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BACKGROUND/AIMS
Kawasaki disease (KD) is an acute multisystemic vasculitis that manifests with prolonged fever commonly in children and involves medium-sized vessels. Coronary artery aneurysm occurs in 15%-25% of untreated patients. This study aims to evaluate the demographic,
clinical, and laboratory characteristics as well as the treatment of patients with KD who were followed up in our clinic for 10 years.
MATERIAL and METHODS
Patients who were hospitalized with the diagnosis of KD between January 2009 and January 2019 in our hospital were evaluated on
the basis of the patient records. Patients meeting at least four of the principal KD criteria were categorized as complete KD (cKD), and
patients meeting fewer criteria were categorized as incomplete KD. Demographic characteristics and clinical, laboratory, and echocardiography (ECHO) findings were evaluated.
RESULTS
Of the 36 patients (aged 4-62 months) involved in this study, 23 (63.9%) were male, and 30 (83.3%) were diagnosed within the first 10 days
of their sickness. KD mostly occurred in children aged 12-60 months (66.7%). cKD was observed in 19 patients, and 84.2% of them were
aged between 12 and 60 months. ECHO showed coronary artery involvement in nine patients—eight of whom were male—and mitral
insufficiency in three patients. Intravenous immunoglobulin treatment was administered twice in seven patients, one of them developed
macrophage activation syndrome.
CONCLUSION
KD should be considered in cases of prolonged fever in children, and the diagnostic criteria should be examined carefully, and if diagnosed, patients should be given the correct treatment without any delay.
Keywords: Children, Kawasaki disease, macrophage activation syndrome

INTRODUCTION
Kawasaki disease (KD) is an acute febrile multisystemic vasculitis generally seen in children aged <5 years. The etiology
of the disease is still unknown. It involves medium-sized vessels and manifests itself with prolonged fever and mucocutaneous symptoms (1, 2). In untreated cases, coronary artery aneurysm (CAA) develops with a frequency of 15%-25%. The
incidence of KD varies widely, depending on the geographical region and ethnicity; for example, in Japan, the annual incidence has been reported to be 309 in 100,000 children aged 0-4 years, whereas in the United States, the annual incidence
is 25 in 100,000, and in England, it is 4 or 5 in 100,000 children (3-5).
The acute period in KD is usually defined as the first 10 days, and during this period, high fever is accompanied with
certain symptoms that comprise the current diagnostic criteria, including bilateral nonpurulent conjunctivitis; cherry-red, cracked lips or strawberry tongue; cervical lymphadenomegaly >1.5 cm; nonvesiculobullous maculopapular or
erythematous rash; as well as induration and erythema of the hands and feet (1, 2, 6). However, not all of the findings
appear at the same time in KD; the symptoms are observed for a short time, and some findings regress or disappear
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by the time of diagnosis. According to the American Heart Association (AHA), complete KD (cKD) is diagnosed when four of
these criteria are evident with fever lasting ≥4 days. The usual diagnostic criteria for KD are not sufficient for incomplete
KD (iKD) cases with fever meeting only two or three diagnostic criteria. In such cases, the diagnosis of KD is supported by
echocardiography (ECHO) in the presence of pathological
appearance in the coronary arteries, pericardial effusion, or
valve involvement. For such cases, supportive laboratory criteria were recommended by AHA for early diagnosis and initiation of treatment in patients meeting two or three principal
criteria and having normal ECHO findings in the acute phase.
In the presence of C-reactive protein (CRP) >3 mg/dl and/or
erythrocyte sedimentation rate (ESR) >40 mm/h in these patients, these supporting laboratory criteria (white blood count
[WBC] >15.000 per mm3, anemia by age, platelet >450,000 per
mm3 after the seventh day, serum albumin <3.0 g/dl, alanine
aminotransferase [ALT] >40 U/L, and urine WBC >10 per high
power field) should be checked, and if the patients meet three
or more of such criteria, they should be diagnosed with incomplete KD, treated accordingly, and monitored with ECHO (1, 6).
Therefore, this study aimed to evaluate the demographic, clinical, and laboratory characteristics of patients with KD who had
been followed up at our clinic for 10 years and to evaluate the
treatment and follow-up results of these patients.
MATERIAL and METHODS
For the study, the files of the patients who were hospitalized
with the diagnosis of KD at the Pediatric Clinic of hospital between January 2009 and January 2019 were retrieved from the
hospital records, and those who did not meet the diagnostic
criteria were excluded from the study. Age, gender, admission,
duration of fever, physical examination, and laboratory findings of the patients as well as the treatments provided were
evaluated retrospectively. Patients meeting at least four diagnostic criteria for KD were categorized as cKD cases, whereas
those meeting two or three principal criteria for KD and who
were positive for KD in ECHO or those with ESR >40 mm/h and
CRP positivity who met three or more supporting laboratory
criteria (anemia by age, leukocytosis, thrombocytosis after the
seventh day, sterile pyuria, hypoalbuminemia, and ALT elevation) were considered to have iKD (1, 6). The first day of the onset of fever was accepted as the onset of the disease, and the
time to diagnosis was accepted as the period from the onset of
fever to the time diagnosis was made. The patients who were
diagnosed within the first 10 days were considered to have
acute KD, and those diagnosed after 10 days were considered
to have subacute KD.
Main Points:
•
•

•

Kawasaki disease is a multisystemic disease associated
with fever.
Finding on Echocardiography is valuable for the diagnosis of Kawasaki disease, but it does not always accompany. The risk of coronary pathology is higher at younger
ages.
Early diagnosis and treatment positively affects the
prognosis of the disease.
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In ECHO according to the Boston formula, z score >2.5 or coronary artery internal lumen diameter (ILD) >3 mm in children
aged <5 years and an ILD >4 mm in those aged >5 were accepted as dilatation or small aneurysm. Enlargement of the
coronary artery segment by <1.5-fold was considered dilatation, and its enlargement by ≥1.5-fold was accepted as an aneurysm (1, 7). Patients with coronary artery dilatation greater
than normal and those with no segmental aneurysm were
considered to have coronary artery ectasia. Brightness in coronary arteries and mitral and aortic valve regurgitation were
evaluated as findings to support the KD diagnosis (7). ECHO
was repeated within 2 weeks after the onset of the disease and
at the fourth week. All patients diagnosed with KD received a
single dose of intravenous immunoglobulin (IVIG) 2 g/kg, continuous infusion for 12 hours, and acetylsalicylic acid (ASA) at
the dose of 80-100 mg/kg/day for a few days and then 5 mg/
kg/day for 4-6 weeks. Prolonged high fever lasting for 36 hours
after IVIG and ASA administration was considered a nonresponse to treatment. Comparisons were made between ECHO
findings, age, gender, leukocyte count, hemoglobin (Hb) levels,
platelet count, ESR, CRP, albumin, and aspartate aminotransferase (AST) and ALT levels. Ethics committee approval was
received for this retrospective study from the Ethics Committee
of our hospital (approval date: 08/01/2019, approval number:
48670771-514.10).
Data Analysis
The research data and variables were analyzed with the Statistical Package for the Social Sciences 22.0 software package (IBM Corporation, Armonk, NY, USA) and MedCalc 14
(MedCalc Software, Ostend, Belgium). Shapiro-Wilk test and
variance homogeneity were evaluated by Levene’s test. Independent samples t-test was used with bootstrap results,
and Mann-Whitney U test was used with Monte Carlo results
for the comparison of two independent groups according to
quantitative data. For the comparison of categorical variables,
Pearson chi-square and Fisher exact tests were used. The receiver operating characteristic curve was used to reveal the
true positive rate (sensitivity) against the false positive rate
(specificity) for all possible cutoff values calculated for group
variables as well as the positive and negative predictive values. The quantitative variables are presented in tables as
mean ± standard deviation and median range (maximum-minimum), and categorical variables are shown as n (%). The variables were examined at a 95% confidence level, and a p-value
<.05 was accepted as significant.
RESULTS
Medical records of 51 patients hospitalized with the diagnosis of KD were examined; 15 patients were excluded from the
study because they did not meet the AHA diagnostic criteria,
and the remaining 36 patients were included in the analysis.
A total of 23 of the patients (63.9%) were male; the male-tofemale ratio was 1:77. The ages of the patients ranged from 4
months to 62 months, with a mean age of 29.5 ± 19.129 months
(Table 1).
The distribution of patients by the date of diagnosis showed
that five patients (13.8%) were diagnosed with KD in 2009 and
five were diagnosed in 2010, two (5.5%) in 2011, two in 2012, one
(2.7%) in 2013, six (16.6%) in 2014, three (8.3%) in 2015, four (11.1%)
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in 2016, five (13.8%) in 2017, and three (8.3%) in 2018. The distribution of the patients by the months in which they presented to
the hospital revealed that they most frequently presented to the
hospital in July (19.4%, n=7) (Figure 1).

All patients had a high fever. The most common symptom was
changes in oropharyngeal mucosa, occurring in 94.4% of the
cases (n=34), followed by changes in extremities in 29 patients
(80.6%), polymorphous rash in 27 patients (77.8%), conjunctivitis in 26 patients (72.2%), and lymphadenomegaly in 23 patients
(63.9%) (Table 2). In 1 patient, lymphadenopathy was in the submandibular region, and it was treated as infectious lymphadenitis.

FIGURE 1. Seasonal distribution of patients
TABLE 1. Age and gender distribution of patients
				
			
0-11
			
months
Gender

Male

Age (months)
12–60
60+
months months

Total

N

4

15

4

23

%

17.4%

65.2%

17.4%

100.0%

N

3

9

1

13

		

%

23.1%

69.2%

7.7%

100.0%

Total		

N

7

24

5

36

		

%

19.4%

66.7%

13.9%

100.0%

		
Female

TABLE 2. Clinical characteristics and other findings of Kawasaki
n=36

Among the other findings, the most common was perineal
desquamation, occurring in 30.6% of the patients, followed by
aseptic meningitis (11.1%), arthritis (8.3%), gallbladder hydrops,
macrophage activation syndrome (MAS), and redness in Bacillus Calmette–Guérin (BCG) vaccine scar (2.8%) (Table 2). A
male patient aged 9 months with hereditary spherocytosis was
TABLE 3. Distribution of complete and incomplete Kawasaki cases

by age groups
		
Incomplete
Complete
Total

patients

Principal criteria

The mean time to diagnosis according to the duration of fever
ranged from 4 to 20 days, with a mean of 7.69 ± 3.79 days. A total
of 30 patients (83.3%) were diagnosed within the first 10 days,
and of the remaining 6 patients (aged 22-62 months), 3 were diagnosed with arthritis, 1 with gallbladder hydrops, and 2 with
aseptic meningitis. Their condition improved after they received
IVIG treatment, and none had coronary findings.

%

Changes in oral mucosa

34

94.4

Changes in extremities

29

80.6

Polymorphous rash

28

77.8

Bilateral non-purulent conjunctivitis

26

72.2

Cervical lymphadenopathy

23

63.9

0-11 months

12- 60 months

n

5

8

4

17

%

29.4%

47.1%

23.5%

100.0%

n

2

16

1

19

%

10.5%

84.2%

5.3%

100.0%

n

7

24

5

36

%

19.4%

66.7%

13.9%

100.0%

TABLE 4. Comparison of echocardiography findings and laboratory

values

Positive Echo
Finding (N = 12)
(Mean ± SD)

WBC (×1000/mm3)
17904.16±6057.29
Other		
Hb (g/dL)
10.2417±1.60593
Perineal Desquamation
11
30.6
Platelet count
Aseptic Meningitis
4
11.1
(×1000/mm3)
99500.08±240258.35

20

60 + months

Negative Echo
Finding (N = 24)
(Mean ± SD)

p

14070.00±5736.00

.07

10.5000±0.81347

.97

268816.37±316800.79

.17
.47

Arthritis

3

8.3

CRP (mg/dL)

151.8517±107.56330

109.3079±68.57964

Respiratory infections

2

5.5

ALT (IU/L)

56.6667±32.49429

50.0000±27.58071

.73

Febrile convulsion

2

5.5

AST (IU/L)

54.6667±69.90166

51.1250±37.57116

.78

Gallbladder Hydrops

1

2.8

Albumin (g/dL)

3.5525±0.31066

3.6454±0.28261

.38

Redness at the site of the BCG scar

1

2.8

ESR (mm/h)

80.0833±28.93396

83.7917±31.06792

.73

Macrophage activation syndrome

1

2.8

Anemia for age

23

63.9

WBC count >15.000/mm 3

20

55.5

Platelet count >450.000/mm 3

26

72.2

Hypoalbuminemia

4

11.1

Sterile Pyuria

11

30.6

ALT >40U/L

20

55.5

TABLE 5. Comparison of Echo findings by age and fever duration
Positive Echo Negative Echo
Finding (N = 12) Finding (N = 24)
(Mean ± SD)
(Mean ± SD)

Test

P

Age (months)

18.00±12.358

35.25±19.501

Mann-Whitney U .008*

Fever Duration
(days)

6.25±2.340

8.42±4.201

Mann-Whitney U

.11
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initially diagnosed with urinary infection, but left coronary dilatation was seen in his ECHO. Eight patients with iKD at the time
of diagnosis and had no ECHO findings were treated with IVIG
therapy on the basis of laboratory findings consistent with AHA
criteria, and the remaining patients developed desquamation in
the extremities during follow-up.
Based on AHA diagnostic criteria, 19 patients were diagnosed
with cKD, and 17 patients were diagnosed with iKD. cKD and iKD
cases according to age groups are presented in Table 4.
ECHO findings were normal in 24 patients, whereas 12 patients
showed pathological findings, 9 of whom were male. Five of the
patients with iKD had ECHO findings. Mitral insufficiency was
observed in three patients, but it disappeared in all the patients
except in one during the follow-up. Nine patients (25%) had pathology in the coronary arteries, and 8 of them were male. Four
patients had dilatation in the left coronary artery, 1 had dilatation in the right coronary artery, 1 had an aneurysm in the bilateral coronary arteries (4.6–4.5 mm), 1 had bilateral coronary
artery dilatation, and 2 patients had increased echogenicity in
the coronary arteries. There was no statistically significant relationship between ECHO findings and fever duration, WBC and
platelet counts, and Hb, CRP, ESR, ALT, AST, and albumin levels.
However, age distribution revealed that there was a significant
positivity in ECHO findings (p=.008) (Tables 4 and 5).
All patients were given IVIG at a dose of 2 g/kg over 12 hours
and ASA at 80-100 mg/kg/day at an anticoagulant dose after
the fever subsided. Seven patients received a second dose of
IVIG because their fever did not subside, and 2 of them received
pulse methylprednisolone because of persistent fever. One of
them developed bilateral coronary dilatation, and the other (a
male aged 5 years who was unresponsive to methylprednisolone therapy) showed no cardiac pathology; he was treated
with additional cyclosporine A because he developed MAS. A
total of 7 patients (19.4%) were unresponsive to IVIG therapy.
DISCUSSION
KD ranks first among the acquired heart diseases during childhood in developed countries (8). Missed KD cases are thought to
be responsible for 5% of fatal or nonfatal myocardial ischemia
seen in angiography studies on individuals aged <40 years (9,
10). KD most commonly occurs in children aged <5 years, with
76%-90% of all KD cases occurring at age <5 years (1, 3-5, 11-17).
It is reported to be 1.5 times more common in males (1, 3-6). Similarly, 86.1% of our patients were aged <5 years, and the male-tofemale ratio was 1:77.
The etiology of the disease is still unknown; different infectious
agents have been implicated, but no definite factor has been
found. The incidence of KD tends to be 10 times higher in the siblings of children with KD than in the normal population, whereas
this rate is 13.8% in identical twins (18). The SMAD5 gene, which
may cause KD, has been reported to increase the risk of KD (19).
The incidence of disease peaking during the winter and spring
seasons, when bacterial and viral infections are common, appears to support this view (20, 21). Therefore, exposure to agents
when there is genetic predisposition is thought to trigger vasculitis. In studies from different regions, seasonal distribution is
variable, and it is reported to be more common in winter and
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spring (12-16, 20, 21). Thirteen of our cases (36.11%) occurred
during winter.
KD is a complex vasculitis manifesting itself with different signs
and symptoms, where clinical findings change over time. The
conventional diagnostic criteria may not be seen in all cases at
the same time. In various studies, conjunctival hyperemia was
observed in 61.4%-97.1% of KD cases, oral cavity lesions in 59.1%97.1% of cases, cervical lymphadenopathy in 48.6%-70.8% cases,
polymorphous rash in 66.7%-85.7% cases, and changes in the
extremities in 50%-78.8% of cases (11-16). In our study, oral mucosal changes were observed in 34 cases (94.4%), polymorphous
rash in 27 (77.8%), conjunctivitis in 26 (72.2%), lymphadenomegaly in 23 (63.9%), and changes in the extremities in 29 cases
(80.6%).
iKD cases have been reported to comprise 16.4%-56.6% of all
patients with KD (17, 22-26). In their study, Tulloh et al. (5) reported
that coronary artery involvement occurred in 19% of all patients
with KD, total cardiac complications occurred in 28% of them,
and the risk of CAA was 39% higher in patients aged <1 year. In
our study, 19 of our patients (52.8%) were diagnosed with cKD,
and 17 (47.2%) were diagnosed with iKD. There were only 7 patients aged <12 months, 2 of whom had cKD. Coronary involvement occurred in 5 patients among a total of 19 patients with iKD,
and 2 of them were aged <12 months. In our study, 1 male patient
aged <12 months with hereditary spherocytosis had coronary
dilatation. The association of KD with hereditary spherocytosis
has not been previously reported; therefore, we can consider
this case just a coincidence. In our previous study conducted at
the same center, 80.9% of the cases were diagnosed with cKD
(21). The increase in the incidence of iKD cases can be attributed
to the raised awareness about this disease and early diagnosis.
CAA is the most feared cardiac finding in KD. Although coronary artery involvement is a specific symptom in KD, myocarditis, pericardial effusion, and mitral and aortic valve regurgitation
are also seen in acute and subacute phases during the clinical
course of KD (1, 3, 6). AHA recommends that the coronary arteries be evaluated with a coronary artery z score according
to body surface area. In addition, there is a different concept: if
ECHO of the coronary arteries shows an internal lumen diameter ≤4 mm in patients aged <5 years, it is considered a localized
dilatation or small aneurysm, whereas an internal lumen diameter between 4 and 8 mm is considered medium-sized aneurysm,
and a diameter ≥8 mm is considered giant aneurysm. However,
in patients aged >5 years, a diameter <1.5 times larger than that
of the adjacent segment is defined as a small aneurysm, a diameter that is 1.5-4 times larger is considered a medium-sized
aneurysm, and a diameter that is >4 times is considered a giant
aneurysm (8). Apart from the appearance of CAA, brightness
in the coronary lumen is also a characteristic finding of KD (7).
AHA recommends that the first baseline ECHO be performed
at the time of diagnosis in KD and then repeat ECHOs be performed between 1 and 2 weeks and a follow-up ECHO be performed between 4 and 6 weeks in uncomplicated patients (1, 6).
All of our patients underwent ECHO at the time of diagnosis. In
the first week, 5 patients had coronary involvement, 2 of whom
had a medium-sized aneurysm and bilateral small aneurysm, 1
had left coronary artery dilatation, 2 had increased echogenicity (brightness), and 3 patients had mitral valve regurgitation.
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ECHO in the second week also revealed findings in 4 patients: 3
had dilatation of the left coronary artery and 1 had dilatation of
the right coronary artery. Nine patients with coronary findings
recovered during follow-up between 1 and 12 months.

Conflict of Interest: Authors have no conflicts of interest to declare.

Because KD is a type of vasculitis affecting all medium-sized
arteries in the acute phase, the symptoms tend to vary widely,
which include hepatitis, interstitial pneumonia due to affected
bronchial arteries, abdominal pain with gastrointestinal tract involvement, vomiting, diarrhea, gall bladder hydrops, meningeal
irritability, aseptic meningitis, myocarditis, pericarditis, valvulitis
in the heart, pyuria in the urinary tract, pancreatitis, lymphadenopathy, and arthritis (1, 3, 4, 8, 12-17). Perianal desquamation and
BCG scar enduration are also found in patients with KD (1, 6, 15,
27). Among them, the most common finding in our patients was
perianal desquamation, which occurred in 11 patients. A total of
10 patients had hepatitis, 7 had pyuria, 4 had aseptic meningitis, 3 had respiratory tract infection and arthritis, and 1 had gallbladder hydrops, MAS, and BCG scar induration.
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