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EDITORIAL

Revisiting Once Again Steroids for the 
Treatment of Acute Kawasaki Disease
Jane C. Burns , MD

The first physician to use steroids in the treatment 
of acute Kawasaki disease (KD) was Dr Tomisaku 
Kawasaki himself. In his epic description of his 

first 50 patients with mucocutaneous lymph node syn-
drome, he described 21 patients who received various 
forms of parenteral or oral steroids.1,2 He concluded 
that, “Clearly intravenous infusion of prednisolone was 
effective in terminating the fever and improving the 
general condition, but it is not clear that it helped to 
shorten the overall course of this syndrome, since we 
did not see a significant difference when compared 
with the other treatment groups. We need to be cau-
tious in judging the effect of this therapy.”2 It must be 
appreciated that Dr Kawasaki was unaware of the po-
tential cardiovascular complications of KD at the time 
of his original publication, and so his conclusions were 
based solely on his clinical observation of his patients.

The next appearance of steroids in the KD litera-
ture was the report by Kato and colleagues in 1979 
of 92 patients with KD treated with 5 different com-
binations of antibiotics, aspirin, and steroids.3 All pa-
tients underwent coronary angiography 1 to 2 months 
after the acute illness. Overall, 67.4% of patients who 
had received some combination, including steroids, 
developed coronary artery aneurysms (CAAs) com-
pared with 20% who received antibiotics alone and 
11% who received aspirin alone. Although the study 
would not meet the clinical trial standards of today, 
steroid treatment of KD fell into disrepute until it was 

revived 3 years later by a Japanese group using pulse 
steroids.4 In a trial including 60 patients with KD, the 
authors described a benefit in reduction of aneurysm 
size in 62% of patients treated with pulse methylpred-
nisolone compared with 33% of untreated patients. 
With this suggestive evidence in hand, there ensued 
3 decades of debate about the role of steroids in the 
treatment of acute KD.5,6

With the adoption of intravenous immunoglobulin 
(IVIG) as the gold standard treatment for KD in 1986, 
it became difficult to adequately power a clinical trial 
that could demonstrate an improvement over and 
above the CAA rates of 3% to 5% that were seen with 
IVIG treatment.7 It was shown that children who failed 
to become afebrile after IVIG had an increased risk of 
CAA, but identifying those patients before they failed 
IVIG proved difficult. Many of the clinical trials during 
this era were being conducted in Japan, and interest 
emerged in targeting intensification of initial IVIG ther-
apy to patients who were predicted to fail to respond 
to IVIG. To that end, 3 different Japanese clinical scor-
ing systems emerged to identify this population of 
patients.8–10 The RAISE (Randomized Controlled Trial 
to Assess Immunoglobulin plus Steroid Efficacy for 
Kawasaki Disease) study that selected patients based 
on the Kobayashi score to predict IVIG resistance re-
vived interest worldwide in the use of steroids.11 This 
randomized, placebo-controlled, blinded end point 
study excluded patients with CAA on the initial echo-
cardiogram and randomized 248 high-risk scoring 
patients with KD to receive prednisolone or placebo 
in addition to IVIG. The incidence of CAA was signifi-
cantly lower in the IVIG plus prednisolone group com-
pared with the IVIG alone group (4 patients [3%] versus 
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28 patients [23%]; risk difference, 0.20; 95% CI, 0.12–
0.28; P<0.0001). However, a subsequent study, the 
Post-RAISE study, failed to show a benefit in reduction 
of CAA with steroid therapy.12 There were, however, 
important differences in study design between the 2 
studies. In the Post-RAISE study, patients with incom-
plete KD and those with initial coronary artery Z scores 
≥2.5 were included and reading of echocardiograms 
was not centralized or blinded.

In the study by Ae and colleagues in this issue of the 
Journal of the American Heart Association (JAHA), the 
authors report an analysis of steroids combined with 
IVIG for Japanese patients with KD using data from 
the nationwide epidemiologic surveys in Japan that 
are performed every 2 years.13 A control group of 1593 
patients with KD not treated with steroids from an ear-
lier time period was matched 1:1 to cases treated with 
steroids from a later time period and the matching was 
repeated 1000 times. CAAs were defined according to 
the Japanese Ministry of Health criteria, not Z scores. 
The median proportion of patients who developed 
CAAs in the steroid treatment and control groups was 
4.6% (95% CI, 3.8%–5.8%) and 8.8% (95% CI, 7.5%–
10.0%), respectively, with an estimated risk ratio of 0.53 
(95% CI, 0.41–0.67). There was also a benefit in reduc-
ing the need to administer additional treatment for IVIG 
resistance by an estimated 35% (95% CI, 25%–44%). 
The authors attempted to deal with confounding by in-
dication by matching patients from a more recent sur-
vey in which steroids were used for high-risk scoring 
patients to controls from an earlier survey during which 
time period steroid use was uncommon. The criteria 
on which these controls were matched included age, 
sex, recurrence status, and day of illness but did not 
include other important risk factors for CAA. The only 
way to do the matching correctly would have been to 
apply the Kobayashi score retrospectively and use it as 
a matching criterion. Unfortunately, the data to perform 
the Kobayashi score did not exist in the epidemiologic 
surveys, so this was an insurmountable problem and 
a weakness of the analysis. It is possible, for exam-
ple, that the 2 groups could have been mismatched 
for severity of inflammation, which is a major risk for 
CAA development. The authors concluded that these 
epidemiologic data from Japan suggest that a pro-
spective, randomized trial of adjunctive therapy with 
steroids for a high-risk, multiethnic population with 
KD is warranted. Although a retrospective study can 
only be hypothesis generating, this conclusion seems 
justified when considered in the context of the RAISE 
study.

Unfortunately, numerous studies in Western, mul-
tiethnic populations of patients with KD have failed to 
show sufficient sensitivity or specificity of the various 
Japanese scoring systems to predict IVIG resistance, 
and attempts to devise robust, novel scoring systems 

tailored to this population have largely failed.14–16 Instead 
of focusing on IVIG resistance as a risk factor for CAA, 
attention in the United States has turned to intensifica-
tion of therapy for patients predicted to develop CAA 
based on observations that Z scores ≥2.5 for the right 
or left anterior descending coronary arteries on the first 
echocardiogram were strong predictors of CAA.17–19 
An analysis of retrospective data from 3 clinical cen-
ters suggested that intensification of initial therapy with 
either steroids or infliximab for patients with Z scores 
≥2.5 reduced the risk of CAA progression.20 However, 
to date, no prospective clinical trial data in a multiethnic 
population are available to inform whether steroids or 
alternative anti-inflammatory therapies are effective in 
reducing the risk of CAA. With the addition of these lat-
est data from Ae and colleagues13 from the Japanese 
national surveys, perhaps enthusiasm will mount for 
conducting such a trial in the United States.
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