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Background: Kawasaki Disease (KD) is an acute febrile vasculitis of early childhood and the leading cause of acquired heart disease in 
children. The most important complication of KD is coronary artery aneurysm that may lead to thrombosis and myocardial infarction, 
occurring in 25% of untreated cases. Fortunately, timely treatment decreases it to 2 - 4%. There is no specific test for the diagnosis of KD, 
which is entirely based on clinical and laboratory criteria.
Objectives: Since KD is very common in Iran and other Asian countries, it is necessary to get a clear picture on the frequency of KD related 
anomalies in the clinical and laboratory findings as well as the frequency of coronary aneurysms in our region.
Patients and Methods: We retrospectively studied the medical records of all children discharged from the Besat Hospital, Hamedan, Iran, 
with a final diagnosis of KD, from 2004 to 2013. Outpatient documents were also studied. Demographic data, clinical features, laboratory 
and echocardiographic findings were also recorded onto the forms.
Results: Seventy four patients, 43 (58.1%) males and 31 (41.9%) females, were discharged with a final diagnosis of KD, 77% of which were 
less than 5 years old. No seasonal variability was noticed in the study population. Among all cases, 44 (59.5%) were diagnosed as complete 
and 30 (40.5%) as incomplete KD. Conjunctivitis, considered as the most common clinical finding, occurred in 79% of patients, whereas 
peripheral erythema was the least common, corresponding to 23% of cases. Finger desquamation and leukocytosis occurred in 54% and 
49.3% of cases, respectively. Amongst the timely-treated patients, 11 (14,8%) developed coronary artery aneurysm.
Conclusions: Sex, age, and seasonal patterns of KD in Hamedan Province, IR Iran, are similar to other regions. However, finger 
desquamation is less prevalent, diminishing its value as a measure for patients’ follow up. The most common supplementary laboratory 
criteria were leukocytosis, thrombocytosis and anemia, which were determined by a complete blood count. Coronary artery aneurysm in 
timely-treated patients was far more common compared to other studies, which may indicate the need for revising the golden time for 
initiating the treatment.
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Implication for health policy/practice/research/medical education:
Our study revealed that the maximum time delay for the administration of intravenous immunoglobulin therapy should be revised and shortened, in 
order to prevent the undesirable cardiac events associated with Kawasaki disease. Further national scale studies are necessary to confirm the present 
results.
Copyright © 2014, Iranian Society of Pediatrics. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which per-
mits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

1. Background
Kawasaki disease (KD) is a febrile vasculitis that was 

first described in 1967 in Japan. The etiology of KD is un-
known, although the clinical and epidemiological evi-
dences support the role of an infective agent. Nowadays, 
KD is considered as the most common cause of acquired 
heart disease in children in many countries, surpassing 
the acute rheumatic fever. The KD has a worldwide distri-
bution, but is more common in Asian countries (1). The 
incidence of the disease varies in different parts of the 
world, as it is 17, 66, and 137 in every 100000 children less 
than 5 years old in USA, Taiwan and Japan, respectively. Its 
incidence has increased in recent years (1-3). The KD is an 
illness of early childhood, as 80% of patients are less than 

5 years-old, although adolescents and adults may also be 
affected.

There is no specific diagnostic test. Therefore, the di-
agnosis of KD is based on the following clinical criteria: 
presence of fever for 5 days or more and at least four of 
the five principal clinical criteria including bilateral 
conjunctivitis, mucosal changes, changes in extremities, 
rashes and cervical lymphadenopathy (1).

Other clinical findings that are not included in the di-
agnostic criteria are arthritis, diarrhea and erythema at 
the site of previous bacillus Calmette-Guérin (BCG) vac-
cination. Laboratory findings include: elevated C-reactive 
protein (CRP) or erythrocyte sedimentation rate (ESR) (in 
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almost all of the cases), anemia, leukocytosis, thrombo-
cytosis, sterile pyuria, decreased albumin levels and mild 
increase of the hepatic enzymes (1, 2, 4).

Cardiac involvement is the most important manifes-
tation of KD and diagnosis is usually based on echocar-
diographic findings (5). However, the most important 
presentation is coronary artery aneurism, which occurs 
in almost 25% of untreated cases in the 2nd to 3rd week of 
disease and may lead to arterial thrombosis, arterial ste-
nosis, myocardial infarction, coronary aneurysm rupture 
and even sudden death (1). With an appropriate treat-
ment, the risk for coronary artery aneurysms decreases 
to 2 - 4% (1).

There are patients who do not fulfill the KD diagnostic 
criteria. However, they are still at risk for cardiac compli-
cations. Based on the defined diagnostic criteria, these 
cases are considered as “incomplete KD” and represent 
an indication for prompt initiation of the appropriate 
treatment (4).

2. Objectives
Studies show that the epidemiological characteristics 

vary in different regions of the world (1-3). Since KD is 
very common in Iran as in other Asian countries and its 
diagnosis is based on clinical criteria having no specific 
test, it is necessary to acquire precise information about 
the clinical and laboratory findings in our country. To 
determine whether there are differences among regions, 
it is necessary to study cases from different parts of the 
country. Therefore, the aim of this study was to assess the 
frequency of each clinical and laboratory finding and to 
survey the demographic features of KD as well as its out-
comes and potentially-prognostic factors in our region.

3. Patients and Methods
As the Besat Hospital, Hamedan, Iran is the only pedi-

atric infection and cardiology center in the Hamedan 
province and almost all children suspected with KD are 
referred there, we retrospectively studied the medical 
records of all children discharged from the Besat Hospi-
tal with a final diagnosis of KD from 2004 to 2013. Follow 
up data were also retrieved from the patients’ records. 
Demographic data, clinical features, and laboratory and 
echocardiographic findings were included in the assess-
ment forms. This study was approved by the Ethics Com-
mittee of The Hamedan University of Medical Sciences, 
Hamedan, IR Iran.

Diagnosis of complete KD was made based on the clini-
cal criteria: presence of fever for 5 days or more and at 
least four of the five principal clinical criteria: 1) bilateral, 
nonexudative bulbar conjunctivitis, 2) mucosal changes 
(pharyngeal injection, strawberry tongue, injected lips 
and dry fissured lips), 3) changes in extremities (periph-
eral edema, peripheral erythema and desquamation), 4) 
rash (maculopapular rashes, hives, erythema multiform) 

and 5) cervical lymphadenopathy > 1.5 cm in diameter 
(usually unilateral).

For incomplete KD, the diagnostic criteria were: fever ≥ 
5 days (not explainable by other causes) in the presence 
of at least two of the principal clinical criteria, in the set-
ting of elevated ESR and/or CRP (ESR > 40 mm/h, CRP ≥ 
30 mg/dL) and abnormal echocardiographic findings, or 
three supplementary laboratory criteria (3). The supple-
mentary laboratory criteria included albumin < 3.0 g/
dL, age-related anemia, elevation of alanine aminotrans-
ferase (ALT), platelet count > 450,000/mm3 after 7 days, 
white blood cell count (WBC) > 15,000/mm3, and urine 
WBC > 10/high-power field (1).

The software package used for data analysis was the 
SPSS version 16.0 (SPSS, Chicago, Illinois, USA). Statistical 
significance was noted for P ≤ 0.05. For finding the asso-
ciation between the qualitative variables, Chi-Square test 
was used, while independent sample t-test was applied 
for comparison of quantitative variables.

4. Results
In the present study, among the 74 patients discharged 

from the Besat Hospital with a final diagnosis of KD from 
2004 to 2013, 31 (41.9%) were female and 43 (58.1%) were 
male, 49 (66.2%) were from urban and 25 (33.7%) were 
from rural areas, 16 (21.6%) were admitted in spring, 18 
(24.3) in summer, 20 (27.0%) in fall and 20 (27.0%) in win-
ter. Age distribution of patients is shown in Table 1. 

Among all patients, 44 (59.5%) were diagnosed with 
complete and 30 (40.5%) with incomplete KD. The fre-
quency of each principal clinical finding is shown in Fig-
ure 1, and the other symptoms in Figure 2. Only 4 (5.4%) 
of the 74 patients were found with transverse lines on 
fingernails (Beau’s lines).

The frequencies of the supplementary laboratory cri-
teria were also studied. Leukocytosis was found in 36 
(48.6%), thrombocytosis in 32 (43.2%), anemia in 28 (37.8%), 
sterile pyuria in 15 (20.2%), increased ALT in 9 (12.1%), and 
hypoalbuminemia in 4 (5.4%) cases. We also compared 
the frequencies between patients with complete and in-
complete KD. The results are shown in Table 2. 

Table 1.  Age Distribution of Patients With KD

Age, mo No. (%)

< 12 11 (14.8)

13 - 24 16 (21.6)

25 - 36 13 (17.5)

37 - 48 12 (16.2)

49 - 60 5 (6.7)

61 - 72 5 (6.7)

73 - 84 4 (5.4)

85 - 96 3 (4.0)

> 96 5 (6.7)
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Figure 1. The Frequency of Principal Clinical Findings in Patients With KD
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Figure 2. The Frequency of Associated Clinical Findings in Patients With KD

Table 2.  The Frequency of Supplementary Laboratory Criteria 
in Patients With Complete and Incomplete KD

Supplementary Criteria Complete
KD a, No (%)

Incomplete 
KD, No (%)

P Value

Anemia 11 (25) 17 (56.6) 0.004

Thrombocytosis 14 (31.8) 18 (60.0) 0.008

Leukocytosis 21 (47.7) 15 (50.0) 0.462

Hypoalbuminemia 2 (4.5) 2 (6.6) 0.644

Sterile pyuria 8 (18.1) 7 (23.3) 0.399

ALT  elevationa elevation 5 (11.3) 4 (13.3) 0.446
a Abbreviations: ALT, alanine aminotransferase; KD, Kawasaki disease.

According to the echocardiographic findings, 17 (22.9%) 
cases were diagnosed with coronary artery abnormali-
ties, of which six (8.1%) had complete and 11 (14.8%) incom-
plete KD. Out of 17 coronary involvements, four (5.4%) 
accounted for coronary wall irregularities and 13 (17.5%) 
for aneurysms. Given that two patients referred after the 
acute phase of the disease, in timely-treated patients, 
only 11 (14.8%) were complicated with coronary aneurysm. 
With respect to the treatment, all 74 patients received in-
travenous immunoglobulin (IVIG). Only 9 (12.1%) cases 
required repetitive doses of IVIG, while two others (2.7%) 
received methylprednisolone.

Due to the importance of the coronary involvement, we 
also studied the relationships between its underlying fac-

tors as well as between the clinical and laboratory find-
ings. Results showed that coronary artery involvement is 
not significantly different with the variation of age, gen-
der, and clinical and laboratory findings. Nevertheless, it 
was significantly more frequent in patients with incom-
plete KD (P = 0.028).

In addition, prolonged fever was considered to be a 
risk factor for coronary aneurysms in other studies. In 
our study, there was no significant relationship between 
the duration of fever and coronary artery aneurysm. The 
considerable point is that if only echocardiography per-
formed in acute phase of the disease was included in our 
study, there would be a significant difference between 
the coronary artery involvement and conjunctivitis, in-
jected lips, and oral mucosa erythema (P < 0.05).

5. Discussion
Our study showed that the incidence of KD in the 

Hamedan province was somewhat higher in males 
compared to females, similar to other national and in-
ternational studies (1, 2, 6-9). There was no significant 
seasonal variability. According to Table 1, 77% of patients 
were less than 5 years old, a finding in accordance to the 
other reports (1).

Among the principal clinical criteria, except for fever, 
which was presented in all patients, the most common 
findings were conjunctivitis, rashes, and changes of the 
oral cavity and tongue, respectively, which that are simi-
lar to as reported by previous studies (1, 10). Peripheral 
erythema was the rarest finding. Cervical adenopathy 
was found in more than 40% of cases, which was consis-
tent with the findings of Saket et al. study in the Mofid 
Hospital of Tehran, IR Iran, as well as pediatric medical 
center study, even though it is considered as the rarest 
main symptom in many references and is reported in less 
than 30% of cases (9, 11).

Finger desquamation in the sub-acute phase of the ill-
ness was reported in more than 90% of cases in literature. 
Consequently, the American Heart Association (AHA) 
recommends performing echocardiography in patients 
who do not fulfill the complete criteria for KD in the 
acute phase of the disease, but present finger desquama-
tion in the sub-acute phase (1, 3). In the present study, fin-
ger desquamation was only found in almost half of the 
patients during the follow up visits. This was consistent 
with similar reports in Iran, as it was described in almost 
30% of patients in the researches of Yazd and Bandarab-
bas provinces studies and in 41% of cases in a study in Fars 
province (10, 12, 13). All of these studies show that finger 
desquamation in Iranian patients is less common and 
it is not reliable as a follow up measurement in patients 
with incomplete criteria and it is necessary to lower the 
threshold of echocardiography performing in suspected 
febrile patients.

According to Figure 2, among the associated clinical 
findings, cough, vomiting and diarrhea, respectively, 
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were the most common, although other studies have 
shown a greater importance of gastrointestinal symp-
toms in 65% of cases and respiratory symptoms in 30% (1). 
The presence of these symptoms is very important, be-
cause, although one of the main criteria for the KD diag-
nosis is a fever not explainable with other causes, there is 
a constant emphasis on the increasing incidence of gas-
trointestinal and respiratory symptoms in recent years.

Among laboratory findings, leukocytosis, thrombocy-
tosis, and anemia, respectively, were the most common 
supplementary laboratory criteria, in consistence with 
Yazd and Tehran provinces studies (9, 12). Anemia and 
leukocytosis were significantly more frequent in patients 
with incomplete KD. These findings suggested that the 
complete blood count (CBC), as a cost-effective test. is 
likely to further give a picture of the three supplemen-
tary criteria required for diagnosis of incomplete KD. 
Sterile pyuria was found in 22% of cases, which, according 
to references, is usually found in half of the patients. As it 
is a transient finding, it is suggested to repeat the urine 
analysis (UA) in suspected cases.

If fever persists for up to 36 hours after completion of 
the initial IVIG, a second dose of immunoglobulin should 
be administered. In this study, only 12.1% of cases required 
the repetitive dose. This result was similar to other stud-
ies in which the need for a repetitive dose of IVIG was 
reported in 15% of cases (1, 4). Although the effects of 
corticosteroids in the prevention of coronary involve-
ment has not been proven to date, it is recommended to 
administer methylprednisolone in the presence of per-
sistent fever after the second dose of IVIG. In our study, 
only two patients received methylprednisolone, which 
was similar to the results of other reports (1, 4, 14). In ad-
dition, the coronary aneurysm in the timely-treated pa-
tients (14.8% of all cases) was very impressive compared 
to the other studies. Coronary involvement was reported 
7.2% in a study on Taiwanese children and in almost 9% in 
Fars province, and was identical with that of Rezaei et al. 
in Mazandaran (2, 7, 10).

The relationship between the diagnosed coronary 
involvement in echocardiography in different phases 
of the disease (acute, sub-acute, and at the end of treat-
ment) and all clinical findings as well as supplementary 
laboratory criteria, showed no significant statistical rela-
tionship. Furthermore, prolonged fever, considered as a 
risk factor for coronary aneurysm in other studies, had 
no significant relationship with our study (1, 12, 15).

Although males  aged less than 1 year-old and incom-
plete KD are considered risk factors for developing coro-
nary involvement by other studies, in our study, there 
was no significant difference regarding gender and age. 
However, coronary aneurysms were significantly more 
common in patients with incomplete KD (P = 0.028) (1, 
16, 17).

With respect to the present study and other studies per-
formed in Iran, it seems that despite initiating the treat-

ment in the first 10 days of fever, suggested as the golden 
time for the prevention of coronary artery aneurysm, car-
diac complications occurred much more frequently in 
our patients. One reason might be the higher frequency 
of incomplete KD (40.5%) compared to other studies. In 
our opinion, other national studies should be performed, 
and, if our results repeated, this would suggest that the 
golden time for IVIG treatment should be revised and de-
creased to a safer time, in order to prevent these unpleas-
ant cardiac events in our region, which is considered as a 
high-prevalence area for KD.
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