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불완전 가와사키병 급성기에 면역글로불린 치료에 
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Intravenous Immunoglobulin Nonresponsive Symptomatic Myocarditis during the 
Acute Stage of Incomplete Kawasaki Disease 
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We report the case of a 7-year-old boy who showed treatment-nonresponsive hypotension (59/29 mmHg) and decreased left ventricular 
systolic function (fractional shortening 22%) in the acute stage of Kawasaki disease (KD). The present case serves to highlight that methyl
prednisolone pulse therapy should be considered in patients with intravenous immunoglobulin nonresponsive symptomatic myocarditis during 
the acute stage of KD.
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carditis with KD is usually asymptomatic, symptomatic 

myocarditis may occur
2)
. We report our experience of 

managing treatment-nonresponsive symptomatic myo

carditis with hypotension in a patient with KD.

Case report 

A 7-year-old boy (height, 115 cm; body weight, 20 

kg) was admitted because of 3 days of persistent fever, 

right cervical lymphadenopathy, decreased activity, and 

abdominal pain. He was brought to a primary physician 

and was given antibiotics. Despite the antibiotic medi

cation, the fever and lymph node swelling persisted. 

He had no specific medical history and had been usually 

well.

On the day of admission, his heart rate (HR) was 127 

Introduction

The cause of Kawasaki disease (KD) is unknown. 

However, it is suspected that a child with inherent ge

netic factors infected with any agent contracts KD by 

hypersensitivity or abnormal immune reaction
1)
. Patients  

with KD sometimes have cardiac complications such as 

coronary arteritis, myocarditis, pericardial effusion, arr

hythmias, and valvular regurgitation
2)
. Although myo
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beats per minute, and blood pressure (BP) was 106/58 

mmHg. The results of laboratory tests were as follows: 

white blood cell (WBC), 17,870/μL (95% polymorphs 

and 2% lymphocytes); erythrocyte sedimentation rate 

(ESR), 50 mm/h; C-reactive protein (CRP, normal range 

<0.5 mg/dL), 23.6 mg/dL (Fig. 1); aspartate aminotrans

ferase (AST), 87 IU/L; alanine aminotransferase (ALT), 

37 IU/L. Bacterial infection-induced cervical lympha

denitis was suspected, and intravenous antibiotic therapy 

(cefazolin 100 mg/kg/24hr) was started.

On the third day of admission, his fever persisted, 

and bilateral conjunctival congestion and lip redness 

developed. In addition, hypotension and tachycardia 

developed (BP 59/29 mmHg and HR 153/min), and 

inotropic medication was started. The brain natriuretic 

protein (BNP, normal range <250 pg/mL) level was 

27,955 pg/mL. Echocardiography was performed, and 

fractional shortening (FS) and ejection fraction (EF) 

were decreased to 23% and 47%, respectively (Fig. 2). 

However, the left ventricular dimension was normal (left 

ventricle internal diameter in diastole Z score=0.27 and 

in systole Z score=0.91). The sizes of both coronary 

arteries were normal (left main 2.43 mm, Z score=0.0; 

right, 2.49 mm, Z score=1.5). Although he had only 

four features of KD, he was diagnosed with incomplete 

KD, and treatment with intravenous immunoglobulin 

(IVIG, 2 g/kg for 12 hr) and oral aspirin (100 mg/[kgᆞ 

day]) were started. The BP was 73/37 mmHg with 

continuous inotropic medication (dopamine 20 μg/

[kgᆞmin], dobutamine 20 μg/[kgᆞmin], and epineph

rine 1 μg/[kgᆞmin]).

On the fourth day of admission, fever (38.4℃), hy

potension, and decreased left ventricular systolic func

tion (FS 22% and EF 45%) persisted despite IVIG and 

inotropic treatments. We decided to give him methyl

prednisolone pulse therapy (30 mg/[kgᆞday]) for 3 

days.

On the 5th day of admission, after second dose of 

methylprednisolone pulse therapy, his BP elevated (98/ 

71 mmHg) and HR decreased (112 beats per minute). 

On the 7th day of admission, all inotropic medications 

were discontinued. He was afebrile, and his condition 

was good. After pulse therapy, two-dimensional echo

cardiography (the 7th day of admission) showed 

normal left ventricular systolic function by using the M 

mode (FS 31% and EF 59%), but coronary arterial dil

atation progressed (left main 3.4 mm, Z score=2.4; left 

anterior descending 2.6 mm, Z score=1.9; left circum

flex 2.0 mm, Z score=0.1; right proximal 2.8 mm, Z 

score=1.5; right middle 3.7 mm, Z score=4.4).

On the 9th day of admission, fever redeveloped 

Fig. 1. Clinical course of the patient. CRP, C-reactive protein; IVIG, 
intravenous immunoglobulin; MP, methylprednisolone.

Fig. 2. Change of ejection fraction (%, ■), Z score of maximum 
diameter of right coronary artery (×), and Z score of diameter 
of left main coronary artery (▲) according to the day of ad­
mission.
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(38.2℃), and he complained of joint pain in the right 

ankle. Although his condition was improved and his 

CRP level was decreased (Fig. 1), he received infliximab 

therapy because of fever and general weakness inclu

ding arthralgia. Re-developed fever went down on the 

next day of infliximab therapy and arthralgia persisted 

during 3 days. On the 14th day of admission, he re

ceived warfarin and aspirin medications, and was 

discharged. Two-dimensional echocardiography at 

the time of discharge showed normal left ventricular 

systolic function by using the M mode (FS 43% and 

EF 75%), and dilated coronary arteries (left main 3.5 

mm, Z score=2.6; left anterior descending 3.3 mm, Z 

score=3.8; left circumflex 2.4 mm, Z score=1.4; right 

proximal 3.8 mm, Z score=3.9; right middle 5.4 mm, Z 

score=8.4).

After 2 months, on follow-up echocardiography, 

dilatation of the left main coronary artery was improved 

(2.1 mm, Z score=-0.8). However, aneurysm formation 

in the right coronary artery persisted (proximal 3.7 

mm, Z score=3.7; middle 5.5 mm, Z score=8.6).

Discussion

The affected age of KD ranges from 6 months to 

5 years. In South Korea, the mean annual incidence 

of age younger than 5 years was 134.4 per 100,000 

and that of age older than 5 years was about 16.8 per 

100,000
3)
. The prognosis of KD was worse in those 

older than 5 years than in those younger than 5 years
4)
.

Of the cardiac complications of KD, myocarditis is 

the most common, with a prevalence of at least 50% 

of patients with KD, and it is usually subclinical and 

asymptomatic
2)
. In comparison, symptomatic myocar

ditis with congestive heart failure and inotropic treat

ment has been reported
5-7)

. It is known that IVIG treat

ment reduced the prevalence of coronary disease and 

improved myocardial function in patients with KD to 

accompany myocarditis with clinical or subclinical left 

ventricular dysfunction
6,7)

. Although IVIG therapy im

proved myocardial function, it may sometimes induce 

hypotension
8)
.

In comparison with the previous reports
6,7)

, our case 

had symptomatic myocarditis with inotropic and IVIG 

nonresponsive hypotension. Because these were not 

responsive to fluid, inotropic, and IVIG therapy, the 

patient received methylprednisolone pulse therapy. 

Methylprednisolone pulse therapy is an alternative 

treatment of refractory KD, and case reports indicated 

that methylprednisolone pulse therapy was effective 

for KD with symptomatic myocarditis
5,9)

. Corticosteroid 

is the important drug for most cases of inflammatory 

vasculitis, and KD is typically acquired due to vasculitis 

in childhood.

Infliximab is a monoclonal antibody that binds to and 

inhibits tumor necrosis factor-alpha (TNF-α). Infliximab 

can reduce the disease associated inflammation in pati

ents with KD, thus it is a treatment option for patients 

with IVIG nonresponsive or resistant KD
10)

. We thought 

that our patient may have uncontrolled or partially con

trolled inflammation because he had re-developed 

fever, arthralgia, and general weakness after IVIG and 

methylprednisolone pulse therapy and tried infliximab 

to patient for control of inflammation according to gui

deline. 

The following are the common findings between our 

case and other patients with myocarditis
5,6)

: 1) the pa

tients with symptomatic myocarditis were older than 6 

years, and 2) cervical lymphadenopathy and fever were 

the only initial features of KD. 

Patients with cervical lymphadenopathy and fever as 

the only initial features of KD on the admission day, so 

called node-first presentation of KD, were older than 

the other KD patients and showed greater abnormalities 

in the markers of systemic inflammation and required 

additional IVIG treatment
11)

. The presence of cervical 

lymphadenopathy in KD may reveal the presence of 

more severe inflammation, which may result in symp

tomatic left ventricular dysfunction. Because corticos

teroid has a strong anti-inflammatory effect, it is useful 

for left ventricular dysfunction and hypotension from 

severe inflammation.

In conclusion, the present case serves to highlight 

that methylprednisolone pulse therapy should be con

sidered in patients with IVIG nonresponsive symptomatic 
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myocarditis during the acute stage of KD.
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요약

저자들은 가와사키병 급성기에 치료에 반응하지 않은 저혈압(수축기 혈압 59 mmHg와 이완기 혈압 

29 mmHg)과 수축기 심실 기능 부전(단축분획 22%)이 있던 7세 남아를 치료한 경험을 보고한다. 이 

증례를 통해 가와사키병 급성기에 동반될 수 있는 유증상 심근염은 면역 글로블린 치료로 증상이 호전

되지 않는 경우 스테로이드 펄스 요법이 필요함을 알 수 있다.


