Suppl 3. Summary characteristics of included studies
	Study
	Arms
	Sample size
	Country
	Study design
	Trial, or database, or center name
	Recruitment
	Population type
	Baseline coronary artery status (CAA yes/no)
	Definition of IVIG resistance
	Follow-up (months)
	Inclusion criteria
	Conclusion

	Lin et al, 2026 [14]
	Standard Tx + corticosteroids
	3,208
	China
	RCT
	Chinese Kawasaki Disease Collaboration Network (28 sites); NCT04078568
	January 2020 – November 2024
	Unselected newly diagnosed KD
	Yes (mixed)
	Persistent or recurrent fever (axillary ≥ 37.5 °C or rectal ≥ 38 °C) at 36 h after completion of the initial IVIG infusion
	3
	Children ≥ 1 month old meeting 2017 AHA KD criteria, diagnosed within 10 days of fever onset, with no prior IVIG treatment
	This phase 3 randomized trial investigated the addition of adjunctive prednisolone to standard IVIG and aspirin therapy in unselected Chinese children with KD. The results demonstrated no significant reduction in the primary endpoint of coronary artery lesions at 1 month, which occurred in 16.0% of the prednisolone arm vs. 13.8% of the standard therapy arm. However, adjunctive prednisolone did yield significant secondary anti-inflammatory benefits, including a shorter median duration of fever (8.4 vs. 13.2 h) and a lower requirement for subsequent rescue therapy (4.6% vs. 10.1%) compared to the standard treatment cohort. The overall incidence of adverse events remained comparable between the two groups. Ultimately, despite accelerating clinical recovery and fever resolution, the routine addition of systemic glucocorticoids does not confer superior coronary protection over standard primary therapy in general populations.

	
	Standard Tx 
	1,604
	
	
	
	
	
	
	
	
	
	

	Kobayashi et al, 2012 [15]
	Standard Tx + corticosteroids
	248
	Japan
	RCT
	RAISE study group (74 hospitals); UMIN000000940
	September 2008 – December 2010
	High-risk/severe KD predicted to be IVIG-resistant
	No
	Axillary temperature ≥ 37.5 °C lasting more than 24 h after completion of primary treatment
	1
	Japanese patients meeting KD diagnostic guidelines with a risk score ≥ 5 points (predictive of IVIG non-response). Excluded those with illness duration ≥9 days, baseline CAA, prior KD history, recent corticosteroid/IVIG use, or severe comorbidities.
	This multicenter RCT evaluated the efficacy of adding a prolonged course of prednisolone to standard IVIG and aspirin therapy in Japanese children with severe, high-risk KD. The intervention significantly reduced the primary endpoint, the incidence of CAA, which occurred in only 3% of the prednisolone group compared to 23% in the standard therapy group. Furthermore, patients receiving adjunctive prednisolone experienced more rapid fever resolution, quicker normalization of inflammatory markers such as CRP, and a markedly reduced need for secondary rescue treatments. Both study arms demonstrated a similar, low incidence of serious adverse events, including isolated cases of hypercholesterolemia and neutropenia; however, the study lacked sufficient power to detect extremely rare events. Overall, these findings strongly support the early addition of corticosteroids to standard therapy to improve coronary outcomes in high-risk KD populations.

	
	Standard Tx
	123
	
	
	
	
	
	
	
	
	
	

	Ogata et al, 2012 [22]
	Standard Tx + corticosteroids
	22
	Japan
	RCT
	Kitasato University Hospital; UMIN000005021
	April 2007 – November 2010
	Predicted IVIG-resistant KD
	No
	Persistent or recrudescent fever (axillary temperature ≥ 37.5 °C) at 36 h after the completion of the initial treatment
	1
	Japanese patients fulfilling standard diagnostic guidelines for acute KD. Patients had to be predicted as high-risk/refractory using the Egami score. Excluded those with a prior history of KD, baseline coronary artery lesions, or prior steroid treatment.
	This prospective randomized trial evaluated the efficacy and safety of adding IV MPT to standard IVIG and aspirin for KD patients predicted to be refractory to initial treatment. The intervention arm demonstrated significantly superior clinical effectiveness, including a higher prompt defervescence rate (86.4% vs. 23.1%), a shorter total duration of fever, and faster normalization of systemic inflammatory markers like CRP compared to the IVIG-alone group. Crucially, the adjunct steroid pulse therapy resulted in significantly smaller coronary artery dimension z-scores at 1 month, indicating stronger protection against coronary lesions. While transient and minor adverse events such as hypothermia and bradycardia were more frequently observed in the steroid group, no serious adverse events occurred. Ultimately, the early combined use of steroid pulse therapy and IVIG provides safe and highly effective primary treatment for high-risk KD populations.

	
	Standard Tx
	26
	
	
	
	
	
	
	
	
	
	

	Newburger et al, 2007 [16]
	Standard Tx + corticosteroids
	101
	North America (USA and Canada)
	RCT
	Pediatric Heart Network (8 centers); NCT00132080
	December 2002 – December 2004
	General/unselected KD
	Yes (mixed)
	Temperature of ≥ 38.3 °C occurring 36 h or more after the completion of the initial IVIG infusion
	1.25
	Patients on days 4 to 10 of illness meeting standard diagnostic criteria for KD or demonstrating baseline coronary abnormalities/aneurysms along with partial clinical criteria. Excluded patients with prior IVIG therapy or recent systemic corticosteroid use.
	This double-blind RCT investigated whether adding a single pulsed dose of IV methylprednisolone to standard IVIG and aspirin therapy improved outcomes in unselected children with KD. The addition of the corticosteroid pulse did not significantly decrease the prevalence or severity of CAA at 1 or 5 weeks post-randomization. While the intervention group experienced a marginally shorter initial hospitalization and faster early reductions in inflammatory markers such as ESR and CRP, the overall total duration of fever, length of hospital stay, and requirement for IVIG retreatment were similar between the two groups. Adverse events occurred at comparable rates, with no serious events directly attributed to the study drug. Thus, routine primary use of pulsed methylprednisolone is not recommended for general KD populations; however, post hoc analysis suggested a potential coronary benefit among patients who ultimately proved resistant to initial IVIG therapy.

	
	Standard Tx
	98
	
	
	
	
	
	
	
	
	
	

	Inoue et al, 2006 [12]
	Standard Tx + corticosteroids
	90
	Japan
	RCT
	Gunma Kawasaki Disease Study Group (12 medical institutions)
	September 2000 – March 2005
	General acute KD
	No
	Persistent fever lasting more than 24 h after completion of the 2 IVIG infusions, or recrudescent fever associated with KD symptoms after an afebrile period
	50
	Patients fulfilling clinical diagnostic criteria for KD (at least 5 standard symptoms including fever). Excluded patients with a prior history of KD, baseline CAA, or initial consultation after 9 days from illness onset
	This multicenter, randomized trial evaluated the addition of corticosteroids to primary IVIG therapy in unselected children with acute KD. The combined IVIG and prednisolone regimen demonstrated significant clinical superiority, substantially reducing the incidence of CAA within 1 month (2.2% vs. 11.4%) compared to standard IVIG therapy. Furthermore, the intervention cohort experienced significantly faster fever resolution, quicker normalization of CRP levels, and lower rates of initial treatment failure. Both treatments were well tolerated, with no major side effects directly attributed to corticosteroid use; however, minor isolated events such as transient inability to stand and gastroenteritis were observed. Ultimately, these findings strongly support the early use of combined corticosteroid and IVIG therapy to improve coronary outcomes and accelerate clinical recovery in general KD populations.

	
	Standard Tx
	88
	
	
	
	
	
	
	
	
	
	

	Sundel et al, 2003 [23]
	Standard Tx + corticosteroids
	18
	USA
	RCT
	Children's Hospital, Boston
	February 1998 – November 2000
	General/unselected KD
	Yes (mixed)
	Temperature of ≥ 38.3 °C occurring more than 48 h after the completion of the initial IVIG treatment, without an alternative explanation
	1.5
	Children with fever for ≤ 10 days who met at least four of the five clinical criteria for KD. Excluded those with a prior history of KD, baseline coronary aneurysms (by Japanese criteria), possible infections, or contraindications to steroids.
	This prospective randomized trial evaluated the efficacy of adding a single pulse of IV methylprednisolone (IVMP) to standard initial IVIG and aspirin therapy in a general population of children with acute KD. The intervention arm demonstrated significantly faster clinical recovery, characterized by a shorter total duration of fever and decreased hospital length of stay compared to the standard therapy group. Furthermore, patients receiving IVMP showed more rapid normalization of systemic inflammatory markers, specifically CRP and ESR, by 6 weeks. While the study lacked sufficient statistical power to detect major differences in long-term coronary artery outcomes, the incidence of coronary abnormalities remained similar between the two groups. The adjunct steroid therapy was well tolerated, with infrequent adverse events, indicating that pulse methylprednisolone is a safe and effective approach for accelerating systemic anti-inflammatory recovery in acute KD.

	
	Standard Tx
	21
	
	
	
	
	
	
	
	
	
	

	Wang et al, 2020 [24]
	IV methylprednisolone 15 mg/kg/day for 3 days, without subsequent oral prednisone taper
	40
	China
	RCT
	Guangzhou Women and Children’s Medical Center; ChiCTR-EOC-17013266
	January 2018 – Junn 2019
	Established IVIG-resistant KD
	Yes (mixed)
	Recrudescent or persistent fever at least 36 h after the end of the first IVIG infusion
	24
	Hospitalized patients meeting 2017 AHA KD diagnostic criteria who demonstrated resistance to initial IVIG therapy. Excluded patients with prior KD history, recent corticosteroid/immunosuppressant use, or other conditions affecting temperature.
	This prospective RCT investigated the efficacy of MPT versus a second dose of IVIG in children with IVIG-resistant KD. In the short term, MPT demonstrated significantly lower medical costs, faster fever resolution, and more rapid normalization of inflammatory markers (CRP, neutrophils, platelets) without an increased short-term risk of coronary artery lesions. However, MPT was associated with a significantly higher treatment failure and readmission rate (27.5% vs. 10.0%), often requiring third-line rescue therapy. Crucially, the MPT group experienced a higher incidence of coronary artery lesions during the long-term follow-up at 12 and 24 months. Regarding safety, transient bradycardia occurred in five MPT patients but resolved spontaneously, while the IVIG group reported no adverse events. Ultimately, despite early anti-inflammatory benefits, caution is strongly advised against the routine use of MPT without a subsequent oral taper for IVIG-resistant KD due to inferior long-term coronary outcomes and elevated readmission rates.

	
	Additional IVIG 2 g/kg, single infusion
	40
	
	
	
	
	
	
	
	
	
	

	Miura et al, 2008 [21]
	IV methylprednisolone 30 mg/kg/day for 3 days
	7
	Japan
	RCT
	Tokyo Metropolitan Kiyose Children’s Hospital
	January 2001 – May 2003
	Established IVIG-resistant KD
	NA
	Failure to become afebrile after an initial single infusion of IVIG (2 g/kg over 24 h)
	0.25
	Patients with acute KD who failed to respond to an initial primary treatment of 2 g/kg IVIG infused over a 24-h period
	This prospective randomized study evaluated the clinical effects and cytokine profiles of IVMP therapy compared to a second dose of IVIG in children with IVIG-resistant KD. The findings revealed that IVMP induced a significantly faster initial suppression of fever and key inflammatory cytokines, particularly MCP-1 and TNF-α. However, these clinical and anti-inflammatory benefits were strictly transient; patients in the IVMP group subsequently experienced recurrent fevers and a rebound in cytokine levels, ultimately matching the IVIG group by day 4. Furthermore, the overall prevalence of coronary artery lesions was similar between both treatment arms, and IVMP patients experienced a significantly higher rate of adverse events, specifically bradycardia and hyperglycemia. Ultimately, due to the cytokine rebound effect and the lack of superior long-term coronary protection, the use of IVMP without a subsequent oral steroid taper is not recommended for initial IVIG resistance.

	
	Additional IVIG 2 g/kg
	8
	
	
	
	
	
	
	
	
	
	

	Miura et al, 2005 [20]
	Standard Tx + corticosteroids
	11
	Japan
	RCT
	Tokyo Metropolitan Kiyose Children’s Hospital
	NA
	Established IVIG-resistant KD
	NA
	Persistent or recurrent fever (> 37.5 °C) 48 h after a single initial infusion of IVIG (2 g/kg)
	0.25
	KD patients demonstrating persistent or recurrent fever (> 37.5 °C) 48 h after receiving an initial single infusion of 2 g/kg IVIG
	This prematurely halted RCT evaluated the safety and efficacy of IVMP therapy vs. a second dose of IVIG in children with IVIG-resistant KD. The findings demonstrated that while IVMP provided a significantly faster antipyretic effect during the first 2 days, this benefit was strictly temporary, with fever recurrence rates equalizing between the arms by day 4. Coronary artery outcomes and lesion prevalence remained similar between the two treatment groups. Crucially, the study was halted early because the IVMP cohort experienced a significantly higher incidence of transient adverse events, particularly sinus bradycardia, hypothermia, and hyperglycemia. Because IVMP resulted in higher adverse effect rates and only temporary fever resolution without superior coronary protection, the authors strongly advise that patients refractory to initial IVIG should be treated with additional IVIG rather than pulse steroids.

	
	Standard Tx
	11
	
	
	
	
	
	
	
	
	
	

	Okada et al, 2003 [13]
	Standard Tx + corticosteroids
	14
	Japan
	RCT
	Gunma Kawasaki Disease Study Group (9 medical institutes)
	June 2001 – May 2002
	General acute KD
	No
	NA
	1
	Patients fulfilling standard diagnostic criteria for KD (at least five typical symptoms) who were enrolled within 9 days of illness onset (defining the first day of fever as day 1)
	This multicenter RCT evaluated the efficacy of adding corticosteroids to standard IV gamma globulin (IVGG) therapy for children in the acute phase of KD. The combination therapy demonstrated significantly faster clinical recovery, evidenced by a much shorter duration of fever (0.3 vs. 2.9 days) and a more rapid normalization of CRP levels compared to the standard IVGG-alone group. Furthermore, adjunctive corticosteroids successfully induced a rapid and significant reduction in circulating inflammatory cytokines (such as IL-2, IL-6, IL-8, and IL-10) within 24 h of administration—an anti-inflammatory effect that IVGG alone failed to achieve. The safety profile was favorable, with no adverse reactions attributed to the steroid treatment, and no patients in either cohort developed CAA. Ultimately, these findings indicate that the early addition of corticosteroids safely downregulates systemic cytokine cascades and accelerates clinical improvement in general KD populations.

	
	Standard Tx 
	18
	
	
	
	
	
	
	
	
	
	


IVIG: intravenous immunoglobulin; KD: Kawasaki disease; RCT: randomized controlled trial; Tx: treatment; CAA: coronary artery abnormalities; IVMP: intravenous methylprednisolone pulse; MPT: methylprednisolone pulse therapy; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; AHA: American Heart Association; IL: interleukin; TNF-α: tumor necrosis factor alpha; MCP-1: monocyte chemoattractant protein-1; NA: not available/not applicable; IV: intravenous.
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