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ABSTRACT We conducted a retrospective review of all cases of Kawasaki disease admitted to the major
referral centres in Sari, East Mazandaran from 1 November 1997 to 30 October 2002. Of 29 probable cases,
25 were confirmed, giving an average annual incidence rate of 7.3 per 100 000 in children 0–5 years. The
mean age of all cases was 38 months (range: 3.5–80 months). There was a male predominance. The mean
time between the onset of illness and diagnosis was 8.2 ± 3.1 days. Five of the 25 patients had cardiovascu-
lar abnormalities before treatment. All patients were treated with intravenous immunoglobulin and 22 (88%)
responded to a single dose of treatment and high doses of acetylsalicylic acid; 2 patients needed a second
dose of IVIG, and 1 patient required a third. Complete recovery was noted in all patients except for 1, who is
under follow-up and treatment.

Maladie de Kawasaki dans la partie orientale de la province de Mazandaran (République islamique
d’Iran), 1997-2002
RÉSUMÉ Nous avons réalisé une étude rétrospective de tous les cas de maladie de Kawasaki admis dans les
principaux centres d’orientation-recours de Sari (partie orientale de la province de Mazandaran) du 1er novem-
bre 1997 au 30 octobre 2002. Vingt-cinq (25) des 29 cas probables ont été confirmés, ce qui donne un taux
d’incidence annuel de 7,3 pour 100 000 chez les enfants de 0-5 ans. L’âge moyen de tous les cas était de 38
mois (extrêmes 3,5-80 mois). Il y avait une prédominance masculine. Le temps moyen entre le début de la
maladie et le diagnostic était de  8,2 ± 3,1 jours. Cinq des 25 patients présentaient des anomalies cardio-
vasculaires avant le traitement. Tous les patients ont été traités par immunoglobuline intraveineuse et 22 (88 %)
ont répondu à une seule dose de traitement et à de fortes doses d’acide acétylsalicylique ; 2 patients ont eu
besoin d’une seconde dose d’immunoglobuline intraveineuse et un patient a eu besoin d’une troisième dose.
Une guérison complète a été constatée chez tous les patients sauf un, qui fait l’objet d’un suivi et d’un traitement.
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Introduction

Kawasaki disease is an acute vasculitis of
infants and children which has been report-
ed worldwide. High fever, bilateral non-
purulent conjunctivitis, cervical lymphade-
nopathy, skin rash, and oral mucosal and
extremity changes characterize the disease.
The diagnosis of Kawasaki disease is clini-
cal and based on the presence of fever and
at least 4 of the above-mentioned clinical
findings, after exclusion of other childhood
conditions that may give rise to similar
signs and symptoms [1,2]. Kawasaki dis-
ease affects the coronary arteries in 20%–
25% of untreated patients [3,4]. Admi-
nistration of intravenous immunoglobulin
(IVIG) within the first 10 days of illness
decreases the prevalence of coronary ar-
tery abnormalities (CAA) to 2%–5% [5–7].
Several infectious agents, environmental
and bacterial toxins as well as unusual re-
sponse to a variety of different superanti-
gens have been suggested to cause
Kawasaki disease, however the actual
cause is unknown [8,9].

Epidemiological studies indicate that
host factors, including age, sex and race,
influence the occurrence of the disease [9].
Kawasaki disease occurs worldwide [10–
18] with the highest incidence reported in
Japan [10,19]. This disease is now the
most common cause of acquired heart dis-
ease in North American and Japanese chil-
dren [11,19,20].

Kawasaki disease was first recognized
in Iranian children in the early 1980s [21].
However, except for a few case reports
[22–24], little information is available on
the epidemiology of the disease in our
country [21]. This kind of information is
particularly lacking in the northern part of
the country. Thus we aimed to provide
more detailed data on the epidemiological
picture, clinical presentation, laboratory

findings, management and outcomes of
Kawasaki disease in Iranian children in East
Mazandaran (northern Islamic Republic of
Iran) during the 5-year period between
1997 and 2002.

Methods

East Mazandaran is located in the north of
the Islamic Republic of Iran. It has an esti-
mated population of 1.5 million and a tem-
perate climate. Six hospitals in East
Mazandaran admit and care for paediatric
patients (1 university teaching hospital and
5 others with limited paediatric beds). We
undertook a retrospective review of the
medical records of all cases with Kawasaki
disease referred, treated or discharged
from these hospitals in the 5-year period
from November 1997 to October 2002. We
confirmed diagnosis of Kawasaki disease
based on criteria outlined by the American
Heart Association [1,2]. The diagnosis of
CAA by echocardiography (2D ECHO)
was based on the criteria established by the
Japanese Ministry of Health [25]. Informa-
tion concerning demographic, clinical and
laboratory data, and management and out-
come of each case was obtained from pa-
tients records. Parametric data were
expressed as mean and standard deviation
(SD) and range, incidence of the disease
was calculated by dividing the number of
positive cases by the population of the re-
gion obtained from the census office of
Sari (53 000 for 0–5 years for each year;
73 000 for 5–9 years for each year).

Results

Of 29 probable cases in the 5-year period,
25 were confirmed as Kawasaki disease.
Yearly distribution of cases was: 2, 9, 5, 5,
4 for the years 1997–2002 respectively.
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The average annual incidence rate of the
disease was 7.3 per 100 000 in the 0–5 year
age group. Figure 1 shows the age distribu-
tion of Kawasaki disease. As observed in
this study, 60% of cases were younger
than 3 years, with a mean age of 38 (SD
22.3) months (range 3.5–80 months).
There was a male predominance of 56%
(1.27/1).

As shown in Figure 2 the majority of
Kawasaki disease cases occurred in au-
tumn (10 of 25, 40%), and 32%, 16% and
12% occurred in the spring, summer and
winter respectively. The mean time interval
between the occurrence of the first sign
and diagnosis of the disease was 8.2 (3.1)
days (range 3–17 days).

Fever for longer than 5 days was the
most common finding in all patients, fol-
lowed by red lips and oral changes (92%),
bilateral conjunctival congestion (92%),
changes in peripheral extremities (84%)
and polymorphous skin rash (84%). Cervi-
cal lymph node enlargement was the least
frequently reported cardinal sign (72%),
and 84% of patients had some other signif-
icant signs and symptoms, such as irritabil-
ity, diarrohea, vomiting and joint pain
(Table 1). Most of the patients had been

seen by an outside physician and had re-
ceived antibiotics prior to their admission.
Mild anaemia [mean haemoglobin level of
9.5 (SD 0.92) g/dL (range: 7.5–11.5 g/
dL)], and leukocytosis [mean white blood
cell count of 15 700 (SD 6721)/mm3

(range: 8200–37 100/mm3)] were observed
in most patients (Table 2). Sequential plate-
let counts showed thrombocytosis [mean
pretreatment platelet of 350 000 (SD
152 000)/mm3 (range: 110 000–598 000)
/mm3)]. However, 1–2 weeks post-treat-
ment mean platelet counts were 655 000
(SD 130 000)/mm3 (range: 379 000–
914 000/mm3). Most patients had evidence
of an acute phase response with a rise in
their erythrocyte sedimentation rate (ESR)
and/or C-reactive protein concentrations,
the mean ESR being 86 (SD 39.5) mm/h
(range: 17–152 mm/h).

All patients received 1 course of IVIG
(23 patients, single infusion: 2 g/kg body
weight, 2 patients 1 g/kg), and high dose
acetylsalicylic acid (60–100 mg/kg per
day). Seventy-two (72) hours after com-
pletion of IVIG infusion, 22 (88%) of the
25 patients responded and became afebrile.
The 3 (12%) patients with persistent fever
were re-treated with a second infusion of

Figure 1 Age distribution of the 25 patients with Kawasaki disease in East Mazadaran by month

Age group (months)
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IVIG, 2 of whom responded to treatment.
Because of progressive CAA and continued
fever in 1 patient (resistant case), a third
dose of IVIG (1 g/kg) was given and the
patient subsequently improved.

ECG and ECHO detected cardiovascu-
lar abnormalities (CVA)-CAA in 5 out of 25
patients (20%) in the first 48 hours of diag-
nosis and/or treatment: one 3.5-month-old
patient with evidence of ischaemic heart

disease on ECG and mild pericardial effu-
sion on ECHO, and 4 patients with CAA on
ECHO. During the 3–12 months of follow
up, CVA and CAA of 4 of these patients im-
proved. One patient continued to have mild
CAA. Patients’ characteristics and haema-
tological findings of patients with or with-
out cardiac complications are shown in
Table 3. CVA-CAA were significantly more
common among those who had a longer
time to diagnosis and treatment [11.67 (SD
4.6) days before treatment versus 7.19 (SD
2.6) days before treatment, P = 0.024] and
older patients [60.75 (SD 20.22) months
versus 32.8 (SD 21.45) months, P = 0.03].

Discussion

The patients described in this study had
characteristics and results of laboratory in-
vestigations similar to those reported in se-
ries from other countries. The disease was
seen more often in boys than girls (1.27/1)
as reported in other studies [3,10–19]. The
estimated annual incidence rate of Kawasa-
ki disease in this study was 7.3/100 000
children under 5 years of age, which is
lower than that reported from Japan (90–

Table 1 Patients fulfilling the diagnostic
criteria of Kawasaki disease

Criteria No of patient %
(n = 25)

Fever > 5 days 25 100

Oral mucosal changes 23 92

Conjunctivitis 23 92

Rash 21 84

Peripheral extremity changes 21 84

Cervical lymphadenopathy 18 72

Othersa 21 84

aOthers: associated signs and symptoms such as
nausea, vomiting, abdominal pain, irritability,
drowsiness, headache, arthralgia, arthritis, dysuria,
frequency, diarrhoea, hepatomegaly, tachycardia,
sweating and aseptic meningitis.

Figure 2 Monthly and seasonal distribution of Kawasaki disease in children in East Mazandaran
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112/100 000 children) [10,19,21] and China
(18.2–30.6/100 000 children) [16], similar
to some populations in the United States of
America (USA) (4.3–47.1/100 000 chil-
dren) [2,11–13,26] and more than that re-
ported from England and Australia
(3.4–3.7/100 000 children) [14,15] and Ja-
maica (2.7/100 000 children) [17]. The

finding that 84% of cases were children
under 5 years is consistent with 80% of
age-specific clustering of illness in Japan
and the USA [1–13,19]. However, our inci-
dence rate is higher than previously report-
ed (60%) from southern Islamic Republic
of Iran [21]. The mean age of presentation
(38 months) was higher than that in Japan

Table 3 Characteristics of patients with Kawasaki disease according to presence or absence of
cardiac complications

Variable Cardiac complication No cardiac complication P-value
(n = 5) (n =20)

Mean SD Mean SD

Sex ratio: male/female 4/1 1/1

Age (months) 60.75 20.22 32.84 21.45 0.03

Duration of fever before treatment
(days) 11.67 4.60 7.19 2.60 0.02

Haemoglobin (g/dL) 9.32 1.08 9.53 0.80 NS

White blood cell count (/mm³) 16180 3105 20922 19066 NS

Neutrophil count (%) 75.2 6.76 74.55 9.46 NS

Platelets before treatment (/mm³) 255.20 181.73 359.22 140.96 NS

Peak platelet count (/mm³) 674.60 84.55 659.83 84.55 NS

Erythrocyte sedimentation rate
(mm/h) 75.80 46.51 85.55 35.84 NS

SD = standard deviation.
NS = not significant.

Table 2 Haematological laboratory findings in the patients with
Kawasaki disease

Variable Mean SD Range

Haemoglobin (g/dL) 9.5 0.92   7.5–11.5

White blood cell counts (/mm³) 15 700 6 721   8 200–37 100

Neutrophil counts (/mm³) 11 564 2 605   4 900–29 680

Platelet count (/mm3):
Before treatment 350 000 152 000 110 000–598 000
2–3 weeks after treatment 655 000 130 000 379 000–916 000

Erythrocyte sedimentation rate
(mm/h) 86 39.5 17–152

SD = standard deviation.
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(9–10 months) [19], China (median 2.3
years) [16] and the USA (2.3 years)
[12,13,26] but was similar to that in Thai
children (37 months) [18] and lower than
reported from southern Islamic Republic of
Iran (53 months) [21].

The number of children with the disease
peaked in the autumn and spring in our
study, whereas the number of patients in-
creased in winter in Japan [19], in winter
and spring in the USA [12,13,26] and
southern Islamic Republic of Iran of Iran
[21], and in spring and summer in China
[16]. These findings suggest that suscepti-
bility to Kawasaki disease may be related to
climate and season.

The clinical manifestations of Kawasaki
disease in the children in our study were
similar to those reported previously
[1,2,9,21]. Of the 5 cardinal clinical fea-
tures, lymphadenopathy was the least fre-
quently seen. This concurs with 70% of
reports from Japan [19], USA [11,12] and
China [16]. Conjunctivitis, exanthem,
oropharyngeal and changes in peripheral
extremities were seen in more than 80% of
the patients and were consistent with the
findings of other studies [1,2,9,16–18] as
well as one report from southern Islamic
Republic of Iran of Iran [21].

Cardiovascular complications are the
most common cause of both short- and
long-term morbidity and mortality in pa-
tients with Kawasaki disease, as noted by
previous reports [3,7,9,11]. In our study,
the frequency of CVA-CAA in the patients,
before or shortly after the start of treatment
was 20% (5 out of 25 patients). This con-
trasts with 2 multi-centre studies of Ka-
wasaki disease which reported 6 of 158
(3.8%) patients and 17 of 523 (3.2%) pa-
tients with CVA-CAA [5,7]. However, our
frequencies are within the range reported in
other reports—55 of 377 patients (14.6%)
[27] and 6 of 28 patients (21%) [28].

Male gender, older age and delayed di-
agnosis were identified as the risk factors
for development of CVA-CAA in patients
with Kawasaki disease which concurs with
some studies [9,28–30] but not with others
[27,30,31]. Haematological laboratory
findings of patients with and without cardi-
ac involvement were not to significantly
different from each other.

A large dosage of IVIG in conjunction
with high dose of acetylsalicylic acid (60–
100 mg/kg per day) initiated within 10 days
of the onset of the fever decreases the oc-
currence of CVA-CAA [1,2,5,6,27]. After a
single infusion of IVIG (2g/kg) plus acetyl-
salicylic acid (60–100 mg/kg/day), 88% of
our patients (22 of 25) responded to the
treatment within 48–72 hours; they became
and remained afebrile and progression of
cardiac disease was stopped and improve-
ments noted. These results are similar to
other reports that indicated more than 85%
of patients with Kawasaki disease respond-
ed to 1 course of IVIG [1,5,6,7,27]. Re-
treatment with IVIG or administration of
pulse steroids or cytotoxic drugs in chil-
dren with persistent fever or worsening
CAA is advocated by some clinicians
[27,31–36]. In our study, 3 patients who
failed to respond to the initial IVIG and ace-
tylsalicylic acid treatment were treated with
a second dose of IVIG, 2 of them respond-
ed well, but the third patient did not; his fe-
ver persisted and CAA worsened. He finally
responded after a third dose of IVIG and
became afebrile and CAA progression
stopped.

In conclusion, our study provides the
first representative information on the epi-
demiological characteristics of Kawasaki
disease among children in East Mazanda-
ran, Islamic Republic of Iran. The annual
incidence of the disease in our sample is
similar to that reported by most studies un-
dertaken in industrialized countries and
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most of the patients responded to the rec-
ommended treatment regimen. Because of
the danger of the cardiac involvement, the
diagnosis of Kawasaki disease should be

considered in any child with persistent fe-
ver, signs of mucocutaneous inflammation
and laboratory data associated with sys-
temic inflammation.
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