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BACKGROUND
The effect of adjunctive glucocorticoids in the primary treatment of Kawasaki disease 
in unselected patients remains unknown.

METHODS
In this multicenter, open-label, randomized, controlled trial in China, we assigned 
participants with newly diagnosed Kawasaki disease in a 1:1 ratio to receive pred-
nisolone plus standard treatment or standard treatment alone. The primary outcome 
was the occurrence of coronary-artery lesions at 1 month after illness onset. Pre-
specified key secondary outcomes, for which analyses were not controlled for mul-
tiplicity, included receipt of rescue therapy, duration of fever, change in the C-reactive 
protein (CRP) level, and changes in coronary-artery z scores.

RESULTS
A total of 3208 participants underwent randomization, with coronary-artery lesions 
detected at baseline in 870 of 3184 participants (27.3%). At 1 month, coronary-artery 
lesions were detected in 16.0% of the participants receiving prednisolone plus standard 
treatment and in 13.8% of those receiving standard treatment alone (adjusted risk dif-
ference, 1.1 percentage points; 95% confidence interval, −1.0 to 3.4; P = 0.31). Rescue 
therapy was used in 4.6% of the participants receiving prednisolone plus standard 
therapy and in 10.1% of those receiving standard treatment alone; the median duration 
of fever was 8.4 hours and 13.2 hours, respectively, and the reductions in the C-reactive 
protein level at 72 hours were 67.5 mg per liter and 59.8 mg per liter. Decreases in 
coronary-artery z scores were similar in the two groups. At 3 months, the incidence 
of coronary-artery lesions was 12.6% with prednisolone plus standard therapy and 
10.5% with standard treatment alone; the percentage of participants with progression 
of coronary-artery lesions was 28.6% and 28.9%, respectively, and the incidence of 
medium-to-giant coronary-artery aneurysms was 1.9% and 1.1%. The overall incidence 
of adverse events did not differ significantly between the two groups.

CONCLUSIONS
The addition of prednisolone to standard primary treatment for Kawasaki disease did 
not reduce the incidence of coronary-artery lesions at 1 month after illness onset. 
(Funded by the Chinese Academy of Medical Sciences Innovation Fund for Medical 
Sciences and the National Natural Science Foundation of China; ClinicalTrials.gov 
number, NCT04078568.)
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Kawasaki disease is an acute vasculi-
tis of unclear cause that mainly affects 
children younger than 5 years of age.1 Al-

though reported worldwide, it is most prevalent 
in Asia, particularly Japan, with an incidence of 
239.9 per 100,000 children younger than 5 years 
of age in 2022.2 Coronary-artery lesions are the 
most important complication, potentially causing 
aneurysms, occlusion, myocardial infarction, and 
even death, which makes Kawasaki disease a lead-
ing cause of acquired heart disease among chil-
dren in developed countries.1

The current standard primary treatment for 
Kawasaki disease is high-dose intravenous im-
mune globulin (IVIG) with aspirin.1 However, 
coronary-artery lesions develop in approximately 
10 to 20% of treated patients, and 8 to 25% have 
resistance to IVIG, which is a known risk factor 
for coronary-artery lesions.2-7 This situation un-
derscores a need to improve primary treatment to 
reduce coronary-artery lesions.

The effect of adjunctive glucocorticoids in the 
primary treatment of Kawasaki disease remains 
controversial. A 2006 randomized, controlled trial 
suggested superiority of IVIG plus glucocorticoids 
to IVIG alone in preventing coronary-artery le-
sions.8 Subsequently, two landmark randomized, 
controlled trials provided conflicting evidence.9,10 
The North American trial involving unselected 
patients showed no benefit from additional single-
pulsed intravenous methylprednisolone in reduc-
ing coronary-artery lesions.9 The Randomized 
Controlled Trial to Assess Immunoglobulin plus 
Steroid Efficacy for Kawasaki Disease (RAISE) fo-
cused on Japanese patients at high risk for resis-
tance to IVIG (Kobayashi score, ≥5) and showed 
that adjunctive longer-course (for 15 days after 
C-reactive protein [CRP] normalization) pred-
nisolone significantly reduced the incidence of 
coronary-artery lesions,10 a finding that was sup-
ported by several meta-analyses.11,12 On the basis 
of this evidence, current guidelines recommend 
adjunctive glucocorticoids for patients at high risk 
for resistance to IVIG.13,14

However, critical gaps in research remain. 
First, the generalizability of the RAISE regimen is 
limited by the poor predictive performance of the 
Kobayashi score and other risk scores in non-
Japanese populations,15-19 which makes identifica-
tion of high-risk patients outside Japan challeng-
ing. Second, most randomized, controlled trials, 
including RAISE, excluded patients with early-

onset coronary-artery lesions,8,10,20-22 which predict 
poor prognosis.7 Retrospective studies suggested 
that this subgroup might benefit from adjunctive 
glucocorticoids.23,24 To resolve these gaps, we con-
ducted a nationwide, multicenter, randomized, 
controlled trial to evaluate whether adjunctive 
glucocorticoids would reduce the occurrence of 
coronary-artery lesions and improve clinical out-
comes in unselected patients with Kawasaki dis-
ease across China.

Me thods

Trial Oversight

This trial was a phase 3, multicenter, open-label, 
randomized, controlled trial conducted at 28 sites 
in China (Section 1.0 and Fig. S1 in the Supple-
mentary Appendix, available with the full text of 
this article at NEJM.org). Full details about the 
trial design, population, and procedures were pub-
lished previously.25

The trial was approved by independent ethics 
committees at each site. All the participants pro-
vided written informed consent. The trial steer-
ing committee designed the trial. Data were 
collected by the site investigators and analyzed 
by the Clinical Trial Unit of the leading site (Chil-
dren’s Hospital of Fudan University). The first 
two authors wrote the first draft of the manu-
script. The authors vouch for the completeness 
and accuracy of the data and for the fidelity of 
the trial to the protocol (available at NEJM.org) 
and made the decision to submit the manuscript 
for publication. No confidentiality agreements 
exist between the sponsors and the authors. The 
sponsors had no role in the trial design or con-
duct; data collection, management, analysis, or 
interpretation; manuscript preparation, review, 
or approval; or the decision to submit the manu-
script for publication.

Participants

Eligible patients were children 1 month of age or 
older who met the 2017 American Heart Associa-
tion (AHA) diagnostic criteria for Kawasaki dis-
ease,1 had received a diagnosis within 10 days af-
ter illness onset (with day 1 defined as the day of 
fever onset), and had not received IVIG treatment. 
Among the key exclusion criteria were the pres-
ence of large or giant coronary-artery aneurysms 
(with large or giant defined as any z score of 
≥10 or internal diameter of ≥8 mm), a history 

A Quick Take 
is available at 
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of Kawasaki disease, being afebrile for at least 
24 hours before enrollment, and receipt of glu-
cocorticoids or other immunosuppressive drugs 
within 30 days before enrollment. Details are 
provided in Section 2.1 in the Supplementary Ap-
pendix.

Randomization and Blinding

Eligible patients were randomly assigned in a 1:1 
ratio to receive prednisolone plus standard pri-
mary treatment or standard primary treatment 
alone. Randomization was performed in permut-
ed blocks of four, with stratification according to 
trial center. Randomization sequences were gen-
erated by an independent data coordinating cen-
ter and provided to site investigators in sealed, 
opaque, sequentially numbered envelopes contain-
ing the assigned treatments. Outcome assessors 
(i.e., echocardiographers) and statisticians were 
unaware of the trial-group assignments through-
out the trial until completion of the statistical 
analysis.

Interventions

In the group assigned to standard treatment 
alone, participants received IVIG (2 g per kilo-
gram of body weight; maximum dose, 60 g) and 
oral aspirin (30 mg per kilogram per day divided 
into three doses). Once fever had resolved for 
3 days and the CRP level had normalized, the as-
pirin dose was reduced to 3 to 5 mg per kilogram 
per day and maintained for at least 6 weeks. In 
the group assigned to prednisolone plus standard 
treatment, participants received adjunctive pred-
nisolone (2 mg per kilogram per day; maximum 
dose, 60 mg) administered concurrently with the 
IVIG infusion. Initially, intravenous methylpred-
nisolone at a dose of 1.6 mg per kilogram per day 
(equivalent to 2 mg per kilogram of prednisolone) 
was administered in two divided doses, with a 
12-hour interval between the two infusions and 
each infusion completed within 30 to 60 minutes. 
If the participant was afebrile for 3 days after 
initiation of methylprednisolone, treatment was 
switched to oral prednisolone at a dose of 2 mg 
per kilogram per day. Once the CRP level had 
normalized, prednisolone was tapered over a pe-
riod of 15 days in three 5-day steps: 2 mg per 
kilogram per day, 1 mg per kilogram per day, and 
0.5 mg per kilogram per day. During glucocorti-
coid treatment, omeprazole was administered at a 

dose of 0.5 mg per kilogram per day for gastro-
protection. The CRP level was monitored every 
3 days until normalization.

In both groups, participants with persistent or 
recurrent fever (axillary temperature of ≥37.5°C or 
rectal temperature of ≥38°C) 36 hours after com-
pletion of the first IVIG infusion were defined as 
having resistance to IVIG and received rescue 
therapy, including retreatment with IVIG, high-
dose methylprednisolone pulse therapy, a longer 
tapering course of prednisolone, tumor necrosis 
factor α inhibitors, other immunosuppressive 
agents, plasmapheresis, or a combination of regi-
mens. The rescue therapy was chosen on the basis 
of participant conditions and physician experi-
ence. More details on concomitant treatments 
throughout the trial are provided in Section 2.2 
in the Supplementary Appendix.

Assessments and Outcomes

Assessments included two-dimensional echocar-
diography, measurement of body temperature, 
laboratory tests, and safety assessments. All the 
participants received echocardiography at enroll-
ment, 2 weeks, 1 month, and 3, 6, and 12 months 
after illness onset. Five coronary-artery segments 
— including the left main coronary artery, left 
anterior descending artery, left circumflex coro-
nary artery, and proximal and middle segments 
of the right coronary artery — were evaluated by 
means of echocardiography (Fig. S2). For coronary 
arteries without lesions, diameters were measured 
as follows: left main coronary artery at midpoint; 
left anterior descending artery, left circumflex 
coronary artery, and proximal segment of the 
right coronary artery at 3 to 5 mm from their ori-
gin; and middle segment of the right coronary 
artery at the lateral atrioventricular sulcus. For 
coronary arteries with lesions, the diameter at the 
site of each lesion was recorded, and the maxi-
mum value per segment was used for analysis. 
Details are provided in Section 2.3.1 in the Supple-
mentary Appendix. Designated pediatric echocar-
diographers at each site (all trained in a standard-
ized fashion before trial initiation) acquired 
echocardiographic images and measured coronary-
artery diameters. Printed protocol manuals, which 
were consistent with the 2017 AHA guidelines, 
were distributed to ensure cross-site consistency. 
At the time of writing, follow-up assessments at 6 
and 12 months are still ongoing.
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The primary outcome was the occurrence of 
coronary-artery lesions at 1 month after illness 
onset. The z score of each coronary artery was 
calculated from height, weight, and measured di-
ameter, with a value of less than 2 considered to 
be normal.26 The calculation methods are provided 
in Section 2.3.2 in the Supplementary Appendix. 
According to the 2017 AHA criteria,1 coronary-
artery lesions were defined as a z score of 2 or 
more in any segment. Higher z scores indicate 
greater dilation. Secondary outcomes included the 
occurrence of coronary-artery lesions at 2 weeks 
and 3 months, receipt of rescue therapy, duration 
of fever after IVIG initiation, change in the CRP 
level at 72 hours after IVIG completion, and 
changes in z scores of five coronary-artery seg-
ments at the follow-up visit. The occurrence of 
medium-to-giant coronary-artery aneurysms, large 
or giant coronary-artery aneurysms, progression 
of coronary-artery lesions, and changes in abso-
lute diameters were assessed post hoc, with pro-
gression of coronary-artery lesions additionally 
assessed in participants with lesions at baseline. 
Medium-to-giant coronary-artery aneurysm was 
defined as a z score of 5 or more in any coronary-
artery segment.1 Progression of coronary-artery 
lesions was defined as a z score increment of at 
least 1 in any coronary-artery segment from base-
line at any given time point within 3 months after 
illness onset.24

Safety assessments included adverse events, 
vital-sign monitoring, and laboratory evaluations. 
Additional details are provided in Section 2.3 in the 
Supplementary Appendix.

Statistical Analysis

Assuming that the between-group difference in the 
occurrence of coronary-artery lesions at 1 month 
was 3.3 percentage points (9.1% with predniso-
lone plus standard treatment and 12.4% with 
standard treatment alone),27 we estimated that 
1390 participants in each group was required to 
achieve 80% power at a two-sided significance 
level of 5%. To allow for a dropout rate of 10%, 
we intended to recruit 3200 participants (1600 per 
group).

All analyses that are not otherwise identified 
were prespecified in the statistical analysis plan 
(available with the protocol) and were performed 
in the intention-to-treat population, which includ-
ed all the participants who had undergone ran-

domization. Missing data for height at baseline 
were imputed with the use of a regression-based 
imputation method under the assumption that 
data were missing at random (see Section 2.4.1 
in the Supplementary Appendix). The primary-
outcome analyses were conducted with the use 
of generalized estimating equations to account 
for the correlation among repeated measures 
from the same participant. In the primary analy-
sis, the model included intervention group, visit, 
and intervention-by-visit interaction as fixed ef-
fects and participant as a cluster effect (an ex-
changeable covariance structure), with the mean 
of five coronary-artery z scores at baseline adjust-
ed as a covariate. The risk difference at 1 month 
and its 95% confidence interval were estimated 
with the use of a gaussian distribution with an 
identity link function, and P value was derived 
from a Wald test. Ten sensitivity analyses were 
conducted; these analyses are detailed in Section 
2.4.2 in the Supplementary Appendix. All sub-
group analyses are described in Section 2.4.3 in 
the Supplementary Appendix.

Repeatedly measured secondary outcomes 
were analyzed with the use of generalized linear 
mixed-effects models. Continuous data were as-
sessed with generalized linear models, and binary 
outcomes were assessed with Poisson regression. 
Time-to-event estimates were analyzed with the 
Kaplan–Meier method and Cox proportional-
hazards model after the Schoenfeld residuals 
test. Between-group risk ratios for medium-to-
giant coronary-artery aneurysms, large or giant 
coronary-artery aneurysms, and progression of 
coronary-artery lesions, together with mean dif-
ferences in absolute diameter changes, were esti-
mated post hoc. Details of all secondary-outcome 
analyses and exploratory analyses are provided 
in the Supplementary Appendix. Safety analyses 
included all the participants who had undergone 
randomization and received at least one trial-
related treatment dose, with comparisons using 
the chi-square test or Fisher’s exact test as ap-
propriate.

Two-sided analyses were conducted, and a P 
value of less than 0.05 for the primary outcome 
was considered to indicate statistical significance. 
For sensitivity, subgroup, and secondary-outcome 
analyses, confidence intervals were not formally 
adjusted for multiplicity, and no definitive in-
ferences should be drawn from these findings. 
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Analyses were conducted with the use of SAS 
software, version 9.4 (SAS Institute), and R soft-
ware, version 4.4.

R esult s

Participants

From January 2020 through November 2024, a 
total of 3208 participants underwent randomiza-
tion at 28 sites across China; 1604 participants 
were assigned to receive prednisolone plus stan-
dard treatment and 1604 to receive standard treat-
ment alone (Fig. S3 and Table S1). Protocol viola-
tions were identified in 29 participants (1.8%) and 
42 participants (2.6%) in the respective groups 
(Table S2). In total, 3058 participants (95.3%) 
completed the 1-month follow-up, and the 3-month 
assessment of the last participant was completed 
in January 2025.

The baseline characteristics of the participants 
were well balanced between the two groups (Ta-
ble 1 and Tables S3 and S12). Overall, coronary-
artery lesions were detected at baseline in 870 
of 3184 participants (27.3%), including 455 of 
1592 participants (28.6%) assigned to receive 
prednisolone plus standard treatment and 415 of 
1592 participants (26.1%) assigned to receive 
standard treatment alone. The characteristics of 
the participants with missing data for height 
were similar to those of the overall participants 
(Table S4).

Primary Outcome

At 1 month after illness onset, coronary-artery le-
sions were detected in 245 of 1533 participants 
(16.0%) receiving prednisolone plus standard 
treatment and in 210 of 1525 participants (13.8%) 
receiving standard treatment alone (adjusted risk 
difference, 1.1 percentage points; 95% confidence 
interval [CI], −1.0 to 3.4; P = 0.31). These results 
remained robust after sensitivity analyses (Fig. 1). 
Among participants with resistance to IVIG, the 
incidence of coronary-artery lesions at 1 month 
was 45.2% (33 of 73) with prednisolone plus stan-
dard treatment and 25.6% (40 of 156) with stan-
dard treatment alone (adjusted risk difference, 
13.5 percentage points; 95% CI, 2.7 to 24.3).

Secondary Outcomes

The occurrence of coronary-artery lesions at 2 
weeks and 3 months did not appear to differ 

substantially between the two groups (Fig. 2 and 
Table S6). After primary treatment, rescue therapy 
was used in 73 participants (4.6%) receiving pred-
nisolone plus standard treatment and in 162 par-
ticipants (10.1%) receiving standard treatment 
alone (risk ratio, 0.45; 95% CI, 0.34 to 0.59) (Table 
S5). The median duration of fever was 8.4 hours 
with prednisolone plus standard treatment and 
13.2 hours with standard treatment alone (hazard 
ratio, 0.67; 95% CI, 0.61 to 0.73) (Fig. 2 and Fig. 
S4), with consistent findings in a sensitivity analy-
sis (Fig. S5). The reduction in the CRP level at 
72 hours after IVIG completion appeared to be 
greater with prednisolone plus standard treatment 
than with standard treatment alone (−67.5 mg 
per liter vs. −59.8 mg per liter; mean difference, 
−7.6 mg per liter; 95% CI, −10.9 to −4.3). The z 
scores of all coronary arteries showed similar 
decreases in the two groups (Fig. S6).

Exploratory Outcomes

Among all the participants, the risk of medium-to-
giant coronary-artery aneurysms at 3 months after 
illness onset was similar in the two groups (1.9% 
with prednisolone plus standard therapy and 1.1% 
with standard therapy alone; risk ratio, 0.98; 
95% CI, 0.62 to 2.06) (Fig. 2). Similar findings 
were observed for progression of coronary-artery 
lesions (28.6% and 28.9%, respectively; risk ratio, 
0.96; 95% CI, 0.89 to 1.03).

Safety Outcomes

The overall incidence of adverse events did not dif-
fer significantly between the two groups (P = 0.17) 
(Table 2). Discontinuation or adjustment of the 
trial regimen due to adverse events was reported 
in 11 participants (0.7%) receiving prednisolone 
plus standard treatment and in 12 participants 
(0.7%) receiving standard treatment alone. The 
incidence of skin allergy was lower with predniso-
lone plus standard treatment than with standard 
treatment alone (1.1% vs. 1.9%). No deaths oc-
curred during the trial period. Additional safety 
data are provided in Table S7.

Discussion

In this phase 3, open-label, randomized trial, we 
observed that adding prednisolone to standard 
treatment in patients with acute Kawasaki disease 
did not reduce the occurrence of coronary-artery 
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Table 1. Characteristics of the Participants at Baseline.*

Characteristic

Prednisolone plus 
Standard Treatment 

(N = 1604)

Standard  
Treatment 
(N = 1604)

Age — yr 2.7±1.8 2.7±1.9

Male sex — no. (%) 973 (60.7) 967 (60.3)

Weight — kg 13.4±4.7 13.6±5.0

Height — cm† 91.0±16.1 91.2±16.8

Duration of illness at enrollment‡ 6.4±1.5 6.5±1.5

Incomplete Kawasaki disease — no. (%)§ 298 (18.6) 308 (19.2)

Diameter of coronary arteries — mm¶

Left main coronary artery 2.3 (2.1–2.6) 2.3 (2.0–2.6)

z Score 0.9±1.2 0.8±1.1

Left anterior descending artery 1.9 (1.7–2.1) 1.9 (1.7–2.1)

z Score 1.1±1.2 1.0±1.2

Left circumflex coronary artery 1.5 (1.4–1.8) 1.5 (1.4–1.7)

z Score 0.2±0.9 0.2±0.9

Proximal segment of right coronary artery 2.0 (1.8–2.3) 2.0 (1.8–2.3)

z Score 0.8±1.1 0.8±1.1

Middle segment of right coronary artery 1.8 (1.6–2.1) 1.8 (1.6–2.0)

z Score 1.0±1.2 0.9±1.1

Coronary-artery lesion detected at baseline — no./total no. (%)¶ 455/1592 (28.6) 415/1592 (26.1)

No. of coronary-artery segments with lesion — no./total no. (%)¶

1 208/1592 (13.1) 199/1592 (12.5)

2 114/1592 (7.2) 102/1592 (6.4)

3 61/1592 (3.8) 56/1592 (3.5)

4 52/1592 (3.3) 38/1592 (2.4)

5 20/1592 (1.3) 20/1592 (1.3)

Classification of coronary-artery lesion — no./total no. (%)‖

Large or giant aneurysm 1/1592 (0.1) 3/1592 (0.2)

Medium aneurysm 39/1592 (2.4) 17/1592 (1.1)

Small aneurysm 235/1592 (14.8) 224/1592 (14.1)

Dilation only 180/1592 (11.3) 171/1592 (10.7)

Any z score of ≥2.5 — no./total no. (%) 275/1592 (17.3) 244/1592 (15.3)

*	�Plus–minus values are means ±SD.
†	�Data on height were missing for 12 participants in each of the two groups.
‡	�Days of illness were defined as days from first calendar day of fever to first calendar day of intravenous immune globu-

lin infusion.
§	� Complete or incomplete Kawasaki disease was defined according to the diagnostic criteria for Kawasaki disease pub-

lished by the American Heart Association (AHA) in 2017.
¶	�Data were missing as follows: for left main coronary artery, 2 participants assigned to receive prednisolone plus stan-

dard treatment and 7 participants assigned to receive standard treatment alone; for left anterior descending artery, 14 
participants and 24 participants, respectively; for left circumflex coronary artery, 19 participants and 31 participants; 
for the proximal segment of the right coronary artery, 2 participants and 8 participants; and for the middle segment of 
the right coronary artery, 60 participants and 76 participants. The z score of each coronary artery was calculated on the 
basis of height, weight, and measured absolute diameter of the coronary artery according to the Dallaire formula. The z 
score of each coronary artery could not be calculated for 12 participants in each of the two groups.

‖	�The classification of coronary-artery lesions was based on the maximum z score and followed the 2017 AHA guideline: 
z score of 2 to less than 2.5 (dilation only); z score of 2.5 to less than 5 (small aneurysm); z score of 5 to less than 10 
and all absolute dimensions of less than 8 mm (medium aneurysm); and z score of 10 or more or any absolute dimen-
sion of 8 mm or more (large or giant aneurysm).
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Figure 1. Primary, Sensitivity, and Subgroup Analyses of the Primary Outcome.

Risk differences and 95% confidence intervals for the primary outcome (coronary-artery lesions detected at 1 month after illness onset) 
were calculated in the primary analysis (intention-to-treat population, including all the participants who had undergone randomization), 
two prespecified sensitivity analyses (per-protocol [including all the participants who had undergone randomization and received at 
least one dose of trial-related treatment] and covariate-adjusted), eight post hoc sensitivity analyses, and subgroup analyses. Prespeci-
fied subgroups included age group, sex, category of body-mass index (weight in kilograms divided by square of height in meters), com-
plete or incomplete Kawasaki disease, response or nonresponse to intravenous immune globulin (IVIG response), and presence or  
absence of coronary-artery lesion at baseline. Another post hoc subgroup analysis involved duration of illness. In the subgroup with cor-
onary-artery lesions detected at baseline, 24 participants receiving prednisolone plus standard treatment and 21 receiving standard 
treatment alone did not complete the 1-month follow-up. At 1 month, data regarding coronary-artery segments with lesions were as fol-
lows: in the group receiving prednisolone plus standard treatment, one segment in 138 participants, two segments in 59 participants, 
three segments in 22 participants, four segments in 15 participants, and five segments in 11 participants; in the group receiving stan-
dard treatment alone, one segment in 112 participants, two segments in 47 participants, three segments in 24 participants, four seg-
ments in 14 participants, and five segments in 13 participants (Table S12). Confidence intervals for sensitivity and subgroup analyses 
were not adjusted for multiplicity and should not be used to infer definitive treatment effects.
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lesions at 1 month after illness onset (16.0% with 
prednisolone plus standard treatment and 13.8% 
with standard treatment alone). The two groups 
also had clinically similar use of rescue therapy, 
reductions in CRP levels, duration of fever, and 
3-month progression of coronary-artery lesions or 
occurrence of medium-to-giant aneurysms.

Our primary finding aligns with that of the 
North American trial but contrasts with that of 
RAISE.9,10 Discrepancies in trial populations may 
partially explain the contradiction: RAISE enrolled 
participants at high risk for resistance to IVIG 
without coronary-artery lesions at baseline, where-
as our trial included participants irrespective of 
risk of IVIG resistance or coronary-artery status. 
In this trial, the percentages of participants with 
coronary-artery lesions at baseline (27.3% with a z 
score of ≥2.0 and 16.2% with a z score of ≥2.5) are 
similar to those in several cohorts using similar 
definitions.6,7 Results were consistent in the pre-
specified subgroup without coronary-artery le-
sions at baseline. In addition, given that different 
definitions of coronary-artery lesions between 
trials potentially hindered comparison of the inci-
dence at 1 month, we adopted the Japanese criteria 
used in RAISE for a sensitivity analysis and de-
tected similar between-group differences.28 Our 
trial shows that use of an adjunctive glucocorti-
coid, an antiinflammatory agent, was not superior 
to the standard treatment in reducing coronary-

artery lesions in unselected patients. This disso-
ciation between antiinflammatory and coronary 
benefits, also reported with other interventions 
such as high-dose aspirin,29 highlights the unclear 
link between suppressing inflammation and pre-
venting coronary-artery lesions. The higher risk of 
coronary-artery lesions among participants with 
resistance to IVIG who received prednisolone plus 
standard treatment than among those who re-
ceived standard treatment alone requires cautious 
interpretation owing to the small sample size and 
baseline imbalance (Table S8).

The large sample size of this trial offers ad-
equate statistical power and reliable estimates of 
the primary outcome. Our trial recruited patients 
with broad characteristics from 28 hospitals 
across diverse Chinese geographic regions, yield-
ing a representative sample of Chinese patients 
with Kawasaki disease (Table S13). These factors 
enhance generalizability within China. Other 
strengths include high follow-up rate for the pri-
mary outcome, and the collection of comprehen-
sive data on the acute phase of Kawasaki disease.

Our trial has certain limitations. First, infor-
mation bias in outcome measurements exists 
from being conducted at each site rather than in a 
core laboratory, although adherence to standard-
ized protocols and block randomization according 
to site should help minimize this risk. Second, 
trial enrollment during the coronavirus disease 

Table 2. Adverse Events.*

Safety Outcome

Prednisolone plus 
Standard Treatment 

(N = 1604)

Standard  
Treatment 
(N = 1602) P Value

no. of participants (%)

Any adverse event† 33 (2.1) 45 (2.8) 0.17

Any adverse event leading to discontinuation or adjustment  
of treatment dose

11 (0.7) 12 (0.7)

Types of adverse events

Skin allergy 18 (1.1) 30 (1.9)

Nasal hemorrhage 5 (0.3) 6 (0.4)

Hematochezia 2 (0.1) 0

Liver-enzyme elevation 5 (0.3) 11 (0.7)

Hemolytic anemia 3 (0.2) 0

Aseptic meningitis 1 (<0.1) 0

*	�Safety outcomes were based on the safety analysis population, including all the participants who had undergone ran-
domization and received at least one dose of trial-related treatment.

†	�In the group receiving prednisolone plus standard treatment, one participant had two adverse events: skin allergy and 
nasal hemorrhage. In the group receiving standard treatment alone, two participants had two adverse events: skin al-
lergy and liver-enzyme elevation.
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2019 pandemic was below expectations, with the 
dropout rate exceeding the initial estimate of 5%. 
The estimate was subsequently revised to 10%, 
and final sample size met the target, which sug-
gests minimal effect on the results. Third, par-
ticipants not meeting eligibility criteria were in-
cluded in the primary analysis. Given the small 
proportion of such participants and the consistent 
results in the per-protocol population (which in-
cluded participants who had undergone random-
ization, received the assigned treatment, and ad-
hered to the protocol), the overall findings appear 
to be tenable. Fourth, subgroup and exploratory 
analyses were underpowered, thereby warranting 
confirmation by future studies. Fifth, because 
follow-up is still ongoing, the protocol-specified 
6-month and 1-year data are not included in the 
current analysis.

In our trial, the administration of glucocorti-
coids in addition to standard primary treatment 
did not reduce the incidence of coronary-artery 
lesions at 1 month among Chinese children with 
Kawasaki disease. Future studies are needed to 
better assess longer treatment and follow-up dura-

tion of glucocorticoids or other immunomodulat-
ing therapies to reduce the burden of coronary 
artery disease in patients with Kawasaki disease.
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