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Abstract

Objectives: Kawasaki disease is an acute multi system vasculitis affects large and medium sized vessels of childhood, So, it can affect

the coronary arteries, in this article we will focus on the cardiology approach to Kawasaki disease.

We will go through Investigations: Echo cardiography, stress test and catheterization, then the treatment and follow up for Kawasaki

disease patients.

Conclusion: Kawasaki disease is a common childhood systemic vasculitis characterized by specific clinical features. Transthoracic

echocardiography is recommended in suspected cases of Kawasaki disease, however a normal study does not exclude the diagnosis.

Treatment with high dose intravenous immunoglobulin should be initiated based on the clinical presentation and should not be de-

layed by the timing of echocardiography.
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Introduction

Kawasaki disease is an acute self-system vasculitis affects large

and medium sized vessels of childhood.

Characterized by: Fever, Bilateral non exudative conjunctivitis
Erythema of the lips and oral mucosa, Changes in the extremi-
ties, Rash, Cervical lymphadenopathy

e  The leading cause for acquired heart disease in children

e  Coronary artery aneurysms or ectasia develop in 15% to
25% of untreated children and can lead to ischemic heart
disease or

Sudden death
. Age of onset: Peak age - 2 to 5 years, 80 - 85% < 5 years,
rare > 11 years.

Cardiac complications of Kawasaki disease

e About 1/3 of untreated KD patients develop coronary ar-
tery abnormalities.

e  Half of coronary artery lesions regress within five years,
and in most with mild aneurism (3-4 mm) regress within
two years.

But giant aneurysms (>8 mm) don’t resolve most of the time,

and some may develop stenosis.

Echocardiography in Kawasaki disease

Echocardiography is used for the diagnosis of coronary artery
lesions, it is sensitive and specific tool, and should be done in con-
firmed or suspected cases of Kawasaki disease at the time of diag-

nosis.

Treatment is recommended when there is a clinical presenta-
tion for Kawasaki disease, and should not be delayed until we do

the echocardiography.

But if full clinical criteria are not met and there are coronary
artery lesions on echocardiography, then the child has incomplete

features of Kawasaki disease and we have to treat.

The main aim of echocardiography in Kawasaki disease is to
identify coronary artery lesions, and the other inflammation pro-

cess in the heart like pericarditis and/or myocarditis.
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We can evaluate the coronary arteries from parasternal short
axis which allows to see the left coronary artery origin, left anteri-
or descending artery and left circumflex artery, as well as the right

coronary artery (Figure 1, 2).

Figure 1: Short axis view showed in the left: dilated right
coronary artery, in the right: dilated left coronary artery.

Figure 2: Short axis view showed in the left: right coronary

artery aneurysm, in the Right: left coronary artery aneurysm.

Timing of echocardiography
The recommendations are to perform echocardiography at di-
agnosis, then after 2 weeks and repeating at 6-8 weeks after the

onset of clinical features for uncomplicated cases.

The baseline study should be done at diagnosis for left ventricu-
lar function, coronary arterial lesions, valvar involvement, myocar-
dial and/or pericardial involvement.

If there is any cardiac involvement closer follow up is required.

When the coronary aneurysms > 5mm this will elevate risk of

developing stenotic coronaries so it will require close monitoring.

Transient cardiac involvement is likely to have resolved by 6 to

8 weeks, or if coronary artery dilation and/or aneurysms are pres-
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ent, the maximum diameter is usually reached by 6 to 8 weeks also,

because that we do follow up Echo at this time.

Coronary artery involvement

Coronary artery lesions are perivascular brightness, dilatation,
aneurysm formation, and lack of tapering of the distal coronary
vessel (Figure 1, 2).

Aneurysms forms: (Figure 3)

Fusiform (spindle-shaped),

Saccular (spherical),

Ectatic (uniformly dilated long segment) or

Segmented (multiple dilatations joined by normal or stenotic
areas)

*classification was first published in 1984. Aneurysms accord-
ing to internal diameter are considered to be
Small if <5mm,

Medium if between 5-8mm,

Giant if >8mm.
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Figure 3: Coronary artery abnormalities.

Myocarditis-pericarditis

e  Virtually all patients with Kawasaki disease develop myo-
carditis to varying degrees during the acute phase, and
over half of these patients develop acute transient left
ventricular dysfunction.

e  Pericardial involvement may be pericarditis with/with-
out pericardial effusion.

e Mild mitral, tricuspid or aortic regurgitation maybe
caused by myocardial inflammation.
Further imaging modalities

Coronary artery imaging difficulties increases with age, so other

imaging options may be used like resonance imaging and multi-
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detector computed tomography. Especially that echocardiography

has its limitations in diagnosis of stenosis and thrombosis.

Functional assessment
Cardiac stress testing may be used to identify reversible isch-
emia and regional wall motion abnormalities during increased de-

mand.

Coronary perfusion abnormalities can be further assessed with
exercise echocardiography, pharmacologic (dobutamine, dipyri-
damole or adenosine) stress echocardiography and exercise myo-

cardial perfusion scans.

Cardiac catheterization

Cardiac catheterization with selective coronary angiography is
considered the gold standard for delineation of coronary artery
anatomy, and if required interventional procedures such balloon
angioplasty, stent placement or percutaneous transluminal coro-

nary revascularization may be performed in the same setting.

Cardiac catheterization is usually recommended for patients
with complex coronary artery lesions however it can provide use-
ful detailed information and help with risk stratification but with
mild coronary artery lesion it is not recommended.

Coronary angiography in this instance is recommended 6-12
months after the onset of Kawasaki disease, or sooner as clinically
indicated [1-9].

Risk stratification (Table 2)
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Recommended guideline for the management of Kawasaki
disease in the UK

Treatment
e IVIG 2 g/kg as a single infusion over 12 hours

e  Aspirin 30-50 mg/kg/day in 4 divided doses for 2 weeks
(7.5 -12.5 mg/kg QDS)

e Echocardiography and ECG

e Aspirin 2-5 mg/kg/day when fever settled (disease de-
fervescence) continuing for a minimum of 6 weeks (Table
1).

Table 1: Treatment and follow up according to the coronary arter-
ies involvements.

Risk Level

Pharmacological
Therapy

Physical Activity

Follow-Up and
Diagnostic Testing

Invasive Testing

I (no coronary artery
changes at any stage of
illness)

None beyond 1st 6—8 weeks

No restrictions beyond 1st 6—
8 weeks

Cardiovascular risk
assessment, counseling at
S-y intervals

None recommended

II (transient coronary
artery ectasia disappears
within 1st 6—8 weeks)

None beyond 1st 6—8 weeks

No restrictions beyond 1st 6—
8 weeks

Cardiovascular risk
assessment, counseling at
3- o 5-y intervals

None recommended

III (1 small-medinm
coromary artery
aneurysm/major coronary
artery)

Low-dose aspirin (3=3
mg'kg aspirin'd), at least
until aneurysm regression

documented

For patients <11 y old, no
restriction bevond 1st 68
weeks; patients 11-20 y old,
physical activity guided by
biennial stress test,
evaluation of myocardial
perfusion scan; contact or
high-impact sports
discouraged for patients
taking antiplatelet agents

Annual cardiology follow-up
with echocardiogram +
ECG, combined with
cardiovascular risk
assessment, counseling;
biennial stress test'evaluation
of myocardial perfusion scan

Angiography, if noninvasive
test suggests ischemia

IV large or giant coronary
Artery aneurysm, or
multiple or complex
aneurysms in same

coronary artery., without
obstruction)

Long-term antiplatelet
therapy and Warfarin (target
INR 2.0-2.5) or low-
molecular-weight heparn
(target: antifactor Xa level
0.5-1.0 U/mL) should be
combined in giant aneurysms

Contact or high-impact
sports should be avoided
because of risk of bleeding;
other physical activity
recommendations guided by
stress test/evaluation of
myocardial perfusion scan
outcome

Biannual follow-up with
echeocardiogram + ECG;
annual stress test/evaluation
of myocardial perfusion scan

1st angiography at 6—12 mo
or sooner if clinically
indicated; repeated
angiography if noninvasive
test, clinical, or laboratory
findings suggest ischemia;
elective repeat angiography
uader some circumstances
(see text)

V (coronary artery
obstruction)

Long-term low-dose aspirin;
warfarin or low-molecular-
weight heparin if giant
aneurysm persists; consider
use of B-blockers to reduce
myocardial O, consumption

Contact or high-impact
sports should be avoided
because of risk of bleeding;
other physical activity
recommendations guided by
stress test'myocardial
perfusion scan outcome

Biannual follow-up with
echocardiogram and ECG;
annual stress test/evaluation
of myocardial perfusion scan

Angiography recommended
to address therapeutic
options

Table 2
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Conclusion

e Kawasaki disease is a common childhood systemic vascu-
litis characterized by specific clinical features and persis-
tent fever for at least 5 days.

e  We have to do echocardiography for suspected cases of
Kawasaki disease, and to put in mind that a normal study
does not exclude the diagnosis of Kawasaki.

e  When there is a clinical features of Kawasaki disease,
treatment with high dose intravenous immunoglobulin is
recommended and should not be postponded until we do
the echocardiography.

e  The main aim of echocardiography in Kawasaki disease is
to identify coronary artery lesions, function and the other
inflammation process in the heart like pericarditis and/
or myocarditis.

e The recommendations are to perform echocardiogra-
phy at diagnosis, then after 2 weeks and repeating at 6-8
weeks after the onset of clinical features for uncomplicat-
ed cases, with more frequent follow up if there is cardiac
involvement.
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