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Abstract:

Kawasaki disease (KD) is a systemic vasculitis syndrome that mostly affects children under 4 years old.
Among the reported KD cases, only 1% were over 10 years old. We herein report 2 cases of adult-onset KD
(AKD) in 19- and 17-year-old boys diagnosed with a persistent fever and cervical lymphadenitis. Both pa-
tients showed cardiac complications, such as coronary artery dilation and myocarditis. Repeated intravenous
immunoglobulin therapy was effective in the 19-year-old, while plasma exchange therapy was needed for the
17-year-old, with no sequelae noted at discharge. KD should be considered as a differential diagnosis for per-
sistent fever in adults.
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Introduction

Kawasaki disease (KD) is a systemic vasculitis syndrome
first reported by Kawasaki et al. in 1967 (1) that mostly af-
fects infants and younger children.

Indeed, among the reported KD cases in the epidemi-
ologic survey in Japan, 80% were in infants and children
under 4 years old, while 1% were in patients over 10 years
old.

Adult-onset KD (AKD) is characterized by a delayed di-
agnosis, disease that is refractory to initial intravenous im-
munoglobulin therapy (IVIG), complica-
tions (2, 3).

We herein report two distinct cases of AKD in 19- and
17-year-old boys. The 19-year-old presented with typical
KD that was refractory to the initial treatment of IVIG but
responsive to the repeated IVIG, while the 17-year-old de-
veloped KD with myocarditis (KD-myocarditis) that was re-
fractory to initial IVIG and thus underwent plasma exchange
(PEx) for 5 days.

and cardiac

Case Reports

Case 1

A 19-year-old boy was admitted to the otolaryngology de-
partment of our university hospital with a diagnosis of cervi-
cal cellulitis. Five days before admission, he had a sore
throat, right neck pain with torticollis, and high fever of
39°C. Three days before admission, he visited a general
practitioner and underwent a blood examination, revealing
elevated inflammatory markers: white blood cell (WBC)
count, 12x10°/L; and C-reactive protein (CRP) level, 129
mg/L. On the day of admission, he visited an emergency
room at a local hospital due to exacerbated cervical pain and
inflammation. He underwent neck computed tomography
(CT) and was referred to our hospital (Fig. 1A). The patient
was diagnosed with cervical cellulitis and treated with sul-
bactam/ampicillin for four days, although this was ineffec-
tive. Three days after admission, he developed conjunctival
congestion, red lips, and strawberry tongue, along with a
high fever and cervical pain. He was referred to our depart-
ment with suspected KD.

The patient was 175 cm tall and weighed 52 kg. He
showed a clear consciousness, with a body temperature of
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Figure 1.

38-39°C, blood pressure of 120/70 mmHg, heart rate of 100
bpm, and oxygen saturation of 99% at room air. He pre-
sented with right lymphadenitis, bilateral conjunctival hy-
peremia, strawberry tongue, and injected lips (Fig. 1B, C).
No heart murmurs were audible. A laboratory examination
revealed an elevated WBC count 13.5x10°/L with 78% neu-
trophils, CRP 162.2 mg/L, fibrinogen (FBG) 8.7 g/L, brain-
type natriuretic peptide (BNP) 21.6 pg/mL, decreased serum
albumin 26 g/L, and normal range of serum sodium 142
mmol/L. An Epstein-Barr virus (EBV) test showed a past-
infection pattern.

Chest radiography showed a 49% cardiothoracic ratio
(CTR) without a change in the costophrenic angle. Transtho-
racic echocardiography (TTE) revealed a good left ventricu-
lar ejection fraction (LVEF) of 65% without the accumula-
tion of pericardial effusion. TTE also revealed a right coro-
nary artery diameter of 4.5 mm (RCA, Z-score: +2.7)
(Fig. 1D), 3.9 mm in diameter of the left main trunk (LMT,
Z-score: +0.7), and 3.2 mm in diameter of the left anterior
descending artery (LAD, Z-score: +0.7) (Fig. 1E) without
any signs of aneurysmal changes in the coronary arteries.
Each Z-score is calculated by the scoring system generated
and validated using a large pediatric population (http://raise.
umin.jp/zsp/calculator/).

The patient was diagnosed with KD due to four main
symptoms, including lymphadenitis, conjunctival hyperemia,
strawberry tongue and injected lips with a mild coronary ar-
tery lesion (CAL). We administered 2 g/kg of IVIG in 24 h
with 18 mg/kg of oral acetylsalicylic acid (ASA) on day 9
from the initial symptoms. On day 10, the patient still had a

Findings of the case 1 at admission. A: Neck CT with right lymphadenitis. B: Conjuncti-
val hyperemia. C: Strawberry tongue, and injected lips. D: TTE: RCA. E: TTE: LMT.

low-grade fever with cervical pain. On day 11, he showed a
recurrent high fever (39°C) with polymorphous erythema on
his trunk. Laboratory data showed an elevated WBC count
of 10.4x10°/L, CRP of 114.2 mg/L, FBG of 7.1 g/L, and
low albumin level of 23 g/L.. We added another 2 g/kg IVIG
on day 11. On day 12, his fever subsided, and his laboratory
examination findings improved with a WBC count of 6.1x
10°/L, CRP of 8.3 mg/L, serum albumin of 33 g/L, and
FBG of 4.9 g/L, and CAL attenuated the RCA to 3 mm (Z-
score: +0.1) and LMT to 3 mm (Z-score: -0.9) on day 16.
He did not show any mucocutaneous symptoms but pre-
sented with desquamation. We diagnosed the patient with
complete/classical KD with desquamation in the subacute
phase (4).

The patient was discharged from the hospital on day 17.
ASA was reduced to 100 mg/day and continued for 2
months. We have been following the patient for the past two
years, and there has been no recurrence of KD or progres-
sion of CAL on TTE.

Case 2

A 17-year-old boy was admitted to the otolaryngology de-
partment of a regional hospital with a high fever and cervi-
cal pain for the past 5 days. He did not have a specific his-
tory of vasculitis or familial history of KD. He was diag-
nosed with bacterial cervical lymphadenitis based on ultra-
sonographic findings and multiple lymphadenopathies in his
right neck. Despite the intravenous administration of antibi-
otics for 2 days, his symptoms were complicated with bilat-
eral conjunctival hyperemia, strawberry tongue, and poly-
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Figure 2.

Imaging findings of the case 2 at admission. A: Chest X-ray at admission. B: TTE: dia-

stolic view of left ventricle, parasternal long axis view. C: TTE: systolic view of left ventricle, para-
sternal long axis view. D: TTE: pericardial effusion, parasternal short axis view. E: TTE: RCA. F:

TTE: LMT. G: Chest X-ray at discharge.

morphous exanthema, which led to the diagnosis of KD by
a pediatrician consulted by an otolaryngologist. In addition,
chest radiography showed cardiac enlargement with pleural
effusion, and TTE revealed decreased LVEF with pericardial
effusion. A laboratory examination showed an increased se-
rum troponin I, at 6.56 ng/mL (normal range: 0-0.025 ng/
mL). He was transferred to our university hospital with a di-
agnosis of KD-myocarditis.

On admission, he was 175 cm tall and weighed 63 kg. He
had a clear consciousness with a body temperature of
39.5°C, a blood pressure of 86/52 mmHg, a heart rate of
100 bpm, and oxygen saturation of 98% at room air. He
presented with right lymphadenitis, bilateral conjunctival hy-
peremia, strawberry tongue, injected lips, and polymorphous
exanthema on his trunk. No heart murmurs were audible. A
laboratory examination revealed an increased WBC count of
7.7x10°/L. with 94.5% neutrophils, CRP of 226 mg/L, FBG
of 5.4 g/L, creatine kinase (CK) of 156 IU/L with CK-
muscle/brain (MB) of 6 TU/L, BNP of 1,157 pg/mL, and de-
creased serum albumin and sodium levels of 25 g/L. and 131
mmol/L, respectively. Examinations for collagen diseases
showed negative values, with antinuclear antibody (ANA) 40
times, rheumatoid factor (RF) <5.0, C3 115 mg/dL, C4 26.0
mg/dL, and CH 50 41.8 U/mL.

Chest radiography showed 57% CTR with a dull costo-
phrenic angle on the left side (Fig. 2A). An electrocardio-
gram (ECG) showed sinus tachycardia of 107 bpm with flat-
tened T waves in leads V4-V6. TTE exhibited a decreased
LVEF of 50% (Fig. 2B, C), mild mitral valve regurgitation,

and accumulation of pericardial fluid with a thickness of 10
mm (Fig. 2D). TTE also showed 3.7 mm of RCA (Z-score:
+0.81) (Fig. 2E), 3.6 mm of LMT (Z-score: +0.15)
(Fig. 2F), and 3.2 mm of LAD (Z-score: +0.41), without
any signs of aneurysmal changes in the coronary arteries.

We diagnosed the patient with KD-myocarditis, showing
five out of the six main symptoms of KD (a continuous high
fever, cervical lymphadenitis, bilateral conjunctival hypere-
mia, strawberry tongue, and polymorphous exanthema) with
pericardial effusion, changes in T-waves on an ECG, and in-
creased serum troponin-I and plasma BNP.

We administered 2 g/kg of IVIG with 30 mg/kg oral ASA
on day 6 of the initial symptoms. IVIG infusion took 27 h
with the administration of diuretics to avoid volume over-
load. On day 9, he still had a high fever with bilateral con-
junctival hyperemia, polymorphous exanthema, high CRP
(257 mg/L), low serum albumin (2.1 g/L), and high BNP
(969 pg/mL). We evaluated his status as IVIG-refractory
KD-myocarditis and started PEx with human serum albumin
and fresh-frozen plasma for 5 days. On day 12, after 4 days
of PEx, his fever subsided, and his CRP level decreased to
12.7 mg/L. On day 14, we added 1 g/kg IVIG due to the re-
duced serum IgG level of 341 mg/dL after PEx. On day 15,
chest radiography showed a decreased CTR of 43%
(Fig. 2G) without accumulated pleural effusion; improved
laboratory examination findings with a CRP level of 0.35
mg/L, serum albumin of 4.9 g/L, CK of 15 U/L, and BNP
of 53 pg/mL; and decreased pericardial effusion with an
LVEF of 52% without a coronary artery lesion (Figure not
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shown).

The patient was discharged from the hospital on day 16.
His cardiac function gradually improved within six months
after discharge without any signs of recurrent KD or myo-
carditis.

Discussion

In the present study, we described two distinct cases of
AKD, with the main manifestation of the first case being
KD-associated cervical lymphadenitis with CAL and that of
the second case being KD-induced myocarditis. The median
age of the onset of AKD is the 20s, and the ratio of com-
plete/classical KD cases (4) is approximately 80%, with a
delayed diagnosis occurring over 10 days from the on-
set (2, 3).

Both of the present cases showed complete/classical KD
symptoms of a persistent fever, cervical lymphadenitis, bilat-
eral conjunctival hyperemia, strawberry tongue, polymor-
phous exanthema, or limbal changes. Cases 1 and 2 were di-
agnosed on days 9 and 8, respectively, by pediatricians con-
sulted by otolaryngologists. Cervical lymphadenopathy, con-
junctivitis, desquamation, and a persistent fever are found in
more than 90% of AKD patients (3), followed by red phar-
ynx, strawberry tongue, and erythema/edema in extremities
in 80% (5). Therefore, otolaryngologists, general physicians,
hematologists, and dermatologists can identify patients with
AKD. If adult patients show a persistent fever without signs
of infection, the presence of three to four of the aforemen-
tioned symptoms and laboratory data indicating vasculitis, i.
e. increased CRP and FBG levels and decreased albumin,
should prompt the inclusion of AKD in the differential diag-
nosis. We did not include multisystem inflammatory syn-
drome in the differential diagnosis because both cases were
hospitalized before the beginning of the coronavirus disease
2019 pandemic. EBV infection is also reported to be a se-
verity factor for KD. Case 1 showed a past-infection pattern,
but we did not examine this point in the second case. It is
important to include EBV infection in the differential diag-
nosis of KD (6).

CAL begins to form 7 days after the onset of pediatric
KD (7). AKD is usually complicated with cardiac comor-
bidities, such as CAL, pericarditis, or myocarditis, rather
than pediatric KD, because of a delayed diagnosis (2). In
our cases, when the patients were diagnosed with AKD at
eight to nine days from the onset, which is earlier than on
average (2, 3), they had already shown CAL and myocardi-
tis at that time. It is necessary to clarify whether there are
risk factors of AKD that exacerbate cardiac complications
other than the duration of vasculitis. After initial IVIG treat-
ment, the clinical course of both of our cases was clearly
different. In Case 1, repeated IVIG was effective in control-
ling inflammation and coronary aneurysm development. His
clinical course was similar to that of pediatric KD cases that
were refractory to first-line IVIG. In contrast, in Case 2, we
chose PEx to avoid volume overload with second-line IVIG

because myocarditis-induced heart failure was critically ag-
gravated. Myocarditis is one of the most serious cardiac
complications of KD, other than coronary artery aneurysms.
KD-myocarditis is usually treated according to the ordinal
KD, i.e. IVIG plus ASA or methylprednisolone pulse ther-
apy (8). We used different doses of ASA in both cases be-
cause there is no consensus concerning the dose of ASA to
be used in adult cases, with some using high doses (3) and
others low doses (5). Therefore, Case 1 was treated with a
low to intermediate dose of ASA, while Case 2 received an
in response to the severity. IVIG-
refractory AKD-myocarditis with an improved cardiac func-
tion is treated with infliximab (9). However, our Case 2 still
showed progressive heart failure due to AKD-myocarditis.
We believe that PEx is effective for the fulminant form of
AKD-myocarditis as well as pediatric KD with CAL (10).
To our knowledge, this is the first case report to describe the
effectiveness of PEx for AKD. For the long-term course, we
plan to perform coronary CT during outpatient follow-up
because it is difficult to identify mid- or distal CAL with
TTE alone.

In conclusion, we encountered two distinct cases of AKD.
It is important to diagnose patients with KD as early as pos-
sible and to select the most appropriate treatment for each
patient.

intermediate dose
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