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SPECIAL SECTION ON CORONARY ANOMALIES

Kawasaki disease: Medical therapies
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Abstract
Medical therapies in patients with Kawasaki disease (KD) are administered to reduce the prevalence of coronary aneurysms, reduce systemic inflammation, and prevent coronary thrombosis. All
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patients with acute KD should be treated with intravenous immunoglobulin (IVIG) 2 g/kg, generally
administered over 10–12 hours. Aspirin has never been shown to prevent aneurysms, but is given
for its anti-inflammatory and antipyretic effects until the patient has been afebrile for 2 days,
then lowered to an antiplatelet dose. Adjunctive therapy with a longer course of corticosteroids,
together with IVIG and aspirin, may be considered for primary treatment in patients at high risk
for development of aneurysms. For patients who have persistent or recrudescent fever after IVIG
treatment without other explanation, adjunctive therapies include retreatment with IVIG, a tapering

course

of

corticosteroids,

infliximab,

cyclosporine,

cyclophosphamide,

and

other

immunomodulatory therapies. Antithrombotic therapies are tailored to the risk of thrombosis, and
range from aspirin alone for 4–6 weeks in children without aneurysms to a combination of anticoagulation and antiplatelet therapy for those with giant aneurysms.
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This brief report focuses on medical therapy for patients with Kawasaki

Another approach to treatment of acute KD is to provide more

disease (KD) in the acute phase of disease, antithrombotic prophylaxis,

aggressive primary treatment. With this strategy, one can either target

treatment of coronary thrombosis, and management of ischemic heart

patients at high risk for IVIG resistance and coronary lesions, or treat

disease in children. Percutaneous and surgical coronary intervention

all patients regardless of risk. The former strategy was used in the

will not be addressed here.

RAISE study, a randomized controlled trial of IVIG plus prednisolone

The goal of medical therapy in the acute phase is to reduce the

conducted at 74 institutions in Japan, in which subjects were at high

systemic inflammatory response, prevent coronary aneurysms, and if

risk for IVIG resistance by the Kobayashi score.5 Remarkably, the IVIG

aneurysms are already present, to minimize the peak dimensions

plus prednisolone group, compared to those treated with IVIG alone,

reached and to prevent coronary thrombosis. Recommended therapy

had significantly fewer coronary artery aneurysms at any time during

for all KD patients in the acute phase includes intravenous immuno-

the study period and also specifically at week 4, as well as less need for

globulin (IVIG), 2 g/kg over 8–12 hours, together with aspirin in first

additional rescue therapy. Studies treating unselected KD patients with

1

antipyretic and then antiplatelet dosages. Meta-analyses have dem-

more aggressive primary therapies, such as pulsed-dose corticoste-

onstrated a dose-response effect of IVIG on incidence of coronary

roids6 and infliximab,7 showed improvement in the inflammatory

2

aneurysms ; this forms the basis for current practice of IVIG retreat-

response, but no important differences in coronary artery outcomes.

ment (2 g/kg) at least 36 hours after completion of the initial IVIG

Once coronary artery disease occurs, it is treated with all the usual

infusion for children with recrudescent or persistent fever without

tools of the adult cardiologist. However, prevention is much better

other cause. Other “rescue” therapies for IVIG resistance include cor-

than treatment. Approximately one third of KD patients with aneur-

ticosteroids, for which the most compelling data include the so-called

ysms never meet the classic criteria of KD, emphasizing the importance

RAISE regimen of a tapering dose of prednisolone over several

of use of the American Heart Association (AHA) treatment algorithm

weeks.3 Rescue therapy with TNFa blocker infliximab has been

for the patient with suspected incomplete KD.8 In addition, infants 6

shown to reduce fever and the inflammatory response in IVIG-

months of age have the highest incidence of coronary aneurysms and

4

resistant patients.
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also of incomplete disease. For this reason, AHA guidelines recommend
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that echocardiography be performed in any infant 6 months old who

Other medical therapies in children with Kawasaki disease and cor-

has fever for at least 7 days, without other explanation, and with labo-

onary artery aneurysms derive from the recommendations in the adult

ratory measures of inflammation, even in the absence of any principal

cardiology literature. Beta blockers are administered prophylactically

clinical criteria.

when coronary thrombosis is felt to be likely, as well as in patients with

Fatalities from Kawasaki disease virtually always result from coro-

stable ischemic heart disease or who have had myocardial infarction.

nary thrombosis. For this reason, antithrombotic therapy is of para-

Angiotensin converting enzyme inhibitors, are administered to those

mount importance in the patient with KD and coronary aneurysms.

who have had a myocardial infarction. The role of statin therapy to pro-

The choice of antithrombotic therapy in KD patients depends upon the

vide pleotropic anti-inflammatory effects in children with aneurysms is

severity and extent of coronary involvement.1,8 No prospective trials of

under investigation.

antithrombotic therapy have been performed in patients with Kawasaki

Finally, the use of implantable cardioverter defibrillators in KD

disease. Therefore, recommendations are based upon known patho-

patients after myocardial infarction must be considered on an individ-

physiology, retrospective case series, and extrapolation from experi-

ual basis, depending upon the risks of the device itself in young chil-

ence in adults with coronary artery disease.

dren and the risks of sudden death. Of note is the high prevalence of

All patients are administered antiplatelet dose aspirin until it is

ventricular tachycardia after myocardial infarction in KD, as well as the

clear that they will not be developing coronary lesions, or unless they

low 30-year survival (<50%) among patients with myocardial infarction

have a specific contraindication; clopidogrel is used in place of aspirin

and ejection fraction <45%.10 Cardiac transplantation continues to be

1,8

for children with G5PD deficiency or exposure to chicken pox.

reserved for patients with end-stage ischemic cardiomyopathy.

Among patients with coronary aneurysms, an optimal milieu for
thrombosis is created by low blood flow velocity and stasis of flow, ste-

CONFLIC T OF I NTE RE ST

nosis at the proximal and or distal ends of aneurysms, activation of platelets by high sheer stress at coronary stenosis, and endothelial
activation. For children with small aneurysms (ie, 4 mm), treatment
with aspirin alone is standard. For those with large but not giant aneur-
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ysms, aspirin is sometimes combined with clopidogrel. The risk of coronary thrombosis is highest among patients with giant coronary
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aneurysms, classically defined as having a maximal coronary artery
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diameter of at least 8 mm. For small infants, similar physiology may
occur at smaller dimensions, prompting some to consider a z score criterion of 10 for treatment with anticoagulants. A recent metaanalysis of 6 retrospective studies included 159 patients treated with
warfarin and aspirin, and 158 treated with aspirin alone.9 Compared to
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patients treated with aspirin alone, those receiving warfarin and aspirin
together had a significantly lower odds of mortality (OR 0.18 (P 5 .03),
coronary artery occlusion (OR 0.08 (P 5 .001), and myocardial infarction (OR 0.27, P 5 .003). The groups did not differ in the prevalence of
coronary artery stenosis or regression.
For treatment of coronary thrombosis, there are once again no
randomized trials in children. Of note, the mechanism of coronary
thrombosis in different in children with Kawasaki disease than in older
patients with atherosclerotic coronary artery disease, in whom acute
plaque rupture precipitates myocardial infarction. The goals of therapy,
however, are similar in children and adults with coronary thrombosis,
namely to reestablish coronary patency, salvage myocardium, and
improve survival.8,9
Coronary thrombosis may be treated with percutaneous coronary
intervention for mechanical restoration of coronary blood flow, particularly in the older child or adult.8 In younger children, thrombolytic therapy with tissue plasminogen activator is standard, with concomitant
administration of aspirin, low-dose heparin, and gastrointestinal prophylaxis.1,8 For patients with nonocclusive thrombus, some experts
administer abciximab, a platelet glycoprotein IIb/IIIa receptor inhibitor,
with concomitant low-dose heparin, to prevent thrombus extension.1,8
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