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Successful management of a child with Kawasaki disease
complicated by acute myocardial infarction
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Kawasakiho nemoc je multisystémova akutni vaskulitida. V podstaté se jedna o postizeni vech tepen stiedni
velikosti, zvlasté véncitych; coz vysvétluje zadvaznost tohoto onemocnéni. | kdyz ¢asnd intravendézni aplikace
imunoglobulinu snizuje u Kawasakiho nemoci riziko kardiovaskularnich komplikaci, u pacientl nereaguji-
cich na lécbu muaze v dusledku trombozy v souvislosti s aneurysmaty v koronérnich tepnach dojit k rozvoji
infarktu myokardu. Tato kazuistika popisuje Uspésné feseni infarktu myokardu v dlsledku trombozy koro-
narni tepny u ctyfletého ditéte, kdy byla intravendzné podana tenekteplaza a nasledné provedena perku-
tanni koronarni intervence.

© 2019, CKS

ABSTRACT

Kawasaki disease presents as multisystemic acute vasculitis. This panvascularity essentially affects the arteries
of medium caliber, with an elective tropism for the coronary arteries, whose attack makes all the gravity of
the disease. Although early treatment with intravenous immunoglobulin reduces the risk of cardiovascular
complications in Kawasaki disease, in refractory cases myocardial infarction can result from thrombosis of
coronary artery aneurysms. This report describes successful management of myocardial infarction from co-
ronary thrombosis in a 4-year-old infant with Kawasaki disease using intravenous Tenecteplase followed by

Tenecteplase

Introduction

Kawasaki disease (KD) is an acute, systemic vasculitis of
childhood. The early mortality of this disease results from
coronary complications, mainly aneurysmal thrombosis
with myocardial infarction.! Although there have been re-
ports of ischemic heart disease as late cardiologic sequelae
of KD in young adults, acute myocardial infarction caused
by coronary complications is rare. The realization of echo-
cardiography is a fundamental step in the diagnostic app-
roach of KD.

Case report

A 4-year-old male child presented to pediatric emergency
with fever and rash. He initially underwent a septic wor-
kup, however Kawasaki disease was suspected and the
boy was referred for echocardiography which showed
a large aneurysm at the origin of the left anterior descen-

percutaneous coronary intervention.

ding (LAD) coronary artery measuring 6 mm in diameter
and a slight dilatation of the circumflex coronary artery
(Circ). The right coronary artery was not dilated. Thus, KD
was confirmed and the boy was treated with infusion of
intravenous immunoglobulin (IVIG) and high-dose aspirin
(80 mg/kg/day). His fever persisted, and he received ano-
ther dose of IVIG. Despite therapy with IVIG, there was
enlargement of his coronary aneurysms reaching 8 mm
and the RCA became dilated measuring 7 mm. Thus he
received one pulse of intravenous methylprednisolone.
He became apyretic and the inflammatory blood markers
decreased significantly. The patient was discharged home
on subcutaneous low molecular-weight heparin and aspi-
rin (6 weeks after the beginning of his symptoms).

Two weeks later, he was admitted with chest pain. An-
amnesis revealed that anticoagulation therapy had been
inadequate during the previous week. The patient un-
derwent an electrocardiogram which was consistent with
anterior myocardial ischemia (Fig. 1). The echocardiogram
showed apical and septal hypokinesia with poor left ven-
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Fig. 1 - Electrocardiogram showing the ST segment elevation in the anterior leads with atrioventricular block

Fig. 2 - Echocardiogram from the parasternal short-axis view showed important right coronary artery dilation (A), left anterior descending

artery (LAD) aneurysm, and dilated circumflex coronary artery (B)

tricle function and moderate mitral regurgitation (ejec-
tion fraction = 35%); dry pericardium (Fig. 2). An aneu-
rysm was present at the origin of the LAD with thrombus
occluding the lumen. The RCA and Circ branches were sig-
nificantly dilated. The patient received 37.5 mg of clopi-
dogrel and he was maintained with a heparin infusion of
15 U/kg/h. Immediate evolution was marked by the oc-
currence of complete atrioventricular block. No signs of
shock were present. Dobutamine was infused and a 0.7
unit dose of Tenecteplase (metalyse) was infused intra-
venously then the patient was transferred directly to the
cardiac catheterization laboratory for urgent evaluation
and treatment.

A left heart catheterization was performed via the
right femoral artery. The aortic pressure was 85/55
mmHg. Non-selective angiography of the LCA was per-
formed which showed a complete occlusion of this coro-
nary artery (Fig. 3). Intra left coronary artery infusion of
heparin (50 mg ) was administered followed by balloon
angioplasty. This procedure was well tolerated and re-
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canalization with complete reperfusion of the occluded
artery was immediately achieved. Angiography into the
RCA was performed then.

The RCA was severely affected. Aneurysms were pres-
ent throughout the RCA and distal branches (Fig. 4). The
heart block resolved 2 days later, the boy improved clini-
cally and was discharged 15 days later receiving clopi-
dogrel, aspirin and acenocoumarol (minisintrom). The
echocardiogram showed improvement of left ventricular
contraction reaching 53% after a few weeks. A cerebral
and thoracoabdomino-pelvic CT angiography were per-
formed without abnormalities, as well as a Doppler ultra-
sound of the lower limb was normal.

Discussion

Kawasaki disease is a systemic vasculitis of the middle ca-
liber arteries, most commonly reaching the child before
5 years of age. Described in 1967 by T. Kawasaki,? it is 10



526 Successful management of a child with Kawasaki disease complicated by AMI

Fig. 3 - Coronary angiogram demonstrated occluded left anterior descending artery (A) that
has been repermeabilised after balloon angioplasty (B).

times more common in Japan (112/100 000 children under
5 years/year) than in Western countries, and in the latter,
more common in the subjects of Asian origin.>® The etio-
logy and trigger mechanism of the disease are unknown.

In the absence of a specific biological marker, the diag-
nosis is based on clinical criteria defined by a committee of
experts,® which sometimes appear over time, and may be
accompanied by damage to other organs, less frequent,
but testifying to the systemic nature of the disease.

Classical criteria associated with five-day fever and
constant brutal appearance irritability®:

¢ Non-purulent bilateral bulbar conjunctivitis

e Mucous involvement: pharynagitis, cheilitis, raspberry

tongue, stomatitis

e Polymorphous exanthemum

¢ Achievement of the extremities: erythema of the

palms of the hands and/or soles of the feet, palmo-
plantar edema, secondary palmar-plantar desquama-
tion in “finger of glove”.

e Unilateral cervical lymph nodes, more than 1.5 cm in

diameter, firm.
The spontaneous evolution of the disease is usually to-
wards the disappearance of fever on the 11th day. Coro-
nary aneurysms occur from the 2nd week to the 4th week
of evolution, in 20-25% of untreated cases. But it must be
emphasized that there are factors that favor the develop-
ment of aneurysms which are’:
e Age less than 1 year old and over 8 years old
e Male sex
¢ Fever and prolonged eruption
e Persistence of fever after immunoglobulins requiring
a second dose

¢ Intensity and persistence of inflammatory syndrome,
thrombocytosis, anemia, leukocytosis and elevation
of CRP

e Presistance of a low albuminemia

The risk of cardiac complications justifies the repeti-
tion of systematic echocardiograms: in the first week,
at 15 days, 6 to 8 weeks, in search of myocardial, peri-

cardial, valvular and especially coronary involvement.®
Echocardiography must rigorously analyze each coronary
segment (measurement of internal diameter, search for
parietal hyperechogenicity), by multiplying the sectional
planes and by using high frequency probes.® It allows the
detection of 100% of children with coronary involve-
ment, but remains random in the analysis of the distal,
the search for thrombosis or stenosis.” The left coronary
artery is affected in 12% of cases, the right coronary
artery in 3% and the two arteries in 8%." We speak of
“small” aneurysms whose internal diameter is less than 5
mm, “average”, between 5 and 8 mm and “giant”, great-
er than 8 mm."

50% of coronary aneurysms regress over time (on av-
erage in 2 years). But the normalization of the internal
diameter of the artery can be due to a parietal thicken-
ing," well visualized by intracoronal ultrasound,' and
now the CT scan.™ It then persists endothelial dysfunction
decreasing the coronary reserve and can make the bed
of atherosclerosis. The predictive factors for regression of
aneurysms are’:

e Small size

e Age < one year old

¢ Morphiform morphology rather than saccular

e Localization distal

Similarly, if dilation persists, abnormal blood flow may
lead to stenosis at the entrance and exit of the aneurysm.

Kato and Tsuda showed, by repeating coronary an-
giography in patients with coronary aneurysm, that the
late onset of stenosis or coronary occlusion was a func-
tion of the degree of initial dilatation, and appeared only
for coronary diameters exceeding 4 mm.">"” This is the
case of our patient. This potentially stenotic evolution
leads to propose to patients with a history of Kawasaki
disease with coronary involvement regular cardiac moni-
toring according to their level of risk, determined by the
initial coronary dilation.®

This case illustrates a very rare occurrence of an acute
myocardial infarction in a pediatric patient. Manage-
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Fig. 4 - Angiography showing total dilation with
multiple aneurysms of the right coronary artery

ment of this condition which is commonly encountered in
adults but seldom seen in children was challenging. Ap-
plication of similar principles for a myocardial infarction
was empiric. The boy illustrated in this report presented
with symptoms rapidly recognized to be very probably
due to Kawasaki disease and echocardiography was the
imaging modality for confirming the diagnosis by show-
ing coronary aneurysms. After diagnosis, the child did not
respond to treatment with two courses of IVIG and he ex-
perienced severe coronary involvement. IVIG has a potent
anti-inflammatory effect in KD although the mechanisms
of action are still unknown .The recommended dose is
a single infusion of 2 g/kg over a period of 8-12 hours.
Among refractory KD patients who receive a second high-
dose of IVIG, 20 to 50% of patients develop coronary ar-
tery complications.' Large sized coronary aneurysms (> 6
mm in diameter) account for approximately 0.5-1.0% of
the total cases of KD." In these patients, strict control of
anti-thrombotic status using combinations of anti-coagu-
lant and antiplatelet medications for at least 3 years after
KD onset is essential.

However, in KD patients with giant coronary aneu-
rysms, thrombus formation is occasionally seen despite
the use of antithrombotic agents.?® Myocardial infarction
is very rare in children. There are no controlled trials or
specific recommendations to guide early treatment in
this age group and the use of thrombolytics in children
is commonly met with anxiety and an appropriate con-
cern for bleeding complications, limiting the number of
children who may benefit from early therapy. However,
there has been little clinical experience with the use of
thrombolytic therapy in children with KD.

This experience involved the intravenous administra-
tion of streptokinase and urokinase and tissue plasmino-
gen activator (TPA), as well as the monoclonal platelet
glycoprotein (GP)llb/llla receptor inhibitor, abciximab.
Also, improved outcome was reported when thrombo-
lytic agents were administered directly into the coronary

arteries. Tsubata et al.?" infused TPA at a dose of 50,000 U/
kg into the RCA and LCA and of a 7-month-old boy with
massive thrombi and decreased LV function. The thrombi
decreased in size, and the LV function returned to nor-
mal with no complications. Sohn and Kwon? infused 1
mg/kg of TPA into the coronary artery of a 7-year-old
boy with resolution of the ischemia. To the best of our
knowledge this is the first use of tenecteplase for KD in
children. There were no bleeding complications from this
medication and it would have been more efficient to ad-
ministrate thrombolytic therapy into the coronary artery
instead of heparin. However, intravenous thrombolysis
also facilitated the percutaneous intervention and it is
likely that this patient would not have survived without
this immediate rapid therapy.

Percutaneous coronary interventions can be considered
although there may be difficulties in successfully passing
a guidewire through an occluded aneurysm. Balloon an-
gioplasty may not yield a durable result, and it does not
seem easy that a stent could be deployed within an acutely
occluded aneurysm. The experience in literature is very
scarce. Consequently, either intracoronary thrombolysis or
intravenous coronary thrombolysis must be the therapeu-
tic strategy for AMI in children. Severe complications are
uncommon and do not require special facilities.??

Conclusion

This case illustrates the importance of synergistic tea-
mwork among pediatric intensive care, and both pediatric
congenital and adult interventional cardiology when en-
countering coronary artery disease in pediatric patients.
Physicians should carefully monitor KD patients who do
not respond to initial IVIG therapy and show progressive
coronary artery dilatation. Coronary thrombosis must be
treated aggressively with thrombolytic and platelet inhi-
bitor to rescue the myocardium by reestablishing corona-
ry perfusion.
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