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Abstract

Background: Kawasaki disease (KD) is described as a life-threatening vasculitis, which mostly develops in children below five years
of age and is diagnosed according to clinical criteria. It is also a common rheumatologic disorder in Iran.
Objectives: The present study aimed at determining the clinical and demographic characteristics of KD patients in Iran.
Methods: We retrospectively assessed 69 cases of KD in an Iranian pediatric population from March 2014 to March 2018. The Japanese
Kawasaki Disease Research Committee guidelines were used as the diagnostic criteria for typical KD. Incomplete or atypical KD was
diagnosed in patients with coronary artery changes, but without all the criteria for KD.
Results: In this study, 69 patients were recruited, with a male-female ratio of 1:8. Overall, 64% (n, 44) and 36% of children met the
criteria for typical and atypical KD, respectively. Also, echocardiographic abnormalities were reported in eight patients (12%). Coro-
nary artery aneurysm was found in 2% of patients, while other cardiac abnormalities were found in 12% of patients. The male-female
ratio of coronary artery anomalies and other cardiac abnormalities was 3:1. Polymorphic exanthema was the most common clinical
manifestation. The erythrocyte sedimentation rate≥ 40 mm/h was the most common laboratory finding, while skin desquamation
was the most common complication in other organs.
Conclusions: KD is not uncommon in Markazi Province, Iran. In this study, distribution of demographic characteristics was not
similar to reports from other countries. Also, clinical findings, age and gender distribution, laboratory findings, and complications
in other organs were not similar to previous reports. The incidence of typical and atypical KD was different in this region, especially
in terms of complications, such as cardiac and gastrointestinal complications.
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1. Background

Kawasaki disease (KD) is described as an acute vasculi-
tis of unknown etiology, which occurs in all populations (1,
2). In developed countries, KD is the most important cause
of acquired cardiovascular disease in children. It mostly af-
fects children under five years of age (80%), and the average
age of disease onset is two to three years (1, 2). In addition,
men are more prone to KD than women (male-female ratio,
1.5:1) (3).

For the first time, KD was described by Kawasaki in
1967 according to the clinical characteristics reported in
50 Japanese children (1, 2). It was defined as a distinc-
tive disease, associated with fever, oropharyngeal mucosal
changes (e.g., strawberry tongue and fissured lips), bi-
lateral conjunctival injection without exudate, polymor-
phous exanthem, swelling or redness of the feet and hands,

cervical lymphadenitis, and erythema of the palms and
soles. Besides persistent fever, five clinical features are fun-
damental to the diagnosis of KD: erythema of pharyngeal
and oral mucosa, cervical lymphadenopathy, bilateral non-
exudative bulbar conjunctivitis, hand and foot edema, and
rashes.

In classic KD, diagnosis is established if the patient has
persistent fever for five days or longer and presents with
at least four out of five diagnostic criteria for KD. Alterna-
tively, atypical or incomplete KD is diagnosed when the pa-
tient has persistent fever, but less than four out of five diag-
nostic criteria. It is known that laboratory and echocardio-
graphic findings may improve diagnosis in atypical cases
(1-4).

Some laboratory findings are associated with KD and
may contribute to its diagnosis: thrombocytosis, anemia,
elevated erythrocyte sedimentation rate (ESR), leukocyto-
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sis, and positive C-reactive protein (CRP). In addition, coro-
nary artery abnormalities are observed in approximately
one-quarter of untreated children. According to previous
studies, coronary artery aneurysm (CAA), which is the most
severe consequence of KD, has been reported in 20% - 25%
of patients without treatment (5-7).

2. Objectives

The present study aimed at increasing the current
knowledge of demographic and clinical features of KD pa-
tients at the pediatric ward of Amir-Kabir Children’s Hos-
pital in Markazi province, Iran.

3. Methods

In this descriptive cross-sectional study, patients with
KD, hospitalized in the pediatric ward of Amir-Kabir Chil-
dren’s Hospital in Arak, were recruited from January 2013
to July 2018. The study protocol was approved by the
Research Ethics Committee of Arak medical University
(IR.ARAKMU.REC.1397.205). Prior to the study, written in-
formed consents were obtained from the parents of chil-
dren.

Children with the diagnostic signs and symptoms of
KD, including a five-day fever plus four out of five ma-
jor clinical features of KD (i.e., classic KD), were recruited.
In addition, children with fever, along with two or three
major clinical features of KD and echocardiographic re-
sults indicative of coronary vessel involvement (i.e., atyp-
ical KD), were included.

The diagnostic criteria for KD were in line with the
guidelines of the Japanese Kawasaki Disease Research
Committee. Accordingly, atypical KD was diagnosed in
children with coronary artery abnormalities, who did
not strictly meet all the diagnostic criteria. For all sub-
jects, echocardiographic evaluation was performed and re-
peated in the first two months. Clinical manifestations,
laboratory results, cardiac and non-cardiac sequelae of the
disease, and demographic and clinical characteristics of
patients, including age, gender, type of treatment, onset
of intravenous immunoglobulin (IVIG) or aspirin therapy,
and duration of response to treatment, were carefully doc-
umented.

The participants were examined in terms of the diag-
nostic criteria, echocardiographic results, surrogate mark-
ers, and treatment interventions. Questionnaires were
used to gather data concerning the patient’s age at disease
onset, gender, clinical features, duration and presence of
fever along with other diagnostic criteria, laboratory find-
ings (e.g., high platelet count, low hemoglobin, high ESR,

and positive CRP), echocardiographic results, treatment
features, follow-up, and outcomes.

In the first two weeks, the patients were administered
IVIG (2 g/kg) and an anti-inflammatory dose of aspirin (100
mg/kg/day), followed by methylprednisolone pulses and
antiplatelet doses of aspirin (3 - 5 mg/kg/day) for the follow-
ing six weeks.

3.1. Statistical Analyses

The statistical parameters are expressed as frequency
and percentage. For data analysis, SPSS software version 25
was used.

4. Results

During six years, 69 children were diagnosed with KD
in the present study. Nearly all subjects were younger than
six years at disease onset. The mean age of children was
33.49± 24.31 months, and the age range was 7 - 120 months;
the majority of children were two years old (Table 1). Also,
45 (65.2%) patients were male, and 24 (34.8%) were female
(male-female ratio, 1.8:1).

Overall, 44 (64%) patients met four or five KD criteria,
12 (17%) met four criteria, 8 (12%) met three criteria, and 5
(7%) met two criteria. In addition, 81% of patients were di-
agnosed in the first ten days. Table 2 indicates the labora-
tory findings and clinical manifestations of the patients.
The body temperature of 83% of children was above 38.8°C.
The mean fever duration was 9.56 days, which indicates no
significant difference between the non-cardiac and cardiac
groups (P > 0.05).

Based on the findings, the mean interval between the
onset of symptoms and diagnosis was 7.23 days; however,
the longest time to establish a diagnosis was 38 days. The
time needed to confirm the diagnosis was different be-
tween the cardiac and non-cardiac groups (median, 9.7
days vs. 6.9 days), although it was insignificant (P > 0.05).
Moreover, the mean interval between the disease onset and
development of desquamation was 16.74 days. No positive

Table 1. The Patients’ Age at the Onset of Disease

Age (months) No (%)

≤ 12 15 (21.7)

13 - 24 19 (27.6)

25 - 36 11 (15.9)

37 - 48 7 (10.2)

49 - 60 7 (10.2)

61 - 72 8 (11.6)

≥ 73 2 (2.8)
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Table 2. The Laboratory Findings and Clinical Features of Patients at the Onset of
KDa

Clinical Features Positive Negative

Fever 69 (100) 0 (0)

Polymorphic exanthema 38 (55) 31 (45)

Bilateral conjunctiva injection 32 (46) 37 (54)

Changes in the oral cavity and lips 29 (42) 40 (58)

Changes in extremities 24 (35) 45 (65)

Agitation 22 (32) 47 (68)

Cervical lymphadenopathy 21 (30) 48 (70)

Laboratory Findings

ESR ≥ 40 mm/h 52 (75) 17 (25)

CRP ≥ 3.0+ 42 (61) 27 (39)

Abnormal liver function test 34 (49) 35 (51)

Hypoalbuminemia ≤ 3.0 g/dL 22 (32) 47 (68)

Hyponatremia 22 (32) 47 (68)

Urine ≥ 10 WBC/high-power field (sterile
pyuria)

11 (16) 59 (84)

Urine ≥ 5 RBC/high-power field 5 (7) 64 (93)

Involvement of Other Organs

Desquamation 52 (75) 17 (25)

Cardiac involvement 8 (12) 61 (88)

Arthralgia 7 (10) 62 (90)

Aseptic meningitis 3 (4) 66 (96)

Hydrops of the gallbladder 2 (3) 67 (97)

BCG inoculation site 2 (3) 67 (97)

Abbreviations: ESR, erythrocyte sedimentation rate; RBC, red blood cell; WBC,
white blood cell.
aValues are expressed as No. (%).

cultures (i.e., blood, urine, and throat) were identified in
our patients. Table 3 show the involvement of other organs
in KD patients. The seasonal distribution of KD showed in
Figure 1.

Coronary artery anomalies and other arterial abnor-
malities were reported in 8 (12%) patients, including six
males and two females. A nine-month-old girl and a six-
year-old boy developed giant aneurysms with a lumen di-
ameter of > 8 mm. The echocardiographic results were re-
ported in four patients with classic KD (6%) and 25 patients
with atypical KD (36%). In the latter group, 15 patients met
three out of five clinical criteria for KD, and ten patients
only met two out of five criteria.

The echocardiographic findings indicated a definitive
aneurysm in one patient, perivascular edema in two pa-
tients, pericardial effusion in one patient, and myocardi-
tis along with mitral regurgitation in four patients. CAA

Table 3. The Laboratory Findings in Patients with KD

Laboratory Findings Positive, No. (%)

Leukocytosis (WBC/mm3)

≥ 15000 20 (29)

≥ 25000 4 (6)

Absolute neutrophil (count/mm3)

≥ 2500 7 (10)

≥ 5000 38 (55)

≥ 10000 21 (30)

ESR

≥ 40 40 (74)

≥ 100 14 (26)

CRP

≥ 3+ 15 (22)

≥ 4+ 5 (7)

Thrombocytosis (platelet > 450000/mm3)

≥ 450000 40 (74)

≥ 1000000 11 (16)

SGOT elevation 23 (33)

SGPT elevation 21 (30)

Hemoglobin

< 10g/dL 10 (14)

< 12 g/dL 7 (10)

Pyuria

≥ 10 10 (14)

≥ 20 4 (6)

Abbreviations: ESR, erythrocyte sedimentation rate; SGOT, serum glutamic ox-
aloacetic transaminase; SGPT, serum glutamic-pyruvic transaminase.

occurred in one patient (2%), which persisted for one year.
Overall, 25 (36%) children received antibiotics for their dis-
ease, as they did not meet the KD criteria. Two patients were
treated with methylprednisolone.

5. Discussion

KD is described as a vasculitis of unknown etiology,
which mostly involves children. However, no specific tests
are available for the diagnosis of KD (1-3). Therefore, certain
clinical criteria should be fulfilled to confirm the diagno-
sis (4). Based on the Japanese guidelines for KD diagnosis,
four or five out of five major clinical criteria for KD should
be identified in patients.

The clinical characteristics of KD are not pathog-
nomonic. Therefore, to confirm a diagnosis, other diseases,
which mimic its clinical features (i.e., toxin-mediated
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Figure 1. The seasonal distribution of KD

staphylococcal and streptococcal diseases, systemic al-
lergic reactions to medications, and infections with en-
terovirus, adenovirus, or measles), should be excluded.
Nevertheless, the clinical course of classic KD is well char-
acterized (8-10).

The main objective of our study was to identify the clin-
ical presentations, epidemiology, laboratory results, and
cardiac sequelae of KD in Markazi Province, Iran. Consid-
ering the age distribution of 69 KD patients, the majority
were clustered in the 13- to 24-month-old age group. The
mean age of children was 33.49 ± 24.31 months at diagno-
sis. In addition, the majority of patients were born in win-
ter months. This seasonal trend has been also reported in
previous studies, in which KD patients were prominently
born in February (winter) (11).

Three patients showed recurrence and presented with
coronary artery disease. The risk of prolonged fever and
thrombocytosis was significantly higher in these patients,
and they were considered as possible risk factors for coro-
nary artery disease. The present findings are concurrent
with a study by Asadi-Pooya et al. on 113 KD patients in
Shiraz, Iran. They also reported that prolonged fever and
thrombocytosis are responsible for cardiac complications
(12).

In our study, a total of 69 suspected patients were en-
rolled. Forty-four patients (64%) were diagnosed with typi-
cal KD, and 25 (36%) patients were diagnosed with atypical
KD (male-female ratio, 1.8:1). In this regard, Shamsizadeh
et al. showed that 64 (61.5%) and 40 (38.5%) patients met
the diagnostic criteria for typical and atypical KD, respec-
tively. In contrast to our study, fever, along with conjunc-
tivitis and oral changes, was a cardinal sign (11). We found
fever in 100% of our patients, followed by polymorphic ex-
anthema. Lymphadenopathy was the least common clini-

cal feature, mostly found unilaterally in the course of dis-
ease (13, 14).

Asadi-Pooya et al. examined 113 patients over 12 years.
Similar to previous studies, a male preponderance was re-
ported (male-female ratio, 2.1:1). The incidence of coronary
artery disease was also higher in males. These findings con-
sidering the role of gender are in good agreement with
our results. Also, in the study by Asadi-Pooya et al., the
mean age of children was 3.89 years (12). Overall, 70% of
patients were 1 - 5 years old, whereas 90% of our patients
were younger than five years.

Asadi-Pooya et al. reported a median body tempera-
ture of 39.4°C in patients; based on their findings, temper-
ature was above 39°C in 70% of patients. Also, the mean
fever duration was 9.14 days, and no significant difference
was found between the cardiac and non-cardiac groups (P
> 0.05). On the other hand, in our study, the mean fever
duration was 9.56 days, and body temperature was above
38.8°C in 83% of patients.

The mean interval between the onset of symptoms and
disease diagnosis was seven days, and the maximum time
needed to establish a diagnosis was 45 days. Diagnosis was
confirmed within the first ten days in 75% of patients. The
required time for confirming a diagnosis was different be-
tween the cardiac and non-cardiac groups (median, 10 days
vs. 7 days); however, the difference was insignificant (P >
0.05). This finding is comparable with the present results.

Asadi-Pooya et al. (12) reported that 94.6% of patients
presented with conjunctivitis, 93.8% with oral changes,
51.3% with extremity changes, 80.5% with rashes, 65.4%
with cervical lymphadenopathy, and 41.5% with periun-
gual desquamation; these clinical findings are in contra-
diction with our results. The main clinical finding of our
study was polymorphous exanthema, and the least com-
mon clinical feature was cervical lymphadenopathy.

In contrast to our study, 25% of patients showed an ESR
> 80 mm/h in the study by Asadi-Pooya and colleagues. The
median ESR was 64 mm/h in the cardiac group, which is
not significantly different from the non-cardiac group (P
> 0.05) (12). We found an ESR of > 100 mm/h in 26% of
patients and an elevated ESR of > 40 mm/h in 52 (75%) pa-
tients. Unlike a previous study, which reported a CRP of 3
- 4 in 30% of patients (15), our study found a CRP of 3 - 4+
in 42 (61%) patients. With regard to other laboratory find-
ings, leukocytosis ≥ 15000/mm3 was reported in 24 (35%)
patients, with the predominance of polymorphonuclear
cells. Also, thrombocytosis (platelet > 450000/mm3) was
observed in 51 (90%) patients, and anemia (hemoglobin
level ≤ 12) was reported in 17 (24%) patients.

Siadati and Sabouni reported atypical KD in 36 out of
85 patients (42.3%), with a male-female ratio of 1:36 (15).
The major clinical findings observed in KD patients were
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changes in lips and mouth (70%), strawberry tongue (58%),
lip fissures (50%), skin eruptions as maculopapular rash
(56%), conjunctivitis without discharge (45%), and changes
in extremities (49%). Similar to earlier studies, cervical
lymphadenopathy (both bilateral and painless) was the
least common finding among major clinical criteria for KD
(43%). Cardiac complications were found in 21% of patients,
and aneurysms were identified in 7.3% (15). Other clin-
ical manifestations included gastrointestinal symptoms,
such as diarrhea, vomiting, ileus, and icterus. Our findings
do not support their observations, as polymorphous exan-
thema (55%) was the main clinical finding in our study, car-
diac complications were reported in 12% of patients, and
aneurysms were found in 2%.

Our results also revealed that 22 (32%) children with KD
were generally irritable and uncomfortable. High spiking
fever was common, exceeding 38˚C in nearly all patients.
Periungual desquamation occurred in 52 (75%) children
two to three weeks following the fever onset. The majority
of clinical manifestations in our patients were observed in
the first two weeks of the disease onset. Cardiac complica-
tions were reported in 8 (12%) children towards the second
to fourth week of the disease (16).

Cardiovascular complications, as the most important
contributors to morbidity and mortality in patients with
KD, primarily emerge in the acute phase. Cardiac involve-
ments include pericardial effusion, myocardial inflamma-
tion (in up to 50% of patients), and coronary artery abnor-
malities, which usually develop after ten days of the dis-
ease onset. Coronary artery disorders (aneurysm or ecta-
sia) have been reported in 20% - 25% of untreated patients.
Other cardiac findings, i.e., CAA, acute myocarditis, conges-
tive heart failure, mitral insufficiency, arterial ectasia, and
pericarditis with pericardial effusion, were more common
in the present study, compared to earlier research (5, 6, 10).

Asadi-Pooya et al. (12) showed that among ten patients
with cardiac involvement, three had coronary aneurysms
in their primary echocardiography, and seven presented
with dilated (> 4 mm) coronary arteries. In addition, two
cases showed pericardial effusion. Six patients showed tri-
cuspid regurgitation, and all ten patients showed mitral
regurgitation. In four patients, dilated coronary arteries
regressed almost after four weeks, based on the second
echocardiography; this condition remained in three pa-
tients for at least two months.

In the current study, the prevalence of cardiac involve-
ment was 12%, which is slightly different from previous re-
ports (20%) (15, 17). The prevalence of CAA in our study (2%)
was consistent with reports from other countries. How-
ever, a study from Isfahan, Iran, reported a higher inci-
dence of CAA (22.6%), compared to other reports (18). In
their study, male gender, WBC count > 20000 per mm3,

elevated ESR, pericardial effusion, and lack of IVIG treat-
ment in the first ten days of the disease were found respon-
sible for coronary aneurysms; careful follow-up was rec-
ommended in these patients (18). In our study, aneurysms
only developed in one patient, who was administered IVIG
for treatment before the tenth day of KD development.

Many other manifestations of KD, including arthritis,
indicate its systemic nature. Arthritis often involves small
finger and toe joints and is more common among girls
than boys (8-10, 15). In our study, arthralgia was observed
in 7 (10%) patients, and aseptic meningitis was identified
in 3 (4%) patients. Also, urethritis with sterile pyuria was re-
ported in 11 (16%) patients. Mild hepatitis with an increased
level of transaminases was reported in 44 cases. In addi-
tion, hydrops of the gallbladder occurred in 2 (3%) patients,
leading to severe pain in the right upper quadrant.

In order to manage KD, use of aspirin and IVIG as anti-
inflammatory drugs and long-term anticoagulation are
suggested. Treatment with IVIG and aspirin could majorly
change KD management. There are controversies about
the ideal time for initiating IVIG treatment, although it is
not a major concern to emergency physicians. Generally,
treatment is more successful if initiated in the first ten
days after the fever onset.

The risk of CAA increases due to delayed diagnosis or
treatment, which is more common in older children. If a
child meets all the clinical criteria for KD, IVIG treatment is
almost certain, particularly if surrogate markers confirm
the diagnosis. The classic dose of IVIG is a single daily infu-
sion of 400 mg/kg/d for four days or a single infusion of 2
g/kg for 12 hours. In the first two weeks, aspirin is recom-
mended at high doses of 80 - 100 mg/kg/d PO QID, followed
by maintenance doses of 3 - 5 mg/kg PO QID for six to eight
weeks. Reinfusion is necessary at 2 g/kg if fever persists or
recurs two days after the initial IVIG infusion. Sometimes,
multiple infusions of IVIG are used, especially in severe KD
cases.

A group of KD patients, who show resistance to IVIG
treatment, is the most vulnerable group to CAA and long-
term sequelae of the disease. In some of our patients, these
manifestations were reported. Despite timely IVIG treat-
ment, 5% of children with KD remain at risk of CAA. In
our study, the incidence of cardiac complications was 12%.
IVIG is still the gold standard treatment for the prevention
of CAA; however, additional infusions and steroids or im-
munosuppressants may be necessary in 10% - 15% of chil-
dren.

5.1. Conclusions

In this study, the demographic characteristics of pa-
tients were different from reports from other countries.
The prevalence of atypical KD was higher among children,
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and there was a male predilection. Conversely, the preva-
lence of coronary artery anomalies or other cardiac disor-
ders was lower.
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