-CoV-2 IgG antibodies were positive. The child
responded dramatically to intravenous immunoglobulin
and intravenous methylprednisolone. It is possible that
SARS-CoV-2 infection triggered the recurrence of KD in
this child who might have been genetically predisposed
to KD.

BACKGROUND
Kawasaki disease (KD) is the second most common
vasculitis of unclear aetiology. Likely aetiology
might include an unidentified micro-organism or
an immunological response to variety of triggers.!
SARS-CoV-2 infection has been related to a spec-
trum of hyper-inflammatory states in children with
striking similarity to atypical KD and Kawasaki
disease shock syndrome.” In April 2020, several
reports of children presenting with clinical features
similar to incomplete KD and toxic shock syndrome
were published from the UK, in temporal associa-
tion with COVID-19. Subsequently, this entity was
also reported from other parts of the world and
labelled as multisystem inflammatory syndrome in
children (MIS-C). MIS-C has considerable pheno-
typic overlap with KD. In a case series of 570 chil-
dren, approximately half of children with MIS-C
fulfilled criteria for complete or incomplete KD.?
The KD associated with SARS-CoV-2 infection
typically involves older children with a mean age
of around 10 years compared with the classic KD,
which characteristically affects infants and young
children.* Recurrence of KD is uncommon and
usually occurs within 2 years of the first episode.
We present an interesting case of a 10-year-old child
who developed a recurrence of KD, possibly trig-
gered by SARS-CoV-2 infection, 6years after the
first episode.

CASE PRESENTATION

A 10-year-old boy presented with high-grade fever
along with fronto-temporal headache, erythem-
atous maculopapular rash and altered sensorium
in the form of irritability and disoriented speech

for 3 days. Vital signs at admission revealed tachy-
cardia (heart rate at 120 bpm), respiratory rate at
20 breaths per minute, oxygen saturation 98% on
room air and blood pressure of 110/70mm Hg.
Systemic examination was unremarkable.

Child had a history of fever 4 weeks prior to
hospitalisation, and during evaluation, he tested
positive for SARS-CoV-2 by reverse transcriptase
PCR (RT-PCR; Altona Diagnostics, Germany). He
was afebrile after 3 days of illness and tested nega-
tive for SARS-CoV-2 after 2 weeks.

The child’s medical history was significant with
him having developed KD at 4 years of age with
dilated coronary arteries, for which he was appro-
priately treated with a single dose of intravenous
immunoglobulin (IVIG) at a dose of 2g/kg and
low-dose aspirin for 6 months. Child was followed
up subsequently with serial two-dimensional echo-
cardiography (2D ECHO), and the last 2D ECHO,
performed 4 years before, was normal.

The clinical impression at admission was acute
meningoencephalitis. He was initially managed

with intravenous ceftriaxone and acyclovir
along with supportive care. Complete blood
counts revealed haemoglobin 14.0g/dL  (N:

11.0-14.5g/dL), platelet count 426x10°/L (N:
150-450x10%/L), total leucocyte count 9.4 x10°/L
(N: 4-12x10°/L) with differential leucocyte count
of neutrophils 53%; lymphocytes 38%; mono-
cytes 8%; and eosinophils 1%. C reactive protein
(CRP) was significantly elevated at 7.38 mg/dL (N:
<0.1mg/dL). Kidney and liver function tests were
within normal limits. Dengue serology and malarial
antigen were tested negative. RT-PCR testing done
from nasopharyngeal swab for SARS-CoV-2 was
negative. Chest radiograph and abdominal sonog-
raphy were normal. Lumbar puncture revealed
clear fluid under normal pressure. Cerebrospinal
Fluid (CSF) was acellular with normal protein and
sugar. An MRI of the brain showed diffuse enceph-
alitis. Neurological symptoms improved over 24
hours of hospitalisation, but the fever persisted. On
the second day of hospitalisation, the child devel-
oped conjunctival congestion, dry cracked lips and
peeling of skin from the back of trunk (figure 1). A
2D ECHO done on the second day of hospitalisa-
tion showed normal coronary artery Z -scores and
normal myocardial function (figure 2A,B). Blood,
CSF and urine cultures were sterile. Given the
persisting high-grade fever with the negative results
from infective workup, a possibility of MIS-C was
considered. Tests for inflammatory markers were
repeated, and the markers were noted to have
increased markedly from baseline levels at admis-
sion (erythrocyte sedimentation rate 30 mm in the
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Figure 1  (A) Erythematous maculopapular rash over trunk. (B and
(C) Conjunctival congestion and subconjunctival haemorrhage. (D) Dry
cracked lips.

first hour (N:<10)), CRP 18.4mg/dL and D-dimers (865 ng/
mL (N: 0-280ng/mL)). His pro-brain natriuretic peptide (pro-
BNP) was elevated (7690 pg/mL (N: 0-125pg/mL)). Table 1
summarises the levels of inflammatory markers over the course
of his illness.

Test for SARS-CoV-2 IgG antibodies were conducted using
chemiluminescence immunoassay technique (Roche Inc,
Germany) and reported elevated levels of 66.2 AU/mL (normal
<12.0 AU/mL). A 2D ECHO repeated after 72 hours showed
coronary artery dilatation (figure 2C,D). The case fulfilled the
criteria for both atypical KD (based on the American Heart
Association guidelines) and MIS-C (based on WHO case defi-
nition)."* The presence of SARS-CoV-2 IgG antibodies and the
unusual age suggested the possibility of recent SARS-CoV-2
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Figure 2 Transthoracic echocardiography, parasternal short axis view.
(A) Aorta (Ao) in cross-section with normal calibre LMCA, LAD and LCX.
(B) Ao in cross-section and non-dilated, tapering RCA. (C) Dilated LMCA;
dilated, non-tapering LAD and LCX. (D) Dilated, non-tapering RCA. LAD,
left anterior descending coronary artery; LCX, left circumflex coronary
artery; LMCA, left main coronary artery; RCA, right coronary artery.

Table 1 Inflammatory markers during the course of illness

4th day of  7th day of  12th day of
Parameter iliness illness illness
Haemoglobin (g/dL) (N: 11.0-14.5g/dL) 14.0 12.9 11.2
Total leucocyte count (x10%L) (N: 9.4 7.1 6.0
4-12x10°)
Absolute lymphocyte count (x10%L) (N: 35 22 4.8
1.5-4x10°/L)
Platelets (x10°/L) (N: 150-450x10°/L) 176 164 152
Serum albumin (mg/dL) (N: 3.5-5.5g/dL) 5.2 4.8 4.6
CRP (mg/dL) (N: <0.1 mg/dL) 7.38 18.40 1.50
ESR (mm first hour) (N: <10) 30 30
Procalcitonin (ng/mL) (N: <0.05 ng/mL) 7.60 33.45 0.31
LDH (U/L) (N 140-280 U/L) 359 337 284
Serum ferritin (pg/L) (N: 20-250 ng/mL) 425 1263 357
D-dimer (ng/mL) (N: 0-280ng/mL) 875 892 559
Pro-BNP (pg/mL) (N: 0-125 pg/mL) 7690 4800

CRP, C reactive protein; ESR, erythrocyte sedimentation rate; LDH, Lactate dehydrogenase; ;
pro-BNP, pro-brain natriuretic peptide.

infection as the trigger. IVIG was started at 2 g/kg along with
intravenous methylprednisolone (2mg/kg/day). Inflammatory
markers showed significant improvement with completion of
IVIG (table 1). A cardiac MRI was done before discharge and
reported normal.

OUTCOME AND FOLLOW-UP

The patient was discharged with a prescription of oral steroids
(planned for a total of 4 weeks) and followed up in the outpa-
tient department. A 2D ECHO done 1month after discharge
showed normal coronary artery Z-scores and normal myocardial
function. Currently, the child is doing well on low dose aspirin.

DISCUSSION
KD is the second most common vasculitis of childhood, and its
aetiology remains unclear despite 70 years of research. Epide-
miology of KD is intriguing with peculiar seasonal and regional
predilection.® Epidemics of KD have been noted in Japan, and
incidence has almost doubled between 2000 and 2012.7 A
variety of theories have been proposed for the aetiology of KD
based on pathological, epidemiological and demographic data.®
The most accepted hypothesis is an aberrant response of the
immune system to one or more unidentified pathogens in genet-
ically predisposed patients.® * Kao et al ? studied the epidemi-
ology, spatial and temporal clustering of KD cases and suggested
that an infectious agent triggers the immunological cascade of
KD. Rowley et al '° discovered that during acute KD, IgA plasma
cells infiltrate vascular tissues (as coronary artery walls) and non-
vascular tissues, primarily in the trachea supporting the hypoth-
esis of an infective agent entering through the respiratory tract.
Amidst the COVID-19 pandemic, initially infection in children
was thought to be mild but subsequently case series of MIS-C
were reported from the UK.?* ™ Though the initially reported
cases mentioned serious illness including shock and myocar-
dial dysfunction, subsequent case series revealed a spectrum of
hyperinflammatory states with varying severity.” Latent class
analysis to identify different subtypes of this syndrome revealed
three subgroups based on underlying similarities: MIS-C without
overlap with acute COVID-19 or KD (35% cases), MIS-C over-
lapping with severe acute COVID-19 (30% cases) and MIS-C
overlapping with KD (35% cases).> However, it is interesting to
note that most of these cases of MIS-C developed after the acute
infection (2—4 weeks later) rather than during the acute stage."!
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Most of the cases of MIS-C have been reported from Europe
and the USA, which is quite unlike the epidemiology of classic
KD, which is much more common in children of Asian descent.®
The age profiles of children afflicted with MIS-C and KD are
also quite different. Classic KD affects infants and young chil-
dren, whereas MIS-C affects older children. These observations
suggest that there is much more to the development of KD
(genetics and environmental factors) than just the presence of an
infectious trigger.

It is difficult to differentiate between classical KD and MIS-C
as they have overlapping clinical features. Rowley has proposed
a few differences.'”” Abdominal pain significant enough to
prompt advanced imaging and surgical consultation is rare in
KD but quite characteristic of MIS-C. Severe lymphopaenia and
myocardial dysfunction are characteristic of MIS-C but rare in
KD. Although N-terminal pro-BNP is a potential biomarker of
KD and reported to be elevated up to 7000 pg/mL, the extent
of elevation is even higher in MIS-C."* Our patient fulfilled the
case definition for both atypical KD and MIS-C; however, the
clinico-laboratory picture was more towards KD.

Guleria et al” studied the clinical and laboratory profile
of child who experienced recurrence of KD in children and
reported that the mean age of incidence is 36 months, and the
episodes of recurrence happens within 2 years of first episode. In
our case, the recurrence occurred after 6 years. Almost 90% of
the cases of classic KD occurs within 5 years of age, and recur-
rence is uncommon in older children."

We hypothesise that in our patient, SARS-CoV-2 infection
could be the possible trigger for the development of recurrence
of KD with probability of underlying genetic susceptibility.® The
mysterious link between SARS-CoV-2 infection and KD is just

Learning points

» SARS-CoV-2 infection may lead to a spectrum of
hyperinflammatory states in children that share peculiar
similarities with Kawasaki disease (KD).

» Classic KD is usually seen in infants and young children unlike
multisystem inflammatory syndrome in children (MIS-C)
which is uniformly seen in older children.

» Though there are differences in the clinical presentation of
MIS-C and classic KD, treatment principles remain the same.

» Early diagnosis and therapy lead to prompt clinical response
in both MIS-C and KD.

» More research is warranted to unravel the mysterious link
between SARS-CoV-2 infection and KD.

unravelling with active research being done in this area. Detailed
epidemiological, genetic and experimental research is needed to
unravel the similarities and differences between MIS-C and KD
which may answer the long-awaited question: what is the aeti-
ology of KD?
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