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Case Report

Acute Myocardial Infarction during the Subacute Phase of Refractory and Incomplete
Kawasaki Disease in a Five-year-old Boy

Chul Jin, M.D., Yeo Hyang Kim, M.D.", and Hyung Seop Kim, MD."

Department of Pediatrics, Keimyung University School of Medicine, ‘Department of Pediatrics, Kyungpook National University School of Medicine,
and TDepartment of Internal Medicine, Keimyung University School of Medicine, Daegu, Korea

Kawasaki disease (KD) is an acute, systemic vasculitis of childhood. The early mortality of KD results from coronary complications,
mainly aneurysmal thrombosis with myocardial infarction, and the subacute phase of KD has the highest risk of mortality. Although
there have been reports of ischemic heart disease as late cardiologic sequelae of KD in young adults, acute myocardial infarction caused

by coronary complications in the subacute phase of KD is rare. We experienced one pediatric patient who developed coronary artery

aneurysm and acute myocardiac infarction (AMI) during the subacute phase of incomplete and

intravenous immunoglobulin

(IVIG)-nonresponsive KD. The patient was given a good prognosis due to close monitoring and early recognition of AMI. Physicians
should carefully monitor KD patients who do not respond to initial IVIG therapy and who show progressive coronary artery dilatation.

If such a patient complaints of chest pain and the ECG shows hyperacute T waves, the physician should suspect development of AMI.
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Kawasaki disease (KD) is an acute, systemic vasculitis of
childhood. Sometimes, patients’ clinical features cannot fulfill
diagnostic criteria for KD, and it is categorized as incomplete
KD. In such cases, diagnosis as KD may be delayed and they may
have high risk of coronary artery complications.[1,2]

Intravenous immunoglobulin (IVIG), a potent anti-inflammatory
agent, is an effective therapy in patients with KD. Ten to 15 per-
cent of patients with KD who are initially treated with IVIG may
be febrile until 36-48 hours after treatment.[3,4] Persistent fever
is a sign of ongoing vasculitis and increased risk of coronary ar-
tery complication. Acute myocardiac infarction (AMI) mostly
occurred within 1 year of illness and 35% of patients had AMI
within the first 3 months after onset.[5] Unlike previous cases, we
experienced one pediatric patient who developed AMI during the

subacute phase of the incomplete and IVIG nonresponsive KD.
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CASE REPORT

A five-year-old healthy male patient who had no specific
medical history was hospitalized due to fever lasting one day,
and painful mass palpation in the cervical area during a period
of two days. On physical examination on the day of admission,
his temperature, pulse, respiratory rate, and blood pressure were
38.6C, 120 beats/minute (bpm), 24/minute and 90/60 mmHg,
respectively. He showed abdominal pain, vomiting, nausea, per-
iorbital edema and sublingual lymph node enlargement (right >
left, 4 x 4 cm). However, no sign of a rash or change of hand,
foot, lip or tongue was observed. Serologic laboratory findings
showed white blood cell count (WBC) 11,250 mm’ (neutrophil
79.5%), C-reactive protein (CRP) 13.31 mg/dl, erythrocyte sed-
imentation rate (ESR) 27 mm/hr, N-terminal pro-brain natriu-
retic peptide (NT-pro-BNP) 36.0 pg/ml and elevated aspartate
aminotransferase (AST)/alanine aminotransferase (ALT) 122/147
U/L. Urine examination showed pyuria. Several serologic viral
antibody tests including Epstein-Barr virus, hepatitis, herpes sim-
plex, cytomegalovirus and rubella showed negative findings.
Abdominal ultrasonogram (USG) showed pericholecystic ede-
ma and diffuse wall thickening of the terminal ileum with multiple

mesenteric lymph node enlargement. In addition, neck USG showed
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cervical lymph node enlargement with reactive hyperplasia. set of chest pain. An Electrocardiogram (ECG) showed normal

Antibiotic therapy was started promptly. In spite of antibiotic sinus rhythm with normal intervals but hyperacute T waves in the
therapy for two days, high fever continued and cervical lymph anteroseptal precordial leads (Fig. 1). The patient was transferred
node enlargement did not improve. In addition, he showed con- to the cardiology intensive care unit and monitored continuously.
junctival injection without discharge. WBC (13,030 mm®), CRP Follow-up ECG showed the improvement of tall T, followed by
(14.29 mg/dl), and NT-pro BNP (5,298 pg/ml) were elevated. ST-segment elevation, loss of the R waves, and abnormal Q
From urine culture, sterile pyuria was confirmed. Kawasaki dis- waves in V2-4 (Fig. 2). Echocardiography showed the left ven-
ease was suspected by consideration of patient’s clinical symp- tricle with depressed global contractility with diffuse hypo-
toms and laboratory findings and IVIG 2 g/kg infusion and high kinesia in addition to the known coronary artery aneurysms and
dose aspirin (100 mg/kg) medication were started. However, fe- dilatation. Results of blood tests were: platelets count 1,044,000
ver persisted 48 hours after administration of IVIG therapy, and mm’, serum potassium 6.2 mEq/L, creatinine kinase- MB 142.1

a second IVIG infusion and methylprednisolone pulse therapy ng/ml, troponin I 14.81 ng/ml, and NT-pro BNP 4477.2 pg/ml.

(30 mg/kg) were administered. Echocardiography on day 5 of For correction of hyperkalemia, intravenous bicarbonate and cal-
admission showed dilatation in the proximal segment of both cium gluconate were administered. Coronary angiography showed
coronary arteries (right coronary artery [RCA] 5.4 mm, left signs of LAD total occlusion (Fig. 3), and percutaneous trans-
main coronary artery [LM] 3.9 mm, and left anterior descending luminal coronary angioplasty (PTCA) using a balloon was performed.
artery [LAD] 4.1 mm). On day 8 of admission, the patient be- After successful intervention, LAD was recannalized.
came afebrile. On echocardiography on day 12 of admission, the On day 20 of admission, the boy was discharged from the
aneurysms increased in size (RCA 7.5 mm, LM 4.3 mm, and hospital and has taken medication, including low dose aspirin,
LAD 4.1 mm) and clopidogrel (1 mg/kg) was added. warfarin, angiotensin-converting-enzyme inhibitor (ACEI), be-
On day 14 of admission, the patient complained of sudden on- ta-blocker, and diuretics. After the coronary intervention, the

patient was stable without chest pain under oral medication. In
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Fig. 1. Electrocardiogram on admission day 14 showing hyper-
acute T waves in the anteroseptal precordial leads (arrow).
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Fig. 2. Electrocardiogram showing the improvement of tall T, fol-
lowed by ST-segment elevation (arrow), loss of the R waves, and
abnormal Q waves (arrow head) in V2-4.

I ENE T, the follow up study six months later, left ventricular function
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previous aneurysms in the proximal coronary artery were im-

proved (Fig. 4).

Fig. 3. Coronary angiography showed signs of total occlusion of
left anterior descending artery (arrow head) and aneurismal
changes of coronary arteries (arrow).
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Fig. 4. A follow up coronary angiography showed patent left ante-
rior descending artery and aneurysmal change around the pre-
vious ballooning site (arrow head). The previous aneurysms in the
proximal coronary arteries were improved (arrow).

DISCUSSION

The prevalence of coronary artery complications that oc-
curred in patients with incomplete KD has shown contradictory
results. One study showed that incidence of coronary artery
complications in complete KD was larger than that in in-
complete KD.[6] Another study reported that the prevalence of
coronary artery complications in incomplete KD was higher
than in complete KD and showed inverse correlation with the
number of current symptoms.[1] They reported that delayed di-
agnosis of incomplete KD caused coronary artery complications.
In a recent study, no significant difference in the prevalence of
coronary artery complications was observed between complete
and incomplete KD.[7]

IVIG has a potent anti-inflammatory effect in KD although
the mechanisms of action are unknown.[3] The current recom-
mended dose for IVIG in children with KD is a single infusion
of 2 g/kg over a period of 8-2 hours. IVIG decreases the in-
cidence of coronary artery complications.[8] Previous studies
compared the incidence of refractory KD between incomplete
KD and complete KD. One study reported that the proportions
of refractory KD were not significantly different between com-
plete and incomplete KD.[9] Results of another study showed
that the proportions of patients with incomplete KD receiving
additional IVIG therapy were significantly smaller than in pa-
tients with complete KD.[6] Among refractory KD patients who
received a second high-dose of IVIG, 20 to 48 percent of pa-

tients developed coronary artery complications.[10,11]

Our patient showed only two symptoms, cervical lymph node
enlargement and conjunctival injection without discharge. On
day 3 of admission, because he had persistent fever and in-
creased levels of CRP and NT pro BNP in repeated blood tests,
incomplete KD was suspected and IVIG therapy was started.
When fever did not subside after initial IVIG therapy, additional
IVIG and steroid therapy were promptly administered for pre-
vention of coronary artery complications. Although the ther-
apeutic effect of steroid therapy for refractory KD is con-
troversial, several studies showed that methylprednisolone pulse
therapy (MPT) combined with IVIG reduced incidence of coro-
nary artery lesions and is effective on initial IVIG unresponsive
KD.[12-14] In this case, initiation of treatment was not delayed.
Nevertheless, persistent fever during a period of eight days,
which reflects ongoing vascular inflammation, resulted in for-
mation of coronary artery aneurysms.

Patients with coronary aneurysms, especially giant (> 8 mm
internal diameter) and rapidly expanding aneurysms, can expe-
rience thrombotic complications. In spite of active antithrombotic
treatment, thrombus results in AMI and death.[3,5] AMI from
KD mostly occurs in the first year after KD.[3,5] The previous
study of 195 children with AMI secondary to KD reports that
73% of patients had AMI within 1 year of KD onset, and 50% of
them had AMI within the first 3 months.[5] They also reported
that mortality in patients with symptomatic AMI is higher than
in the patient with asymptomatic AMI. In Korea, there have
been reports of ischemic heart disease as late cardiologic seque-
lac of KD.[15-17] In our case, AMI occurred at the subacute
phase of KD just after subsiding fever. In fact, the subacute
phase is the period of highest risk of sudden death in KD pa-
tients,[ 18] and the early mortality results from coronary complica-
tions, mainly aneurysmal thrombosis with myocardial infarction.
[5,17] Therefore, early recognition and treatment for AMI are
critical. KD patients with giant or rapidly expanding aneurysms
must hospitalize into intensive care unit (ICU) and physicians
should carefully monitor them. If patient complaints of chest
pain and ECG shows hyperacute T wave, physicians should sus-
pect the development of AMI. Close monitoring, early recog-
nition, and aggressive anticoagulant therapy can result in good
prognosis.

Like adult patients, percutaneous balloon angioplasty, rota-
tional ablation, directional coronary artherectomy, stent insertion
and coronary artery bypass graft can be used to treat pediatric pa-
tients with coronary artery stenosis or occlusion. Experts reported
the guidelines for thrombolytic therapy and catheter intervention

according to patient’s age, conditions and lesion sites in coronary
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artery lesion in KD.[19,20] If patient is a young child and has
stenotic lesions with mild or no calcifications within 6 years of
KD onset, PTCA should be the choice of treatment.[20]

In conclusion, physicians should carefully monitor KD pa-
tients who do not respond to initial IVIG therapy and show pro-
gressive coronary artery dilatation. In addition, physicians
should suspect development of AMI if patients complain of

chest pain and ECG shows hyperacute T wave.
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