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Summary

AIM OF THE STUDY: Kawasaki disease is a febrile illness 
which can lead to significant coronary artery lesions. Its in-
cidence varies among countries and is highest in Japan 
(330.2 children under 5 years old/100,000 per year). Since 
the epidemiology of Kawasaki disease in Switzerland is 
unknown, we conducted a national prospective data col-
lection between 2013 and 2017 to describe its incidence, 
diagnosis, and treatment.

METHODS: We collected demographic and clinical data of 
the children under 17 years old hospitalised with Kawasa-
ki disease in Switzerland between March 2013 and Febru-
ary 2017 using anonymous data collection forms with the 
help of the Swiss Paediatric Surveillance Unit (SPSU). We 
defined Kawasaki disease per the 2004 American Heart 
Association criteria: patients with ≥5 days of fever and ≥4 
of the 5 main clinical features were included as complete 
Kawasaki disease and patients with ≥5 days of fever and 
<4 of the 5 main clinical features were included as in-
complete Kawasaki disease. The incidence was calculat-
ed with the data of the Federal Statistical Office of Switzer-
land, considering permanent residents of the country. The 
different groups were compared by the unpaired student 
t-test for continuous variables and Pearson’s chi squared 
test for categorical variables, respectively.

RESULTS: We included 175 patients: 60% were boys, 
with a mean age of 38.2 months. The incidence of 
Kawasaki disease was 3.1/100,000 [95% CI 2.6–3.7] per 
year in children under 17 years of age and 8.4/100,000 
[95% CI 6.7–10.2] per year in children under 5 years of 
age. The most frequent clinical signs were a rash (85.4%) 
and changes of the lips and oral/pharyngeal mucosa 
(83.4%). The diagnosis of Kawasaki disease was made 
at a mean of 7.3 days after the first symptom. Echocar-
diography was abnormal in 52.3%. The treatment with in-
travenous immunoglobulins (IVIG) and acetylsalicylic acid 
was administered in accordance with international guide-
lines. Subgroup analysis showed that children older than 
5 years old had significantly more complete Kawasaki dis-
ease than the younger ones (78.8% vs 57.4%, p = 0.021). 
Children with “extreme ages” (<1 year old and >8 years

old) were diagnosed later (8.6 (±0.9) vs 7.0 (±0.3) days, p
= 0.0129), had longer duration of fever (9.8 (±0.9) vs 8.1
(±0.3) days, p = 0.013) and had more echocardiograph-
ic abnormalities (n = 26 (70.3%) vs n = 65 (47.5%), p =
0.014) at diagnosis. One child died during the acute phase
of the illness.

CONCLUSIONS: The incidence of Kawasaki disease in
Switzerland is in the lower range of other European coun-
tries.

Introduction

In 1967, Dr Tomisaku Kawasaki publihed in Japan the first
description of an acute inflammatory vasculitis of medium
sized arteries now called Kawasaki disease. It is an acute
febrile illness of unknown aetiology occurring predomi-
nantly in infants and young children that can sometimes
affect the myocardium, pericardium, and the coronary ar-
teries, with dilatations, ectasia, and aneurysms. Because of
the lack of a pathognomonic test, the diagnosis of the dis-
ease is based on a constellation of internationally agreed
clinical signs, which may appear sequentially.

Children usually present with high-spiking fever and some,
if not all, of the following clinical manifestations: bilateral
non-exudative conjunctivitis, erythema of the oropharynx,
red fissured lips, strawberry tongue, unilateral cervical
node enlargement, and swelling of the hands and feet with
erythema of the palms and soles. Within five days of the
onset of fever, a maculopapular erythematous rash can ap-
pear, often beginning in the perineal area. Commonly, two
to three weeks after the onset of the fever, the patient de-
velops periungual desquamation [1].

The diagnosis of complete Kawasaki disease, also called
classic or typical Kawasaki disease, is based on the pres-
ence of ≥5 days of fever and the presence of ≥4 of the five
main clinical features. Children who don’t present with
sufficient clinical criteria but who have consistent labora-
tory or echocardiographic findings can be diagnosed with
incomplete Kawasaki disease (also sometimes referred to
as atypical Kawasaki disease), which accounts for approx-
imately 20% of cases [2]. The treatment consists of high
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doses of IVIG given preferentially within the first 10 days
of fever, associated with acetylsalicylic acid, which sig-
nificantly reduces the development of coronary artery
aneurysms and ectasia from 15-25% to about 5% [3].

Despite the treatment efficacy, Kawasaki disease is now
the leading cause of acquired heart disease in children in
developed countries, exceeding rheumatic heart disease.
Long term follow-up of patients with persistent coronary
artery aneurysms shows an increased incidence of acute
coronary syndrome [4]. Despite complete regression on
coronary angiography, patients with a history of coronary
aneurysm have persistent intimal thickening and endothe-
lial dysfunction, which could represent a long term risk
factor for premature coronary atherosclerosis [5]. Even in
patients who did not have coronary lesions, some data sug-
gest endothelial dysfunction and increased arterial stiff-
ness, without clear clinical implications [6].

The incidence of Kawasaki disease differs widely among
ethnic groups and is highest in Japan, where 330.2/100,000
children aged 0 to 4 years are diagnosed every year [7],
followed by other Asian countries. In Europe and North
America, the reported incidence is between 4.9 (Denmark)
and 19.0/100,000/year (USA) in children under 5 years of
age [8]. The influence of genetic factors in the develop-
ment of the disease is illustrated by the higher rates of
Kawasaki disease in the Asian populations having migrat-
ed to countries with low incidence [9] and the high relative
risk of Kawasaki disease among family members [10].

Since the epidemiology of Kawasaki disease in Switzer-
land is unknown, we conducted a prospective national data
collection with the aim of determining the epidemiology,
diagnostic modalities, treatment, and early outcomes of
children diagnosed with Kawasaki disease.

Methods

All children under the age of 17 hospitalised in Switzer-
land and reported by the Swiss Paediatric Surveillance
Unit (SPSU) between March 2013 and February 2017 with
a diagnosis of Kawasaki disease were included.

We defined complete Kawasaki disease as per the 2004
American Heart Association (AHA) criteria [3]: the pres-
ence of ≥5 days of fever and ≥4 of the 5 main clinical fea-
tures (cutaneous rash, cervical lymphadenopathy >1.5 cm
diameter, conjunctivitis, changes of lips or oral/pharyngeal
erythema, and extremity changes). The cases with less than
4 clinical signs were considered incomplete.

Coronary arteries were described as “normal”, dilated” or
“aneurysm” and known sizes were expressed as z-scores
using the Boston equation [11], calculating the body sur-
face area with the Haycock formula [12].

Announcement was done through the SPSU (www.sp-
su.ch), which is a surveillance system for rare paediatric
diseases in hospitalised children in each of the 33 Swiss
paediatric hospitals set up by the Swiss Pediatric Associ-
ation and the Federal Office of Public Health. It covers
the 1.3 million Swiss paediatric hospital population. After
receiving the initial anonymous report by the SPSU, we
collected the following data for each patient with a data
collection form addressed to the physician in charge of
the patient during the hospital stay: demographics (birth
date, gender, race, canton of residence), presentation of

Kawasaki disease (symptoms, dates of first symptom and
diagnosis), investigations needed to establish the diagnosis
(laboratory values, cardiac investigations as well as radi-
ological and microbiological studies), and treatment (dos-
es and date of intra-venous immunoglobulins [IVIG] and
acetylsalicylic acid administration, other treatment for
Kawasaki disease or for alternative diagnosis).

The primary outcome of the study was to calculate the inci-
dence of Kawasaki disease in Switzerland. The secondary
outcome was the analysis of the demographic characteris-
tics of the patients, the method and time needed to establish
the diagnosis, the treatments administered, and the short
term (end of hospital stay) clinical outcomes.

Comparative data analysis was done for patients with com-
plete and incomplete forms of Kawasaki disease and for
children below and above 5 years of age. Given that most
of the epidemiological studies about Kawasaki disease in-
clude only children under 5 [8, 13], we decided to compare
that age group with older children. This allows us to com-
pare this subgroup with other studies and to explore if the
older patients have different characteristics than the ones
that are usually included in studies. Children at extreme
ages (under 1 year and over 8 years) were also compared to
children in the more “classical” age group. We chose these
criteria for extreme ages based on an American epidemio-
logical study which demonstrated more coronary artery le-
sions in children under 1 and over 8 years old [14].

Statistical analysis was performed with STATA 15.0 (STA-
TA Corp., College Station, Texas, USA).

Continuous variables are expressed as mean and standard
deviation, while categorical variables are presented as ab-
solute numbers and percentage. The different groups were
compared by the unpaired student t-test for continuous
variables and Pearson’s chi squared test for categorical
variables, respectively. A p-value <0.05 was considered
significant.

The incidence of Kawasaki disease was calculated using
the data of the Federal Statistical Office of Switzerland, in
relation to the permanent residents of the country in the rel-
evant calendar year.

The research protocol was approved by the Institutional
Ethics Board. Because of the anonymous data collection,
the Ethic Committee waived the informed consent. The
study was performed in compliance with the 1964 Helsinki
declaration and its later amendments.

Results

The SPSU reported 257 cases of Kawasaki disease with a
return of 252 (98%) data collection forms. Of these, 77 pa-
tients were excluded: 64 (24.9%) because of missing data
on duration of fever and 13 (5.1%) because they were di-
agnosed and treated before the 5th day of fever (figure 1).

Therefore, 175 patients were included in the analysis, with
a mean age of 38.2 (+/–31.0) months, 105 (60%) of them
were boys (table 1). The patients under 5 years of age rep-
resented 81% of the children diagnosed with Kawasaki dis-
ease, as illustrated in figure 2. The most frequent clini-
cal signs reported were a rash in 146 patients (85.4%) and
changes of the lips and oral/pharyngeal mucosa in 145 pa-
tients (83.4%). Complete Kawasaki disease was reported
in 107 patients (61.1%).
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In addition to the usual clinical signs of Kawasaki disease,
the children included in the study presented with various
other clinical features, most often digestive complaints (n
= 25, 14.3%), osteo-articular (n = 8, 4.6%) and ear-nose-
throat symptoms (n = 6, 3,4%). Differential diagnosis was
actively sought: 134 (78.4%) children had urine analysis,
an abdominal ultrasound was performed in 84 (48.3%) pa-
tients, throat cultures were performed in 52 (30.1%) cases.

The diagnosis of Kawasaki disease was made at a mean of
7.3 (+/–4.1) days after the first symptom. The first echocar-

Figure 1: Flow chart of the study showing the inclusion and exclu-
sion process of the patients. 257 children were reported by the SP-
SU. 5 data collection forms were not returned and therefore were
excluded of the study. 64 forms didn’t mention fever duration and
13 patients were diagnosed with Kawasaki disease before com-
pleting 5 days of fever. These patients were excluded of the study.
175 patients were included in the cohort.

diography was performed at a mean of 1.1 days of diagno-
sis (range: 6 days before to 24 days after diagnosis).

The seasonality of Kawasaki disease was ill-defined, with
a non-homogenous pattern within the four years of the
study. The only clear trend concerns the lowest diagnosis
rate, which occurred in September and October (Figure 3).
The geographical repartition of the patients, determined
with their home location, is illustrated in figure 4.

All patients had an echocardiography, which was abnormal
in 91 patients (52.3%). The detailed results are presented
in table 2.

We calculated z-scores for the patients for whom we had a
coronary artery diameter documented (table 3).

An ECG was performed in only 163 children (66.0%) dur-
ing their hospital stay, of which 17 (14.2%) were described
as abnormal, most of them showing non-specific repolari-
sation abnormalities.

All but 1 child (n = 174, 100%) received IVIG at a dose
of 2.0 g/kg. A second dose of IVIG was necessary in 39
(23.8%) patients. Children who had a second IVIG infu-
sion had significantly more coronary artery lesions than
those who had only one (table 4).

A second line treatment was given to 16 (9.4%) children,
after or instead of a 2nd IVIG infusion (table 2). Acetylsal-
icylic acid was prescribed to 173 (99.4%) patients, at an-
ti-inflammatory doses for a mean of 6.3 (±6.6) days and
thereafter at anti-thrombotic doses for a duration depen-
dent on subsequent echocardiographic results.

One child (0.6%) died during the acute phase of the dis-
ease, despite an intensive treatment with Extra Corporeal
Membrane Oxygenation.

We compared the children who were 5 years old or
younger (n = 142) to the older children (n = 33): the latter

Figure 2: Bar chart showing the distribution of the children diagnosed with Kawasaki disease by age group. Most of the patients were between
0 and 4 years old.
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group had a significantly higher rate of complete Kawasa-
ki disease (78.8% vs 57.4%, p = 0.021). Despite the fewer
clinical signs in younger children, there was no significant
difference in the time needed to diagnose Kawasaki dis-
ease in the two groups and the cardiac outcomes were sim-
ilar (Table 5). The least represented clinical sign, cervical
adenopathy, was significantly more prevalent in children
aged 5 or more (48.2% vs 74.2%, p = 0.009).

We also compared extremes of ages (less than 1 year old
and more than 8 years old) with ages in between. The diag-
nosis of Kawasaki disease was made significantly later in
the “extreme age” group patients (8.6 (±0.9) vs 7.0 (±0.3)
days, p = 0.0129), they had a significantly longer dura-
tion of fever (9.8 (±0.9) vs 8.1 (±0.3) days, p = 0.013) and
had significantly more echocardiographic abnormalities (n
= 26 (70.3%) vs n = 65 (47.5%), p = 0.014) at diagnosis
(table 6).

Discussion

This is the first national study describing the epidemiology
of Kawasaki disease in Switzerland. It follows a large ret-
rospective single-centre study performed in our Paediatric
Cardiology Unit analysing patients under 18 years old with

a diagnosis of Kawasaki disease between 1981 and 2014
[15]. Of note, while most epidemiological studies regard-
ing Kawasaki disease only included children under the age
of 5, we were able to include all children under 17 years
old. This allowed us to obtain a more complete view of the
local epidemiology. Furthermore, considering the collect-
ing data system we used and its excellent coverage [16],
we can reasonably assume to have included the vast major-
ity of the children treated for Kawasaki disease in Switzer-
land.

New recommendations about Kawasaki disease diagnosis
and treatment were published in 2017 [2]. The most impor-
tant change in diagnosis is that experienced clinicians are
allowed to diagnose Kawasaki disease after only 3 days of
fever if the clinical presentation is typical. Given that our
inclusion criteria were chosen before 2017, the definition
of Kawasaki disease used in this study is more stringent re-
garding the number of days of fever than the current one.

The overall annual incidence of Kawasaki disease in chil-
dren under 17 years of age in Switzerland was 3.1 /100,000
[CI 95% 2.6–3.7] per year. For children less than 5 years
old, the incidence was 8.4/100,000 [95% CI 6.7–10.2] per
year.

Table 1:
Baseline characteristics. Data are provided as mean and standard deviation, respectively as absolute number and percentage, as appropriate. All patients: n = 175.

Gender: male 105 (60%)

Weight (kg) 14.7 ±7.5

Age at onset (months) 38.2 ±31.0

Clinical signs Total days of fever 8.5 ±3.7

Rash (n = 171) 146 (85%)

Adenopathy (n = 168) 89 (53%)

Conjunctivitis (n = 171) 136 (80%)

Extremity changes (n = 168) 106 (63%)

Lips & mouth changes (n = 172) 145 (83%)

Diagnosis Complete Kawasaki Disease 107 (61%)

Number of days between 1st symptom and diagnosis (n = 174) 7.3 ±4.1

Number of days between diagnosis and transthoracic echocardiography (n = 170) 1.1 ± 2.5

Lab results CRP (g/L) (n = 174) 108 ±82

White blood cells (G/L) (n = 172) 17 ±8.2

Platelets (G/L) (n = 170) 375 ±182

Haemoglobin (g/L) (n = 172) 103 ±16

Urinalysis performed 134 (78%)

Other examinations Abdominal ultrasound performed 84 (48%)

Throat swab performed 52 (30%)

Bone marrow analysis performed 1 (0.6%)

Cardiac exams Abnormal ECG (n = 120) 17 (14%)

Abnormal transthoracic echocardiography (n = 174) 91 (52%)

– Pericardial effusion (n = 154) 23 (15%)

– Myocardial dysfunction (n = 165) 2 (1.2%)

– Valvular regurgitation (n = 152) 14 (9.2%)

– Perivascular brightness (n = 168) 39 (23%)

– Perivascular brightness as single transthoracic echocardiography anomaly 18 (10%)

– Coronary findings: right coronary artery (n = 173) Normal 149 (86%)

Dilated 13 (7.5%)

Aneurysmal 11 (6.4%)

z-score (data from n = 23 patients) 4.8 ±3.2

– Coronary findings: left coronary artery (n = 173) Normal 123 (71%)

Dilated 37 (21%)

Aneurysmal 13 (7.5%)

z-score (data from n = 35 patients) 6.7 ±4.3

– Patients with bilateral coronary arteries lesions 17 (9.7%)
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Had we included all 253 patients regardless of the number
of days of fever before the diagnosis, the incidence of
Kawasaki disease would have been 11.9 /100,000 [95%
CI 10.9-13.0] per year for children <5 years old and 4.5/

100,000 [95% CI 3.9–5.1] per year for children <17 years
old.

In Europe, the incidence of Kawasaki disease for children
<5 years old ranges between 4.9 (Denmark) and 15.2/

Figure 3: Bar chart showing the seasonality of Kawasaki disease in Switzerland, with a nadir in September and October.

Figure 4: Geographical repartition of patients with Kawasaki disease in Switzerland, by residence. The major incidence was in “Suisse orien-
tale” with 3.8/100,000 children under 18 years old per year and the lowest in Zurich with 1.8/100,000 children under 18 years old per year.
(Comment: Three children were foreigners diagnosed during holidays. They don't appear on the map but are included in the study.). Copyright:
Office fédéral de la statistique
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100,000 per year (Ireland) [17]. Switzerland therefore lies
in the medium range among European countries.

The demographic data of our cohort regarding age and
gender is consistent with the international literature [18].

Seasonal variation was low and non-consistent between the
four years of the study, except for September and October,

during which the lowest incidence was reported. Japanese
data over a 14-years period shows some similarities, with
a nadir in October and two peaks in January and June, with
the incidence in between being high but not peaking. The
authors mention a viral trigger as a possible explanation
[19].

Table 2:
Treatment. Continuous variables are expressed as mean and standard deviation (SD). Categorical variables are expressed as absolute number and percentage. All patients: n =
175.

IVIG administered (n = 174) 174 (100%)

– Dose (g/kg) (n = 166) 2.0 ±0.2

– Number of days between diagnosis and 1st IVIG (n = 173) 0.2 ±0.6

– 2nd IVIG course (n = 164) 39 (24%)

– Number of days between 1st and 2nd IVIG doses (n = 38) 2.4 ±1.9

Acetylsalicylic acid (n = 174) 173 (99%)

– Initial acetylsalicylic acid dose (mg/kg) (n = 172) 72 ±25

– Duration initial acetylsalicylic acid (days) (n = 141) 6.3 ±6.6

– Chronic acetylsalicylic acid dose (mg/kg) (n = 129) 7.0 ±12

Further treatment 31 (18%)

– 2nd line treatment 16 (9.1%)

– 2nd line treatment: corticosteroids 13 (7.4%)

– 2nd line treatment: infliximab 2 (1.1%)

– 2nd line treatment: rituximab 1 (0.6%)

– 3rd line treatment (infliximab) 1 (0.6%)

IVIG: intravenous immunoglobulins

Table 3:
Z-scores. Data are provided as mean and standard deviation.

z-score

Right coronary artery (n = 23) 4.8 ±3.2

Left coronary artery (n = 35) 6.7 ±4.3

Table 4:
Relation between the number of coronary artery lesions and the need for a second dose of intra-venous immunoglobulins. Data are provided as absolute numbers.

IVIG: 1 dose (n = 135) IVIG: ≥2 doses (n = 39) p-value

Presence of coronary artery lesions 36 19

Absence of coronary artery lesions 99 20 0.0115

Table 5:
Presentation characteristics among children younger versus older than 5 years. Continuous variables are expressed as mean [range]. Categorical variables are expressed in ab-
solute numbers (%).

≤5 years old (n = 142) >5 years old (n = 33) p-value

Clinical signs Total days of fever 8.1 [5-28] 10 [6-30] 0.006

Rash 118 (85%) 28 (88%) 0.707

Adenopathy 66 (48%) 23 (74%) 0.009

Conjunctivitis 108 (78%) 28 (85%) 0.339

Extremity changes 89 (65%) 17 (55%) 0.291

Lips & mouth changes 114 (81%) 31 (97%) 0.03

Diagnosis Complete Kawasaki disease 81 (57%) 26 (79%) 0.021

Number of days between 1st symptom and diagnosis 7.1 [1-23] 8.2 [1-29] 0.1897

Number of days between diagnosis and transthoracic echocardiography 1 [-6-13] 1.5 [-2-24] 0.3113

Cardiac exams Abnormal ECG 15 (16%) 2 (8.0%) 0.32

Abnormal transthoracic echocardiography 77 (55%) 14 (42%) 0.207

– Pericardial effusion 18 (15%) 5 (16%) 0.835

– Myocardial dysfunction 0 (0%) 2 (6.5%) 0.003

– Valvular regurgitation 10 (8.2%) 4 (13%) 0.383

– Perivascular brightness 33 (24%) 6 (19%) 0.573

– Right coronary artery Normal 124 (88%) 25 (78%)

Dilated 10 (7.1%) 3 (9.4%)

Aneurysmal 7 (5.0%) 4 (13%) 0.246

– Left coronary artery Normal 95 (68%) 28 (85%)

Dilated 34 (24%) 3 (9.1%)

Aneurysmal 11 (7.9%) 2 (6.1%) 0.13
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The diagnosis was made in a timely fashion and concor-
dant with other studies [20, 21] and the distribution of
the clinical signs corresponds to the typical description
reported the literature [22]. Some children had their first
TTE some days before the diagnosis of Kawasaki disease
was attributed, which can reflect the early evocation of
Kawasaki disease as a differential diagnosis and the easy
access to specialised care in Switzerland. It is possible that
some of these patients developed further cardiac anom-
alies, which then wouldn’t have been described in the
study unless they were still present at discharge (question
forms asked for initial and discharge ETT). Even if this is a
limitation of the study, we think that such transient anom-
alies in a small hypothetical subset of children is not ex-
tremely relevant.

Remarkably, the presence of a cervical lymphadenopathy
seemed to be related to the age group, the patients aged 5
or more having a higher prevalence than the younger ones.
A possible explanation is linked to lymphoid organ matu-
ration, which takes place around 5–6 years of life. There-
fore, clinical features linked to the lymphoreticular system
may be less obvious in younger patients [23].

Nearly 40% of presentations were incomplete Kawasaki
disease, in front of reported proportions between 15 and
36% [24]. The 2004 AHA guidelines define incomplete
Kawasaki disease as unexplained fever ≥5 days associated
with 2 or 3 clinical signs and compatible laboratory and/
or echocardiography findings. In this study, we considered
all children who did not meet the complete definition of
Kawasaki disease but were diagnosed with Kawasaki dis-
ease by their paediatrician or cardiologist as incomplete
cases of Kawasaki disease. It is possible that the higher rate
of incomplete Kawasaki disease in Switzerland reflects
overdiagnosis, some patients presenting with less than 2
clinical signs.

The incidence of cardiac lesions in our cohort is higher
than 8%, which is the number reported in the last Japanese

survey, covering the years 2015 and 2016 [7]. The 2004
AHA guidelines included perivascular brightness in the
positive echocardiographic findings in Kawasaki disease
but, due to low inter- and intra-observer reliability and
unclear significance [25], it was removed from the 2017
recommendations [2]. In our cohort, 18 (10.3%) patients
presented with perivascular brightness as a unique
echocardiographic abnormality. It is possible that these
children were overdiagnosed with Kawasaki disease. For
the counting of the coronary artery lesions, we decided to
inventory each coronary artery separately, each lesion be-
ing a separate risk factor for subsequent myocardial infarc-
tion. In our cohort, 17 (9.7%) children presented bilateral
coronary artery lesions. Even by adjusting our definition
to the Japanese one, which considers only coronary
aneurysms/dilatations/stenosis, valvular lesions, and my-
ocardial infarcts (our definition included perivascular
brightness and pericardial effusion as well), the incidence
of cardiac lesions would still be significantly higher in the
present study. The results of a recent Spanish report are
more consistent with ours [26]. According to data derived
from both Japanese and Caucasian children [27, 28], ear-
ly IVIG administration (defined as administration before
day 5 of illness) is associated with a decreased incidence
of coronary artery lesions. In the Japanese study, children
received IVIG on day 5 of the illness. In both the current-
ly presented Swiss cohort and the Spanish study, they are
treated later. The promptness of diagnosis and treatment in
Japan could explain that difference. The implementation of
the new AHA 2017 guidelines, in which diagnosis can be
made before 5 days of fever, might therefore help in reduc-
ing the incidence of coronary artery lesions.

In this study, the diagnosis was usually made timely so
as to administer IVIGs within day 10 of fever. The in-
ternational recommendations for the treatment were fol-
lowed, and the vast majority of the patients received IVIG
and acetylsalicylic acid. In our cohort, the number of pa-
tients who needed a second dose of IVIG is higher than the

Table 6:
Comparison between children at the extreme spectrum of age (defined as <1 year or >8 years) versus typical age (between 1 and 8 years). Continuous variables are expressed
as mean [range]. Categorical variables are expressed in absolute numbers (%).

<1 year old &>8 years old (n = 37) 1-8 years old (n = 138) p-value

Clinical signs Total days of fever 9.8 [5–30] 8.1 [5–19] 0.0129

Rash 32 (87%) 114 (85%) 0.83

Adenopathy 13 (36%) 76 (58%) 0.022

Conjunctivitis 28 (78%) 108 (80%) 0.769

Extremity changes 19 (54%) 87 (65%) 0.225

Lips & mouth changes 30 (81%) 115 (85%) 0.543

Diagnosis Complete Kawasaki disease 18 (49%) 89 (65%) 0.079

Number of days between 1st symptom and diagnosis 8.6 [2–29] 7.0 [1–21] 0.0309

Number of days between diagnosis and transthoracic echocardiography 0.7 [–3–10] 1.2 [–6–24] 0.2739

Cardiac exams Abnormal ECG 9 (35%) 8 (8.5%) 0.001

Abnormal transthoracic echocardiography 26 (70%) 65 (48%) 0.014

– Pericardial effusion 4 (13%) 19 (15%) 0.784

– Myocardial dysfunction 0 (0%) 2 (1.6%) 0.452

– Valvular regurgitation 4 (13%) 10 (8.3%) 0.469

– Perivascular brightness 10 (29%) 29 (22%) 0.339

– Right coronary artery Normal 26 (72%) 123 (90%)

Dilated 3 (8.3%) 10 (7.3%)

Aneurysmal 7 (19%) 4 (2.9%) 0.001

Left coronary artery Normal 19 (54%) 104 (75%)

Dilated 11 (31%) 26 (19%)

Aneurysmal 5 (14%) 8 (5.8%) 0.039
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15-20% described by Li et al. in their meta-analysis [29].
Unlike the AHA recommendations, which define IVIG re-
sistance as persistence or recrudescence of fever after 36
hours after completion of the first IVIG infusion, most of
our patients received the second IVIG infusion after only
24 hours. The higher incidence of IVIG refractory patients
in our study could reflect hasty retreatment.

The management of the cases which did not respond to the
first IVIG infusion was heterogeneous: as an alternative to
a second dose of IVIG, resistant cases were treated with
corticosteroids, infliximab and/or rituximab. The interna-
tional recommendations from 2004 [3] suggest as the first
option a second dose of IVIG, given that it has a dose-
response effect (low level of evidence). Steroids are rec-
ommended if the second IVIG infusion fails to resolve the
fever. Even though corticosteroids added to IVIG for the
initial treatment in patients with severe Kawasaki disease
based on prediction scores lower the rate of coronary ar-
teries lesions [30], the efficacy of corticosteroids to treat
IVIG-resistant children is not clearly established [2]. In-
fliximab is described as an option under investigation. The
2017 update [2] adds that, after a phase I study, Infliximab
is considered a safe alternative to a second IVIG infusion.
Successful use of Rituximab is described only in 1 case re-
port [31].

Comparison between this Swiss national cohort and the
one analysing 30 years of retrospective data in our centre
in Lausanne [15] shows similar demographic data and clin-
ical features at diagnosis. The increase in the proportion
of incomplete Kawasaki disease over time described in the
retrospective cohort seems to be confirmed by this study.
The proportion of abnormal initial echocardiography was
more than 10% higher in the “historical” cohort than in
this study. The different way to describe TTE anomalies
in these two studies doesn’t allow a good comparison but
perivascular brightness was described in 53% of patients in
the retrospective study but in only 23% in this one. Since
the diagnosis was made around day 7 of symptoms for both
groups, a significant delay in performing the exam doesn’t
explain this difference. The appreciation of perivascular
brightness is very subjective and poorly reproducible. For
this reason perivascular brightness is not part of the 2017
recommendations (see above).

The subgroup analysis showed that in very young (< 1year
old) and older children (>8 years old), the diagnosis of
Kawasaki disease, and therefore the initiation of treatment,
is often delayed. The same subgroup has more cardiac
anomalies and coronary lesions. Given that this study was
not designed to assess causality, we can only hypothesise
about the link between treatment delay and coronary le-
sions. It is worth noting that retrospective American stud-
ies show an increase in coronary artery lesions in children
under 1 and over 10 years old without precise description
of timing of IVIG administration [14, 32, 33].

This study has limitations. The first is the relatively high
number of missing data regarding the number of days of
fever, leading to the exclusion of these patients from the
study and thus potentially leading to a slight underestima-
tion of the incidence of Kawasaki disease. This is even
more true since these patients would probably have been
included as Kawasaki disease under the new AHA guide-
lines.

The second important limitation is that coronary artery z-
scores were not part of the initial data collection form. The
questionnaire asked only for qualitative assessment and
size of the coronary arteries, which was rarely documented
if the qualitative assessment was normal.

The main strength of this study is its prospective, nation-
wide coverage. Furthermore, an outstanding response rate
was achieved. This demonstrates the indispensable work
of national organisations like the SPSU which make paedi-
atric studies on infrequent diseases possible.

Finally, this is the first epidemiological study of Kawasaki
disease in Switzerland.

Further follow-up of this cohort will allow researchers to
determine the medium and long-term outcomes of these
patients.
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