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INTRODUCTION

• Leading cause of acquired heart disease (developed world) 

• Unknown cause

• Seasonal variations and clustering

• Genetic component of the disease

• Coronary artery aneurysms in 19% 

(39% patients < 12 months)



1. Can Kawasaki disease be 
only diagnosed clinically ?



CLINICAL FEATURES

Classic (typical) KD  

 Minimum of 3-5 days of fever together with ≥ 4 of the 5 major clinical criteria including 

o Rash

o Non-purulent conjunctivitis

o Oral changes (red, cracked lips, strawberry tongue)

o Changes in the extremities (swelling and erythema of the hands and feet)

o Cervical lymphadenopathy

Incomplete (atypical) KD  

 Minimum of 3-5 days of fever together with < 4 of the above 5 major clinical criteria

• Major clinical criteria may not develop at the same time.

• BCG scar reactivation is often present.

• Echocardiographic diagnosis of coronary aneurysms confirms the diagnosis of KD.



Early treatment is 
critical, don’t delay 

treatment awaiting an 
echo! 



“the signature distinguished KD 

from febrile controls, with […] 

sensitivity of 85.9% […], and 
specificity of 89.1% […].”

LABORATORY TEST FOR KAWASAKI DISEASE



2. Should patients with Kawasaki 
disease be treated with Aspirin 
and immunoglobulins (IVIG) ?



ASPIRIN & IV IMMUNOGLOBULINS (IVIG)

Several publications have 
shown that high dose 
ASPIRIN does not affect 
aneurysm formation

Prevalence of coronary artery abnormalities in Kawasaki disease is 
highly dependent on gamma globulin dose but independent of salicylate 
dose. Terai M, et al. Pediatr. 1997;131(6):888. 

The prevention of coronary artery aneurysm in Kawasaki disease: a 
meta-analysis on the efficacy of aspirin and immunoglobulin treatment. 
Durongpisitkul K et al. Pediatrics. 1995;96(6):1057. 

Treatment of acute Kawasaki disease: aspirin's role in the febrile stage 
revisited.AUHsieh KS, Weng KP, Lin CC, Huang TC, Lee CL, Huang SM 
SOPediatrics. 2004;114(6):e689. 2004 Nov 15.

Aspirin
30-50mg/kg/day

prevalence of coronary 
abnormalities (30 days)

Aspirin alone 17.5%

IVIG  <1 g/kg and aspirin 13.5%

IVIG  1 to 1.6 g/kg and aspirin 9.8%

IVIG  2 g/kg and aspirin 3.5%

Prevalence of coronary artery abnormalities in Kawasaki disease is highly dependent on 
gamma globulin dose but independent of salicylate dose.Terai M et al. SOJ Pediatr. 1997

IVIG effect is dose dependant
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STEROIDS

• IVIG resistance (fever >48hr, age 

<12 months, aneurysms, shock)

• lower rate of CA abnormalities with 

steroids plus IVIG compared with 

IVIG alone

• effect more pronounced if given as 

part of initial rather than rescue 

therapy
Coronary Artery Complication in Kawasaki Disease and the Importance of Early Intervention : A Systematic 
Review and Meta-analysis. Chen S et al. JAMA Pediatr. 2016;170(12):1156. 

KD-CAAP trial: Multi-centre, randomised, open-label, 

blinded endpoint assessed, trial of corticosteroids plus 
intravenous immunoglobulin (IVIG) and aspirin, versus IVIG and 
aspirin for prevention of coronary artery aneurysms in 
Kawasaki disease.



3. What are the limitations 
of echocardiography ?



LMCA

LAD aneurysm
RCA

AO 



Tricuspid
valve

RV

RCA





RV
LV





PERIVASCULAR ECHOBRIGHTNESS



AO AO

LA



AO AO LAA

LA

LCA



AO AO

LCA



Ao



CTA vs ECHO
Yu et al. (24 patients) – echo failed to detect 8 small aneurysms located in mid and distal 
segments. CTCA also detected a stenosis of LAD.

Xing et al. (48 patients) - 4 aneurysms were missed in the LCA (n = 3) and LAD (n = 1) on echo. In 
addition, stenosis and calcification were missed in the LCA (n = 3).

Peng et al. (12 patients)  - echo missed 8 of the 30 aneurysms detected by CTCA. These lesions 
were location in the LAD (n = 2), LCX (n = 1), and RCA (n = 5). In addition, echocardiography 
missed calcification and stenotic lesions.

Duan et al. (19 patients) echo failed to detect 7 aneurysms. Good correlation between 
echocardiography and CTCA for the size of the detected aneurysms.



4. What determines 
the prognosis in 
Kawasaki disease?



Survival rate

Bilateral

Bilateral Total

Survival rate Unilateral CAA Bilateral CAA Total

10-year 100% (n=83) 97% (n=120) 97% (n=203)

20-year 96% (n=54) 93% (n=74) 95% (n=128)

30-year 96% (n=17) 87% (n=26) 90% (n=43)

Cardiac event (CE) 
free rate
CE free rate Unilateral CAA Bilateral CAA Total

10-year 83% (n=68) 51% (n=68) 64% (n=136)

20-year 73% (n=42) 31% (n=28) 48% (n=70)

30-year 59% (n=13) 21% (n=11) 36% (n=24)

Etsuko Tsuda et al. A survey of the 3-decade outcome for patients with giant aneurysms caused by Kawasaki disease Am Heart J. 2014 Feb;167(2):249-58



Association of Severity of Coronary Artery Aneurysms in Patients With Kawasaki Disease and 
Risk of Later Coronary Events Masaru Miura, et al. JAMA Pediatr. 2018;172(5)
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THROMBOTIC 
COMPLICATIONS
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ACUTE CORONARY THROMBOSIS



“initial ECG and troponin 
may be unremarkable”

“An unusual feature of children with persistent significant coronary 

involvement as a consequence of KD is that they can develop 

significant coronary collaterals over time, such that even complete 

thrombotic occlusion of a coronary artery may not result in 

myocardial ischaemia. Coronary thrombosis per se is therefore 

not necessarily a call to action if there is no myocardial territory at 

risk but always requires rapid review of antithrombotic strategy 

and of the overall management plan. The presence of myocardial 

ischaemia is the most important factor that should prompt 

consideration of coronary intervention.”

“In all patients with a previous history of KD CAA, an initial ECG 

and troponin may be unremarkable”
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EMERGENCY PATHWAY

Person Specific Protocol

Kawasaki Disease Pathway Children < 16 years 



STENOTIC 
LESIONS



Luminal Myofibroblastic Proliferation

- † after 7 months
- 17 week: LMCA 3.1mm, LAD 2.3mm, RCA 2.1mm



(n = 41) Specimens from 32 autopsies, 8 
cardiac transplants, and an excised 
coronary aneurysm

Orenstein JM,et al. (2012) Three Linked 
Vasculopathic Processes Characterize 
Kawasaki Disease: A Light and Transmission 
Electron Microscopic Study



Rotational ablation and Stent 

LAD after rotational ablation and stenting





STRESS ECHOCARDIOGRAPHY
• exercise, dobutamine, and dipyridamole stress

sensitivity 85%, 80%, and 78% 

specificity of 77%, 86%, and 91%

• N = 47 Tx. 

sensitivity 88.9% (95% CI 51.8%, 99.7%)

specificity 91.9% (95% CI, 71.8%, 98.3%)

Stress echocardiography for the diagnosis and risk stratification of patients with suspected 
or known coronary artery disease: a critical appraisal. R Senior, et al. Heart. 2005 Apr

Utility of exercise stress echocardiography in pediatric cardiac transplant recipients: a single-
center experience. Chen MH1,et al. J Heart Lung Transplant. 2012 May;31(5):517-23.



• N=761

sensitivity 89.1% (95% CI, 84-93%) 

specificity 84.9% (95% CI, 76.6-91.1%)

• N=58, median age 14.1 y (IQR 10.9–16.2)

sensitivity 100% (95% CI: 71.6–100%),   

specificity 98% (95% CI: 86.7–99.9%)

Utility of adenosine stress perfusion CMR to assess paediatric coronary artery disease, Hopewell 
N. Ntsinjana, Oliver Tann, et al. Eur Heart J Cardiovasc Imaging. 2017 Aug; 18(8): 898–905.

Diagnostic performance of cardiac stress perfusion MRI in the detection of coronary artery 
disease using fractional flow reserve as the reference standard: a meta-analysis. Desai RR1, Jha S. 
AJR Am J Roentgenol. 2013 Aug;201(2):W245-52

STRESS MRI



5. How should we anticoagulated 
patients with Kawasaki disease?



Aneurysm Z score                   

Dilatation +2.0 to +2.5

Small +2.5 to +5.0

Medium +5.0 to +10.0

Giant > +10.0 or > 8mm

McCrindle at al. Diagnosis, Treatment, and Long-Term Management of Kawasaki 

Disease, A Scientific Statement for Health Professionals From the American Heart
Association



IN PATIENTS WITH GIANT ANEURYSMS:

• (meta-analysis 6 studies) WARFARIN + ASPIRIN lower rates of MI 
(odds ratio 0.27; 95% CI 0.11-0.63) and death (OR 0.18; 95% CI 0.02-
0.29) compared with ASPIRIN ALONE

Cardiology. 2014;129(1) Su D1 et al. Safety and efficacy of warfarin plus aspirin combination therapy for giant coronary 
artery aneurysm secondary to Kawasaki disease: a meta-analysis)

• no difference in thrombotic CA occlusions between LMWH and 
WARFARIN

Long-term anticoagulation in Kawasaki disease: Initial use of low molecular weight heparin is a viable option for 
patients with severe coronary artery abnormalities.AUManlhiot C, Brandão LR, Somji Z, Chesney AL, MacDonald C, at al. 
Pediatr Cardiol. 2010;31(6):834. 





Direct Oral Anticoagulants

Use of direct oral anticoagulant in ischaemic heart disease: the COMPASS study Luca A.European Heart Journal Supplements (2019) 21 (Supplement B), B84–B87 



Direct Oral Anticoagulants

Use of direct oral anticoagulant in ischaemic heart disease: the COMPASS study Luca A.European Heart Journal Supplements (2019) 21 (Supplement B), B84–B87 



“In children with acute venous 
thromboembolism, treatment with 
rivaroxaban resulted in a similarly low 
recurrence risk and reduced thrombotic 
burden without increased bleeding, as 
compared with standard anticoagulants.”



6. Is there any long term 
risk in patients with normal 
coronary arteries ?



• KD mouse model - link between 

coronary arteritis and accelerated 

atherosclerosis

• ↘ myocardial flow reserve in 

patient with “normal” CA

• Persistance of markers of 

endothelial injury (even in 

patients without CAA)

Chen S, et al. Marked acceleration of atherosclerosis after Lactobacillus casei-induced coronary arteritis in a 
mouse model of Kawasaki disease. Arterioscler Thromb Vasc Biol 2012;32:e60-71. 

Muzik O, et al. Quantification of myocardial blood flow and flow reserve in children with a history of 

Kawasaki disease and normal coronary arteries using positron emission tomography. J Am Coll Cardiol

1996;28:757-62.

Cardiovascular status after Kawasaki disease in the UK V Shah, G. Christof, et al. Heart BMJ 2015

• Thickened intima-media complex 
in persistent / regressed CAA and 
in angiographically normal CA 

Suzuki A, et al. Functional behavior and morphology of the coronary artery 

wall in patients with Kawasaki disease assessed by intravascular 

ultrasound. J Am Coll Cardiol 1996;27:291-6. 



STATINS

• Pravastatin improves endothelial function and reduces low-grade chronic 
inflammation in patients with coronary aneurysms

• Statins Study in Kawasaki Disease Children With Coronary Artery 
Abnormalities 

(12/2022, 25 centres, Shanghai, China)

-> effects on CAs and cardiac events

Duan C et al. World J Pediatr. 2014 Aug;10(3):232-7. Effect of pravastatin on endothelial dysfunction in 
children with medium to giant coronary aneurysms due to Kawasaki disease.



CONCLUSION

•Don’t delay treatment awaiting an echo

•Always aim for zero CRP and zero fever

•Use of steroids

•Luminal myofibroblastic proliferation



THANK YOU FOR 
YOUR ATTENTION


