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Mid-term outcome of patients with Kawasaki disease, single-centre experience
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Marc GEWILLlG*, MD, PhD; Werner BUDTS, MD, PhD
Division of Cardiology and Paediatric Cardiology*, University Hospitals Leuven, Belgium.
Background - More and more children. who suffered from Kawasaki disease in childhood. reach
coday adulthood. The future perspectives of these patients are not yet well defined, therefore. we
wanted to determine mid-term outcome of our Kawasaki patients.
Methodology - All patients with the diagnosis of Kawasaki disease were selected from the data
base of paediatric and congenital cardiology of our hospital. The records were reviewed for disease
characteristics and follow-up data. Descriptive statistics were performed.
Results - Thirty-five patients were included (18 boys. median age at diagnosis 1.9years. range
from 0.4 to 12.2 years). In 94% of the cases, the leh coronary artery was affected, whereas in 58%
the right coronary artery was involved in the disease process. In three patients the leh ventricular
ejection fraction worsened below 50%. One patient underwent a balloon dilatation and stenting of
a coronary artery, and in another patient inotropic support was needed. Aspirin was given in all.
sandoglobulin in thirty patients; in 10% of the cases corticosteroids were ad ministered. The active
disease process terminated aher a median of 0.5 months, ranging from 0.1 to 2.0 months.The patient
cohort was followed for a median of 4 years (range from 0.1 co 17.7 years). During this follow-up
time, no reoccurrences, no significant arrhythmias, and no deaths occurred. In all patients, the leh
ventricular ejection fraction remained normal or normalized. However. at the latest follow-up. 43%
was still treated with a low dose of aspirin.
Conclusions - The mid-term outcome of patients who suffered from Kawasaki disease during child
hood is excellent. However. almost half of them were treated with oral aspirin during follow-up.
Keywords: Kawasaki disease - vasculitis - coronary artery - coronari(Js - outcome.

Introduction
Kawasaki disease (KD), also known as mucocuta
neous lymph node syndrome, is an nCllte. self-limiting
vasculitis th.at occurs in children of a11 ages, but pre
dominantly when younger than 5 years. The syndrome
was described for the first time by Tomisaku Kawasaki
in 1967 1.
Although fever, rash, conjunctivitis, adenopathy,
and geographic clustering suggest an infectious cause,
no aetiologic agent has been identified yet 2 . KD is
markedly more prevalent in East Asia. and the inci
dence is reported to be highest in Japan and in chil
dren of Japanese ancestry (174 per 100,000 children
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< 5 years)3,4. The annual incidence of KD is lower in
children in Western countries, ranging from 17 to 18
per 100,000 (USA) to 8.4 per 100.000 (England)5.6
Today, KD has become the most prevalent acquired
heart disease in children in developed countries.
ICle.CHltSC no specific diagnostic lest is available, the
diagnosis of KD is mainly based on clinical findings
related to all epidemiological case definition (table 1)1.
Involvement of a CorOll<lry artery is the most s<;>wre
complication of KD. and occurs in 15-25% of all
untreated children. This may lead 10 myocardial hypo
perfusion. ischaemic heart disease, myocardial infarc
tion, or even sudden dealh 4 . Cardiovascular sequels
also Lend to emerge later in life 7 Today, KD is diag
nosed earlier, treated better. and a high number of
patients reach adulthood 8.
Because the future perspectives of these patients
are not yet well defined, we decided to determine mid
term outcome by reviewing Ihe medical records of our
KD patients.
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Table 1. - Diagnoslic criteria for Kawasaki disease

a Kaplan-Meier analysis. Analysis was done by SPSS
(version 16.0) for Windows.

l. The presenee of fever for at least 5 days
2. Four of the live criteria below:

Results
- PolymorphoLis rash
- Bilateral eonjunctival injection
- Changes o[ the mucoLis membranes of the upper respiratory
tract: injected pharynx: injected. fissured lips; strawberry
tongue
- Cnanges of the extremities: peripheral oedema. peripheral
erythaema, periungual desquamation
- Cervical adenopathy

Methodology

PArlF~ rs' CHARACTERISTICS

Thirty-five patients were included in the analysis,
18 boys and 17 girls. The median age at diagnosis of
KD was 1.9 years, ranging from 0.4 to 12.2 years. At
the latest follow-up the mean age of the patients was
10.7 ± 5.4 years (range 2.0 - 28.2 years).

DISEASE CHARACTERISTICS, TREATME. 'T, AND SHORT
TERM 0

TCOME

PATIENTS' SELECTION

All patients, diagnosed with KD and in systematic
follow-up at the department of paediatric or congen
ital cardiology, were selected from the corresponding
hospital database to be included in the study. Our data
base contains the files of more than 30,000 patients
with a congenital heart defect or patients who suffered
from acquired heart disease in childhood. There were
no exclusion criteria and the institutional ethics com
mittee approved the study protocol.

REVIEW PROCESS

The medical records of the selected patients were
reviewed. Patients' demographics and disease charac
teristics were collected: gender, age at diagnosis. clini
cal signs at diagnosis, laboratory findings at diagno
sis. affected coronary artery, echocardiographic data
(left ventricular function (normal was defined as ejec
tion fraction more than or equal to 50'10), pericardial
effusion, development of valvular disease or pul
monary hypertension). immediate complications. and
treatment regimen. The acute disease process was con
sidered to be terminated when the inflammatory para
meters normalized. Finally, mid-term follow-up data
were obtained on reoccurrence of KD. arrhythmia,
death. left ventricular function. and continued treat
ment regimen.

STATISTICAL ANAL'YSrS

Continuous variables are reported as mean ± stan
dard deviation (SD). Median and range (minimum and
maximum) are used when the data set is not normally
distributed. Proportions are reported by percentages.
Descriptive statistics are applied where applicable.
The cumulative freedom from disease was calculated by

The diagnostic criteria of our patient group and
the corresponding laboratory lindings are summarized
in table 2.
In 94(1;), and 5R'Yol of the cases, the left· od right
coronary artery, respectively, was affected. In 54/(, both
coronary arteries were involved in the disease process.
The diagnosis of coronaritis was made by echocardio
graphic evaluation (coronary artery aneurysm). Tn
three patients, the left \cntricular ejection fraction
worsened below 50~i;,. Pericardial effusion occurred in
six patients, but was haemodynamicaUy not important.
No patients developed significant valvular disease, but
in 9 patients there was, temporarily, mild mitral valve
regurgitation. No pulmonary hypertension occurred in
the acute phase.

Table 2. - SYl77plOms. laboraloryJindillgs,
and lrealment regimens of the palients' cohort
PrevalL~l1cl~

Clinical diagllustlc critel1a
Fever
Polymorphous rash
Bilateral conjunctival injection
Changes of thc lllUl:OUS nwmbt,lIl(:s of
the upper respiralory traci
Chang.'s of the extremities as describf:d
Cer\'ical adenopathy

IOO'V.

6%
6'.1%

III

lable I

Laboratory,findlngs
Sedimentation (mm/h)
C-reactive protcin (mg/l)
Platdd.-< (1 O~tl)

Mean

± SD

88± 37
104

785

63

± 2'.1)

Treatment
Aspirin
Aspirin and sandoglobulin
Corticosteroids (after failure o[ aspirin and
sandoglobulin treatmellt)

100%
R3!~I.J

IU'Y"

Outcome Kawasaki disease

All patients were treated with aspirin and thirty of
them received sandoglobulin. In 10% of the patients,
corticosteroids were added when the inflammation
process persisted under aspirin and sandoglobulin ther
apy (table 2). In one patient, balloon dilatation was
indicated because of progressive coronary artery steno
sis and regional left ventricular hypokinesis. One
patient needed inotropic support because of global
heart failure.
The median duration of the active disease process
was 0.5 months, ranging from 0.1 to 2.0 months. Cumu
lative freedom from disease is plotted in figure 1.

100

II

~
w

~

80

.~

-0

E

2
E
o

60

W
~

40

'+

-0
'+

w

>

l:'
~
::J

20

E
::J

U

00.0

0.50

1.00

1.50

2.00

2.50

Follow-up (months)

Fig. I. - Cumulative freedom from disease.

MID-TERM FOLLOW-UP

The patients were followed up for a median of
4 years (range from 0.1 to 17.7 years). There was no
disease recurrence, no significant arrhythmias occurred,
and there were no deaths. In all patients the left ven
tricular function remained normal, or nonnalized. In
one patient, 10 years after the acute event, a coronary
stent implantation was needed, because of myocardial
ischaemia. Forty-three percent of our patien ts was still
treated with a low dose of aspirin, but in none of the
patients symptoms related to cardiac malfunctioning
were present.

Discussion
Kawasaki disease is now known for over 40 years.
As a result, there are more and more adult patients
who suffered in childhood from KD. Still, late out
come is not well defined yet. In this study we evaluated
retrospectively the mid-term outcome of patients with
a history of KD.
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KD is a self-limiting vasculitis and the most severe
complication of the disease process is coronaritis. In
our population, almost all patients had echocardio
graphic signs of coronaritis. In 94'10 and 58% of the
cases, the left and right coronary artery, respectively,
was affected. In 54% both coronary arteries were
involved. This high prevalence might be related to a
referral bias. Coronaritis usually leads to dilated coro
nary arteries and aneurysms, that determine the
echocardiographic diagnosis. The common sites of
coronary aneurysms include, in order of highest to
lowest risk, the proximal left anterior descend ens and
proximal right coronary artery, followed by the left
main coronary artery, then the left circuml1ex artery,
and finally the distal right coronary artery and the
junction between the right coronary artery and the
posterior descending coronary artery'!. Although most
of the coronary aneurysms will regress, the arterial
vessel structure and function remain abnormal 9. Some
parts of the affected vessels remain unchanged, but
might also become stenotic (with or without re-canal
ization). In some very rare occasions, rupture of an
aneurysm has occurred JO -12 .
Not only the coronary arteries might be involved in
the disease process. Pericardial effusion was found in
6 (17%) of our patients, and mitral valve regurgitation
occurred in 9 patients; the noticed valve dysfunctions
regressed completely. Valvular insufficiencies are mostly
diagnosed in the acute disease process, and involve the
mitral and in a lesser extent the aortic valve. The inci
dence of valvular KD disease reported in literature
(1-5%) is lower than the incidence we found in our
group. Valve dysfunction is caused by valvulitis/pan
carditis and tends to resolve spontaneously. Persistent
valve regurgi tation is though t to be the result of
myocardial ischaemic damage 4 ,13,14 and late-onset
valve regurgitation has been related to progressive
valve thickening and formation of fibrotic leaflets 13 ,ls.
Fukunaga et a1. reported 2 cases in which aortic valve
replacement was needed J6 .
The treatment of KD in the acute phase focuses on
controlling inflammation and preventing thrombosis
in the affected coronary arteries. The long-term treat
ment is to avoid myocardial ischaemia or infarction
due to persistent coronary artery lesions I4 ,l7,18. Aspirin
is used for its anti-inl1ammatory and antiplatelet activ
ity, but seems to have no effect on the development of
coronary abnormalities l9 . In the acute phase it is
administered in a high dose (80-100 mglkg daily), the
dose is lowered afterwards, and, jf no coronary arter
ies are damaged, stopped after normalization of
inl1ammation markers l . The efficacy of gamma glob
ulin infusion to reduce coronary artery abnormalities
was proven during the late 1980 s, and, therefore,
accepted as the mainstay therapy for KD, the latter in
com bin ation with aspirin. A single dose of 2 g1kg
gamma globulin infused over 10-12 hours is now the
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standard therapy in the USA, UK, Europe, Auslralia
and several parts of Asia 1,10. All of our patients were
treated with aspirin and intravenous gamma globulin,
except one. Four of them (10%) were additionally
treated with corticosteroids. The use of corticosteroids
has been limited in children with KD 21. Studies per
formed in the past showed no potential benefit, so the
usefulnc~s of steroids in the initial treatment of KD is
not yet clcar 4.14 ,22.
However, when the coronary artery lesions lead to
myocardial ischaemia, intervention is needed. Differ
ent interventions have been performed on patients with
com plica ted KD, incJ uding catheter interven tions,
coronary artery bypass grafting (CASG), and even
heart transplantation 23 . In 1976, Kitamura was the
tirst to perform CASG in a patient with a coronary
artery lesion due to KD 24 . He recently showed an
excellent long-term survival after CASG (95% after
25 years), which was performed in patients as young as
I year of age. But, on the other hand, in some series,
the coronary artcry-related event-free rate seems to
decline progres ivcly (60% after 25 years), which man
dated continued follow- up 25 In our series, the proxi
mal right coronary artery was stented in one patient
10 years after the acute phase of KD. Stent implanta
tion is preferable to balloon dilatation, especially in
adults, because it may prevent new aneurysm forma
tion and re-stenosis. In patients with severe calcified
coronary artery stenosis, percutaneous transluminal
coronary rotational ablation may be the only effective
treatment. One study with 23 patients showed a good
short-term outcome, but long-term outcome of
catheter intervention in KD is still unclear20.16-28 In
2001. the research committee of the Japanese Ministry
of Health. Labour, and Welfare, published guidelines
for KD catheter intervenlions 27 .
Finally, we found that at the latest follow-up almost
half of our patients were still treated with a low dose
of aspirin, because there were still echocardiographical
signs of coronary lesions. However, long-term prospec
tive data with aspirin are lacking.
This study has some limitations. First, there might
be a selection/referral bias; KD children suspected with
involvement of the heart were probably preferentially
referred to the paediatric cardiologist. Second, it is a
single-centre study, therefore extrapolation of our data
needs careful interpretation. Third, this is a retrospec
tive study. hence data could only be obtained by
reviewing the patients' files.

Summary
The mid-term outcome of patients who suffered in
childhood from Kawasaki disease is excellent. How
ever, almost half of them were treated with oral aspirin
during follow-up.

Conflict of interest: none declared.

References
1. Burns Je. Glode MP. Kawasaki syndrome. Laneel 2004; 364:
5:13-44.
2. Libby P, Bonow RO. Bralllll"v!cl's Hearl Di.l'l'a.\·e. gil' edilion,
Saunders/Elsevier, Philadelphia. 2008.
3. Nakamura Y. Yashiro M. Uehara R. Oki I, Kayaba K,
Yanagawa H. Increasing incidence of Kawasaki disease in
Japan: nallOnwjde survey. Pedim/' /nl 2008; 50: 287-90.
4. Newburger Jw, Takahashi M. Gerber MA. Gewilz MH,
Tani LY, Burns Je. Shulman ST. Bolger AF, Ferrieri P,
Baltimore RS, Wilson WR, Baddour LM, Levison ME.
Pallasch TJ, Falace DA, Tauber! KA. DiagnOSIs. treatment,
and long-term management of Kawasaki disease: a stale
ment for health professionals from the Commjllee on
Rheumatic Fever, Endocarditis and KawClsaki Di~<:a~~.
Council Oil Cardiovascular Disease in the Young, AmerIcan
Hean A"ociation. CirCI/IariOlI 2004; IHl: 2747-71.
5. Holman RC, Cums AT, Bclay ED. Sleiner CA, Schonberger
LB. Kawasaki syndrome hospilalizalions in the United
Stales, 1997 and 2000. Pediatrics 2003; 112: 495-501.
6. Harnden A, Mayon-While R, Perera R, Yeales 0, Goldacre
M, Burgner D. Kawasaki disease in England: elhuicilY.
deprivalion, and respiralOry palhogens. Pediarr Inji:!C1 Dis J
2009; 28: 21-4.
7. Burns Je. Kawasaki Disease updale. Illdiall J Ped/alr 2009:
76: 7J-6.
8. McCrindle SW Kawasaki djsca,e: a childhood disease with
important consequences into adullhood. Circl/lalioll 2009:
120: 6-8.
9. Iemura \II. Ishii M, Sugimura T, Akagi T, Kalo H. l.ong
term consequences of n::gre~cd coronary aneurysms after
Kawasaki disease: vascular wall morphology and function.
Hearl 2000: 83: 307 -II .
10. Saloda M, Tatsukawa f-l, KalOh S.lmages in cardiovascular
medicine. Sudden deJth due to ruplure of coronary aneurysm
in a 26-year-old man. Circulation 1998; 97: 705-6.
11. Mok Gc. Sling RY, Yam Me. Arifi AA, Lam WW. Fok TF.
A child with Kawasaki disca~c who survjved aner ruplure of
a coronary artery aneurysm. Eur J PedWlr 2003; 162: 634-6.
12. Hwong TM, Arifi AA, Wan IY. Thung KH, Wan S. Sung
RY, Yim AP. Ruptllfc of a gianl coronary artery aneurysm
due to Kawasaki disease. .'InrI Thorae Surg 2004; 78; 693-5.
13. Akagi T. Kato f-l, Inoue O. Sato N, Imamura K. Valvular
heart disease in Kawasaki syndrome: incidence and natural
history. Am Hearl J 1990: 120: 366-72.
14. Senzaki H. Long-lerm outcome of Kawasaki disease. Circu
lation 2008: ] 18: 2763-72.
15. Gidding SS. Shulman ST. Ilbawi lvI, Cruss, f, Dun'y CEo
Mllcoclllaneolls lymph node syndrome (Kawasaki dise'b'J
delayed aortic and mitral insulTiciency secondary 10 aClive
valvulillS. J Am Coli Cardiol 1986; 7: 894-7.
16. Fukunaga S, Egashlfa A, Arinaga K. Akasu I, Kai E.
HIgashI T, Kosllga K, Aoyagl S, Kazue T. Aortic valve
replacement for aortic regurg'jlalion due 10 Kawasaki
diseCl~e. Report of twO cases. J Heorl Valve Dis 1996; 5:
231-4.
17. Burns JC, Shike H, Gordon .IB, Malholra A, Schoen\\'ctlcr
lvi, Kawasaki T. Sequelae of Kawasaki disea.sc in adnles
cenlS and young adults. J All! Coli CardIOI19%: 28: 253-7.

Outcome Kawasaki disease

18, Kato H. Sugimura I, Akagi T, Sa to N, Hashino K, Maeno
Y, KalllC T, Elo G, Yamakawa R. Long-term consequences
or Kawasa.ki disease, A 10- to 21-year rollow-up study or
594 patients, Cireuialiull 1996; 94: lJ 79-85,
19, Durongpisilkul K, Gururaj VJ, Park JM, Martin CF The
prevention or coronary artery aneurysm in Kawasaki dis
ease: a meta-analysis on the d1l":<I'y or aspirin. and
immunoglobulin lCcatmeUL Pedialrics ,1995; 96: 1057-61.
20, Akag,i T. !nt'n".:ntio[)s in Kawasaki disease, Pedialr Canliul
2005; 26; 106·12,
21, Shulman ST b ther..: a role for corticosteroids in Kawasaki
disease',' J Pl'dialr 2003: 142: 60)<~,
22, Newburgcr Jw. Skcpcr LA, M..:Crindle BW, Minfch lL,
Gersony \li'. Veller \fL. Atl: AM, ti JS, Takahashi M,
Baker AL. Colan SD, Mitchell PD, Klein GL, Sundc1 RP.
Randomized trial of pul. cd corticosteroid therapy for pri
mary lrcatmCI1l of Kawasaki disease, N Engl J l\lfed 2007;
356: 663-75,
23, Checchia PA, Pahl L~, Shaddy RE, Shulman ST. Cardiac
transplanl<uion for Kawasaki disease, Pe:diatric.l' 1997; 100:
695-9,
24, KitamurH S, Kawachi K, Harima R, Sakakibara T, Hirose
H, Kawashima Y Surgery for coronary heart disease due to

25,

26.
27,

28,

295

mucoculaneous lymph node syndrome (Kawasaki d.iscase),
Report or 6 patients, Am J Carr/iol J9Rl; 51: 444-8,
Kitamura S, Tsuda E, Kobay:1shi J. Na,kajima H, Yoshikawa
Y, Yagihara T, Kada A, Twenty-live-year oUlcome or pedi
atric corollary artery bypass surgery for Kawasaki disease,
Circulalion 2009; no: 60·8,
Wood LE, Tulloh RM, Kawasaki disc,asc in children, Hearl
2009; 95: 787-92,
Ishii M, Uello T, Akagi T Baba K. Harada K, Hamaoka K,
Kato H, Tsuda E, Uemura S. Saji T. Ogawa S. Ed1lgO S,
Yamaguchi T, Kato H, Guidelines for <:a!hett:r intervenlion
in coronary artery lesion .in Kawasaki disease, Perlialr [/II
200i; 43: 558-62,
Ishii M, UCIJO T, Ikeda H, k!llura M, SHgiillllnl T. [urui J,
Sugahara Y, Mula H, Akagi T. .. omura Y. H Hnllla T,
Yokoi H. Nobuyoshi M. Matsuisbi T, Kato H. Sequential
follow-up results of catheler intervention Ibr coronary artery
lesions after Kawasaki diseasc; quantitative eoroaary artery
angiography and intravascular ultrasound imaging study,
Circularion 2002; 105: 3004-10,

