
Assessment of  arterial functions and cardiovascular risk in long-term follow-up 
of Kawasaki Disease

Nilüfer Çetiner *, Figen Akalın*, Berna Şaylan Çevik *, Elif Günay *,  Tevfik Bayram **,
Goncagül Haklar***

Marmara University Faculty of Medicine, Departments of Pediatric Cardiology*, Public Health** 
and Biochemistry***

Objective:

Kawasaki Disease (KD) is a vasculitis involving coronary arteries. It is not
clear if the patients with Kawasaki disease have an increased risk for
atherosclerotic heart disease in adulthood. Carotid intima media thickness
(CIMT), arterial distensibility an elasticity, flow mediated dilatation (FMD)
of brachial artery and serum levels of high sensitivity C-reactive protein
(hsCRP) are predictors of atherosclerotic heart disease. We searched for
atherosclerosis risk in our patients with prior diagnosis of KD.

Material-Method:

Study group consisted of 25 patients with prior KD, and control group
consisted of 25 healthy children. The patient group were recruited from
our out-patient clinics retrospectively. Children who had hypertension,
obesity, hyperlipidemia, diabetes or other systemic diseases which may
have increased risk for atherosclerosis were excluded from the study.
Physical examination, telecardiography, electrocardiography,
echocardiograpic examinations were carried out and blood samples were
taken for hsCRP and elastin levels. Left ventricular systolic and diastolic
functions; diameters of aortic anulus, sinus valsalva, sinotubular junction,
ascending aorta, arcus aorta, isthmus and abdominal aorta in systole and
diastole were measured by M-mode and 2-D echocardiography. Aortic
strain, distensibility and stiffness were calculated. CIMT and FMD of
brachial artery were obtained using a linear transducer.

Results:

Study group included 4 girls, and 21 boys, control group included 4 girls
and 21 boys. Age of the patients ranged between 4-19 years (Mean±SD=
8,32 ±3,7 years) and control group between 4-16 years (Mean±SD= 8,96
±3,5years). Follow-up duration after the diagnosis of Kawasaki Disease for
the study group was 3,48±2,47 years, 10 patients (%40) had cardiac
involvement during acute phase. There was not difference in terms of left
ventricular M-mode and two-dimentional measurements or systolic and
diastolic functions of the left ventricle between the groups. Aortic stiffness
index was found to be higher (Mean±SD=0,346±0,20,
Mean±SD=0,196±0,10; p=0,001) and FMD of brachial artery at 3rd minute
was lower in patients with prior KD comparing the healthy children
(Mean±SD=7,08±3,86, Mean±SD=10,40±4,00; p=0,006 respectively). HsCRP
levels were higher, serum elastin level, aortic strain and aortic distesibility
were lower, CIMT were higher in the patients, however these differences
were not statistically significant. (p=0,40, p=0,105, p=0,143, p=0,260,
p=0,726 respectively). (Table 1)

Table 1: Arterial functions, Carotid intima-media thickness, serum hs-CRP and elastin
levels of the study group and the control group

Discussion:

Kawasaki disease is a generalized vasculitis, which effects all the
arterial system, mainly the coronary arteries. Coronary artery
dilatation, aneurysm formation, thrombosis and stenosis of effected
coronary arteries may lead myocardial ischemia and infarction. Mild
dilatation and small aneurysms may regress after the acute stage of
the disease and cardiac sequela is present in about 5-6% of the
patients despite treatment with intravenous immune-globuline
(IVIG). However, it is suggested that subclinical inflammation of
coronary arteries which could not be detected by echocardiography
may cause early development of atherosclerotic heart disease in the
long term follow-up. It is proven that inflammatory processes have a
major role in the pathogenesis of atherosclerosis. Patients with
persistent coronary artery aneurysms have been shown to have
ongoing systemic inflammation years after disease onset. There are
few studies investigating the role of previous Kawasaki Disease in
atherosclerosis, especially in patients without aneurysm.

Increased carotid intima-media thickness, impaired elasticity,
decreased flow mediated dilatation and increased stiffness of the
arterial wall are found to be predictors of atherosclerosis and found
to be related to increased risk in many other disease states such as
diabetes and dyslipidemia. High sensitivity C-reactive protein is a
marker of inflammation, and is also a good predictor of
atherosclerosis risk and acute coronary events. Serum Elastine level,
on the other hand shows vascular stability and inflammation
destabilizes elastine.

We found that aortic stiffness has increased and flow mediated
dilation of brachial artery at 3rd minute has decreased significantly
in the patients with previous Kawasaki Disease comparing the
healthy children. These impaired arterial functions may be related to
the risk of further development of atherosclerosis in our patients.
Other studied parameters were Carotis intima-media thickness,
aortic distensibility and aortic strain has increased, CIMT, aortic
strain and distensibility have decreased in our study group, however
the difference was not statistically significant. In addition, serum Hs-
CRP levels were higher and elastin levels were lower in the Kawasaki
group, however the difference did not reach statistically significant
levels in terms of these parameters, either. Our study group did not
include the patients with large aneurysms, the cardiac involvement
during the acute stage were in the form of mild dilatation of
coronary arteries, mild valvular regurgitation or pericardial
effusion. The arterial functions of more severely affected patients
may be impaired more significantly.

Conclusion:

Higher aortic stiffness and lower flow mediated dilatation of

brachial artery suggests impaired arterial functions and an increased

risk for atherosclerotic coronary artery disease following KD. Further

investigation about long term results, close monitorization during

adult age and elimination of other preventable risk factors are

needed in this patient group.
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Aortic stiffness index 0,346±0,20 0,196±0,10 0,001 

Aortic Strain (%) 7,24±5,31 8,88±4,44 0,260 
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5,37±3,96 6,44±3,5 0,726 

Brachial artery FMD  

       1.min (%) 

4,7±2,81 6,72±5,81 0,150 

Brachial artery FMD 

       3.min (%) 

7,08±3,86   10,40±4,00 0,006 

    

CIMT (mm) 0,51±0,08 0,49±0,05 0,143 

hs-CRP 2,13±6,65 0,98±1,49 0,400 

 

Serum elastin 8,27±6,87 11,66± 10,27 0,105 

    

 


