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BACKGROUND 
Kawasaki disease (KD) is a self-limiting vasculitis with unknown etiology. The most feared complication is coronary artery aneurysm. This 
study aimed to evaluate the epidemiological, laboratory, and clinical properties of Turkish patients with Kawasaki disease.

MATERIAL and METHODS 
This retrospective study included the patients with KD who were diagnosed according to the American Heart Association guidelines. 
The demographic, clinical, and laboratory results of patients were obtained from the recordings.

RESULTS
The study included 72 patients with KD. The male/female ratio was 1.4. The mean age of diagnose was 35±26 months. The most frequent 
clinical finding was oropharyngeal inflammatory changes (n=64, 89%), and the most rare clinical finding was desquamation in the distal 
parts of the extremities (n=44, 61%). Coronary artery involvement was detected in 33 (46%) patients, which was higher than the other Asian 
countries but similar to other studies conducted in Turkey. The most frequently affected vessel was the left coronary artery (n=26, 79%). 
Coronary artery involvement was higher in males than in females (p<0.05). The clinical type was incomplete KD in 26 (36%) patients. During 
the study period, the number of the patients per year increased with every passing year. Throughout the study duration of 14 years, the 
number of newly diagnosed incomplete KD patients increased year by year, (17 patients (65%) were diagnosed in the last 5 years).

CONCLUSION 
The number of patients diagnosed with typical and incomplete KD has been increasing in recent years. Clinicians’ awareness regarding KD 
may be the reason of this increment. Coronary artery disturbances are frequently observed in Turkish population.

Keywords: Kawasaki disease, incomplete Kawasaki disease, coronary artery, vasculitis, Turkey 

INTRODUCTION
Kawasaki disease (KD) is a self-limiting vasculitis during the early childhood period and is characterized by fever, nonexu-
dative conjunctivitis, inflammatory changes of oral mucosa, usually unilateral cervical lymphadenopathy and enduration, 
erythema and desquamation in the distal parts of extremities, and diffuse polymorphic rash. KD was first defined by Tomi-
saku Kawasaki from Japan in 1967. It is widely observed worldwide but frequent in Asians, particularly in Japanese (1, 2).

KD is usually observed between the ages of 6 months and 5 years, and it is the most frequent cause of acquired heart 
diseases in developed countries (3). Without treatment, coronary artery aneurysms are observed in 15%–25% of patients 
and can be the reason for thrombosis, myocardial infarction, and sudden death. Coronary aneurysms can be prevented 
five-fold by intravenous immunoglobulin (IVIG) therapy (1, 4).

Epidemiological and clinical studies suggest that KD is caused by an infectious agent in children with a genetic predispo-
sition. However, the responsible agent remains to be determined (1, 5-7). Thus, epidemiological studies have become very 
important to detect ethnic and regional differences. Although KD is not a very common disease in other Asian countries, it 
is the second most common vasculitis observed in the pediatric age group in Turkey (8). Studies from Turkey reported much 
more coronary artery disturbance incidences (25%–45%) (9-15) than those from Japan. In the study of Gulhan et al. (9), 
the coronary artery involvement was reported earlier and more frequent than other Asian countries. The desquamation 
of extremities was also reported during the early stages of KD in the Turkish population. This high percentage of coronary 
artery involvement in Turkish patients could be because of the difference in the causative agents or genetic phenotype. 

KD is an important reason for cardiac morbidities that can be prevented or decreased by early and appropriate treat-
ment. There are differences in the course and severity of KD because of ethnic and regional differences. Therefore, it 
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is important for all countries to define the clinical and epidemi-
ological properties of their patients with KD. Hence, this retro-
spective study aimed to demonstrate the epidemiological and 
clinical properties of patients with KD in the pediatric cardiology 
department of Ege University Hospital which is a tertiary refer-
ral center of the west part of Turkey. 

MATERIAL and METHODS
This retrospective study included patients who were diagnosed 
and treated as KD and who were followed up between Sep-
tember 1999 and March 2013 in the pediatric cardiology depart-
ment of our university hospital, which is a tertiary center in the 
west part of Turkey. The study was approved by the Ethics Com-
mittee of the University. Informed consents of the parents were 
obtained during their follow-up visits.

Patients diagnosed with KD according to the clinical criteria 
defined by the American Heart Association (AHA) (1). Patients 
having fever for >5 days and having four of five clinical condi-
tions, i.e., oropharyngeal changes, edema or hyperemia of ex-
tremities, cervical lymphadenopathy, bilateral nonexudative 
conjunctivitis, and skin eruptions, were defined as typical KD. 
Patients who had <4 of these clinical situations with coronary 
artery disturbances or three of the supportive laboratory find-
ings, including hypoalbuminemia, pyuria, thrombocytosis, ane-
mia, and high transaminase levels, were defined as incomplete 
KD (IKD).

Patients’ demographic properties, such as age at presentation, 
sex, and season at diagnosis, were obtained from records. Fur-
thermore, details regarding drugs used for treatment and the 
response to the treatment were collected.

Echocardiography
For echocardiographic evaluation, the GE Vingmed Vivid Pro 7 
(GE Vingmed Ultrasound, Horten, Norway) echocardiography 
device was used. Coronary artery involvement was defined as 
positive if one of the following three conditions was detected: 
1- Dilatation defined as internal lumen diameter was >+2z scores 
according to AHA, 2- Aneurysm defined according to the Jap-
anese Ministry of Health criteria (localized saccular or fusiform 
dilatations of coronary arteries with internal diameter >3 mm 
in children aged <5 years and >4 mm in children aged ≥5 years, 
or internal diameter of a segment measured ≥1.5 times that of 
an adjacent segment), 3- Ectasia defined as an increase in the 
brightness of the vessel wall and lack of tapering with or with-
out a decrease in the left ventricular ejection fraction, mitral re-
gurgitation, or pericardial effusion (1).

Statistical Analysis
The Statistical Package for Social Sciences (SPSS Inc.; Win-
dows, Version 18.0, Chicago, USA) package program was used 
for statistical analyses. Descriptive statistics were presented as 
percentages, means, standard deviations, and frequency tables. 
Qualitative data were reported as frequencies with percentag-
es, while quantitative data were reported as means with stan-
dard deviations.

RESULTS
The study included 72 patients with KD, of which 42 (58%) were 
males. The male/female ratio was 1.4 (p<0.05). The youngest pa-

tient was 4 months old, whereas the oldest one was 11 years old. 
The mean age of diagnosis was 35±26 months. The seasons at 
the diagnosis were as follows: 27 (38%) winter, 19 (26%) spring, 
10 (14%) summer, and 16 (22%) autumn (Table 1). 

Clinical Findings
Duration of fever till the diagnosis was 9.4±6.4 days. As shown 
in the Table 1, oropharynx was affected in 64 (89%) patients, 
whereas maculopapular rash, conjunctivitis, cervical lymph-
adenopathy and enduration, hyperemia, or desquamation in 
the distal parts of the extremities were observed in 59 (82%), 52 
(82%), 48 (67%), 47 (65%), or 44 (61%) patients, respectively. The 
most frequent clinical finding was the involvement of orophar-
ynx, whereas the rarest one was changes in extremities such as 
desquamation.

The clinical type was IKD in 26 (36%) patients. During the study 
period, the number of new KD patients increased with every 
passing year.  Throughout the study duration of 14 years, the 
number of newly diagnosed incomplete Kawasaki disease pa-
tients increased year by year, (17 patients (65%) were diagnosed 
in the last 5 years) as shown in Figure 1.

Laboratory Results
In the acute phase of KD, white blood cell (WBC) count was 
>15000/mm3 in 32 (44%) patients. The mean WBC count was 
15619±5904/mm3. The thrombocyte count was >450000/mm3 in 
53 (74%) patients at the first week of the disease, and the mean 
thrombocyte count at the second week of the disease was 
539.485±229.567/mm3. Erythrocyte sedimentation rate (ESR) was 
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TABLE 1. The epidemiological and clinical properties of patients with 
Kawasaki disease  

Patients with Kawasaki disease, n (%)	 72 (100)

Gender, n (%)

	 Female  	 30 (42)

	 Male 	 42 (58)

Age at diagnosis (mean±SD, months)	 35±26

Season of diagnosis, n (%)

	 Winter 	 27 (38)

	 Spring 	 19 (26)

	 Summer 	 10 (14)

	 Autumn 	 16 (22)

Mean duration of fever (days)	 9.4±6.4

Clinical findings in the acute and subacute phase, n (%)

	 Oropharyngeal changes	 64 (89)

	 Rash 	 59 (82)

	 Conjunctivitis 	 48 (67)

	 Lymphadenopathy 	 47 (65)

	 Desquamation 	 44 (61)

Clinical type, n (%)

	 Typical 	 46

	 Incomplete  	 26
 n: number; SD: Standard deviation
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high (>40 mm/h) in 58 (80%) patients, and the mean ESR value 
was 83.8±30.5 mm/h. C-reactive protein (CRP) levels were high 
(>5 mg/dL) in 59 (82%) patients, and the mean CRP level was 
10.3±7.4 mg/dL. The mean hemoglobin level was 10.4±1.1 mg/dL. 

Cardiovascular Complications
Coronary artery involvement was observed in 33 (46%) pa-
tients. The most frequently affected vessel was left main coro-
nary artery (n=26, 79%). Right coronary artery involvement was 
solely observed in one patient, while others had both the right 
and left coronary artery involvement (Figure 2). Coronary artery 
involvement was detected as dilatation in 19 (58%), vessel ecta-
sia in nine (27%), and aneurysm in five (15%) of the 33 patients 
(Table 2).

Kawasaki disease and coronary artery involvement were high-
er in males than in females (p<0.05). Patients with coronary ar-
tery lesions were both males (n=22, 67%) and females (n=11, 33%), 
whereas patients without coronary artery lesions were usually 
females (n=22, 56%). 

Treatment and Follow-up
All patients were received 2-g/kg single dose IVIG and 80 mg/
kg acetyl salicylic acid (ASA). Eight (11%) patients whose fever 
could not be controlled received second dose of IVIG, one of 
them also needed  steroid after the second dose of IVIG. Only 

one patient received dipyridamole with ASA because of a large 
aneurysm (8 mm). During the follow-up period, the sizes of the 
coronary arteries were reversed in 21 (64%) patients. In 11 (33%) 
patients, the arteries decreased in diameter, but the z scores 
were still >+2. Only the size of the coronary artery of the patient 
who received steroid did not change. There were no visible an-
eurysms on echocardiography in all patients (Table 2).

DISCUSSION
Kawasaki disease, which is an acute and self-limiting vasculi-
tis during childhood, has become the most important cause of 
acquired cardiac diseases, particularly in developed countries 
such as USA and Japan (1, 3). The most feared complication of 
KD is coronary artery involvement, particularly aneurysms. In 
our study, the amount of coronary artery involvement was high-
er than that expected and the number of new KD patients has 
been increasing in recent years.

Coronary artery involvement was usually reported in up to 25% 
of diseases in the literature (1, 16-18). In our study, coronary artery 
disturbances were detected in 46% of patients. When compared 
with other Asian countries, these high rates were also report-
ed by other studies from Turkey. Coronary artery involvement 
in Turkish patients with KD is usually reported to be 26%–44% 
(9-15). This high percentage of coronary artery involvement ob-
served in Turkish patients could be because of the differences 
in causative agents or genetic variability. KD is more frequent-
ly observed in siblings of patients with KD, and genetic factors 
are considered to have an effect on the occurrence of the dis-
ease (1). Therefore, some genetic studies were performed to re-
veal the genetic predisposition of patients. Tsukahara et al. (19) 
demonstrated that methylenetetrahydrofolate reductase gene 
polymorphism has an effect on the development of a coronary 
artery aneurysm. Onouchi et al. (20) reported that the frequen-

FIGURE 2. Echocardiographic demonstration of the right and left 
coronary artery dilatation because of Kawasaki disease

FIGURE 1. Distribution of new patients according to years of 
diagnose
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2011-2013 TABLE 2. Distribution of coronary artery lesions at the acute phase, drugs for 

treatment, and the response to the treatment  

Patients with Kawasaki disease, n (%)	 72 (100)

Coronary artery involvement, n (%)

	 Absent  	 39 (54)

	 Present	 33 (46)

	 Dilatation	 19 (58)

	 Ectasia	 9 (27)

	 Aneurysm	 5 (15)

Treatment n (%)

	 Single dose IVIG+ASA	 63 (88)

	 2 dose IVIG+ASA	 7 (10)

	 2 dose IVIG+single dose steroid+ASA	 1 (1)

	 2 dose IVIG+ASA+Dipiridamol	 1 (1)

Coronary artery morbidities, n (%)

	 Coronary artery diameter returned to normal z scores	 21 (64)

	 Coronary artery diameter decreased (but still z score >+2)	 11 (33)

	 Dimension of aneurysm not changed	 1 (3)

	 Coronary artery diameter increased or new aneurysm occurred	 0 (0)
n: number; IVIG: intravenous immunoglobulin;  ASA: acetylsalicylic acid
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cy of the allele of rs3741596 in ORAI1 gene is >20 times higher in 
Japanese compared with Europeans and alterations have an 
association with KD. For this reason, more studies are required 
to explain the probable genetic predisposition in different eth-
nicities. 

Epidemiological studies for KD demonstrate that the KD diag-
nosis have a seasonal choice and is usually observed during the 
winter and spring (1). In our study, most patients (64%) were di-
agnosed in winter and spring, similar to the results of literature 
worldwide and also those from Turkey (1, 5-7, 9, 15). Viral infec-
tions are mostly observed during the winter and spring; there-
fore, this result of the study supports the idea of an infectious 
agent in the pathogenesis of KD (5). 

The male gender has a tendency for KD and also coronary ar-
tery complications (6, 7, 16-18). Similar to previous studies, the 
male/female ratio was significantly high, particularly in patients 
with coronary artery involvement, in our study. 

Kawasaki disease usually affects small children and its inci-
dence is particularly high between ages of 1 and 2 years. Eighty 
percent of patients are younger than 4 years, and 50% are 
younger than 2 years. Patients older than 8 years and young-
er than 3 months are very rarely observed (16-18). In our study, 
85% of patients were diagnosed with KD between ages 1 and 
5 years, and the mean age of diagnosis was 35±26 months. The 
youngest patient was 4 months, whereas the oldest one was 11 
years.

When a patient does not have all of the expected clinical find-
ings, KD is defined as IKD (1, 16-18, 21). This condition is mostly 
observed in very young and very old children. But the laborato-
ry findings resemble the typical ones (6, 7, 22). According to the 
clinical and laboratory findings, 26 (36%) patients were evalu-
ated as IKD, of which 16 (61%) were younger than 5 months and 
older than 5 years. These results were similar to those of the 
literature (21, 22). Jakob et al. (23) study with 315 patients with 
KD in Germany demonstrated that IKD patients were 1.2-2 years 
younger than typical KD ones, withthe ratio of IKD patients re-
ported to be 20%. A study from Pakistan reported that the ratio 
of IKD patients was 18%. However, studies from Turkey reported 
higher rates of IKD up to 42% like the results of our study   (11-13). 
This result can also be explained by the regional variations of 
etiological agents or genetic susceptibilities.

Our study demonstrated that with every passing year, the num-
ber of new patients with KD and also the IKD forms increased. 
This result could be due to the increase of the exposure to the 
etiological agents or most probably increase in the awareness 
of the clinicians about the disease. In particular, high numbers 
of IKD forms in the recent years are the signs of an increased 
awareness of clinicians.  However, new studies for identifying 
the etiology of KD still have a high importance for explanation 
of this increase in the incidence. 

The most frequent clinical finding is the mucocutaneous chang-
es that are observed in >90% of patients with KD (6, 7, 16-18). 
Similar to the literature, we found that inflammatory changes 
in the oropharynx of 64 (89%) patients were the most common 
clinical sign. The rates of other findings were as follows: cuta-

neous maculopapular rash (82%), conjunctivitis (65%), and des-
quamation of extremities (61%). 

Furusho et al. (24) had used IVIG for the first time in 1984 for 
treating KD. The incidence of coronary artery involvement with-
out a treatment is 15%–25%, whereas the incidence decreases to 
3%–5% with IVIG (6, 7). The mean duration of fever in our study 
was 9.52±5.47 days, which denoted the delay in the therapy. But 
according to the knowledge that the effectivity of a treatment 
in the first 10 days is high, it was considered that the treatment 
of patients remained effective. Moreover, the follow-up results 
of the patients in our study demonstrated that 21 of the coro-
nary lesions returned to normal and 11 dilatations decreased in 
diameter. In other words, the total or partial response rate to the 
treatment was 96%. There were no visible aneurysms on echo-
cardiography of all patients.

CONCLUSION
In conclusion, the number of patients diagnosed as typical 
KD and IKD has been increased in recent years. Clinicians’ 
awareness regarding KD may be the reason of this increment. 
Coronary artery disturbances are frequently observed in the 
Turkish population, and genetic predisposition may be a rea-
son for it. 
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