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Abstract The clinical features and risk factors for recur-
rence of Kawasaki disease (KD) remain unclear. In order to
summarize clinical features of recurrent KD and identify risk
factors associated with recurrence, we conducted a retrospec-
tive review of the medical records of consecutive cases of
KD from January 2002 to December 2010. Demographic,
clinical, laboratory, and echocardiographic data were ana-
lyzed. The maximum coronary artery Z score normalized
against body surface area was assessed using coronary artery
diameters. At the first onset of recurrent KD, children had
longer durations of fever before intravenous immunoglobu-
lin (IVIG) treatment and higher levels of alanine aminotrans-
ferase, serum aspartate aminotransferase (AST), and lower
hemoglobin levels than those with a single episode of KD.
Multivariate logistic regression analysis showed that long
durations of fever before IVIG treatment, high AST levels,
and reduced hemoglobin levels were significantly associated
with recurrent KD. Ten of the 22 recurrent KD children had
coronary artery complications during the first onset episode,
and six (60 %) of these also had coronary artery complica-
tions during the recurrence. Children with longer durations
of fever, lower hemoglobin levels, and higher AST levels
may be at increased risk for KD and coronary artery compli-
cations are more likely to occur in children with recurrent
KD if they were present during the first episode.

Keywords Kawasaki disease . Recurrence . Risk factors .

Z score

Abbreviations
AST Serum aspartate aminotransferase
ALT Alanine aminotransferase

BSA Body surface area
CRP C-reactive protein
CI Confidence interval
ESR Erythrocyte sedimentation rate
IVIG Intravenous immunoglobulin
KD Kawasaki disease
LMCA Left main coronary artery
LAD Left anterior descending coronary artery
OR Odds ratio
RCA Right coronary artery
WBC White blood cell count

Kawasaki disease (KD) is a self-limiting systemic inflam-
matory illness, and coronary artery dilatation and/or aneu-
rysm are a major complication of KD [9, 20]. Nowadays,
coronary complication of KD represents the leading cause of
acquired heart disease in children [21]. Epidemiological
studies in Asian children suggest that the etiological agent
underlying KD may be associated with environmental
changes [14, 24]. It is well known that the disease recurs in
some children. Previous surveys have shown that the pro-
portion of recurrent KD ranges from 1.4 % in China to 3 % in
Japan [4, 22, 23]. However, despite a considerable number of
cases of recurrent disease, limited information exists regard-
ing risk factors associated with recurrent KD.

Coronary artery complications of KD constitute one of the
most serious problems associated with the disease, and some
studies have reported the relationship between cardiac abnor-
malities and the recurrence of KD [7, 15, 16]. Data from a
Japanese nationwide survey showed that coronary artery com-
plications are more likely to be observed among children with
recurrent disease than among patients with the first episode of
recurrence KD. However, this study was limited as the data
used to assess coronary artery abnormalities were derived from
the JapaneseMinistry of Health [18], whose definition contains
subjective elements, incompletely accounts for patient size and
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ignores a time course. More recently, regression equations
based on measurements from nonfebrile normal children have
been used to calculate Z scores based on body surface area
[3, 11]. These allow for the assessment of the involvement of a
time course. However, no study has used measurements of Z
scores to assess changes in the coronary arteries in children
with recurrent KD.

The purposes of this study were to summarize the clinical
features of recurrent KD, determine risk factors that may help
to identify children with KD at risk of recurrence, and to
clarify whether a more complicated course occurs in recurrent
cases compared to single-onset cases. We hypothesized that
recurrent acute KD would be associated with laboratory and
clinical evidence of systemic inflammation and, furthermore,
that both noncoronary artery cardiac abnormalities and coro-
nary artery abnormalities are correlated with recurrent KD.

Subjects and methods

Subjects

We retrospectively reviewed the clinical records of consecu-
tive KD children treated between January 2002 and December
2010 at the Beijing Children Hospital in China. The criteria
for a diagnosis of KD included fever (temperature exceeding
38 °C) accompanied by at least four of the following five
criteria: bilateral conjunctival injection, changes in the lips and
oral cavity, nonpurulent cervical lymphadenopathy, polymor-
phous exanthema, and changes in the extremities. These di-
agnostic criteria were in compliant with the Diagnostic
Guidelines for Kawasaki Disease (5th revision, issued by
the Japan Kawasaki Disease Research Committee in 2002).

The management of KD has been standardized at Beijing
Children Hospital through the use of a defined clinical path-
way. Pediatric hospitalizations of children aged <18 years
with an International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9-CM) code for KD
(446.1) listed as the major or the second diagnosis on the
discharge record were selected. After discharge, they were
followed up in our Kawasaki disease clinic, which is a
multidisciplinary clinic that includes an infectious disease
specialist and cardiologist. Echocardiograms were obtained
by experienced personnel and interpreted by the same group
of cardiologists during the acute phase and 6 to 8 weeks later.

Recurrent KD was defined as intervals between the first
and second episodes of ≥2 months [7]. This time interval was
chosen as by this time we would expect almost all of those
children to have normalized levels of inflammatory markers,
including the erythrocyte sedimentation rate (ESR) and C-
reactive protein (CRP).

Children were excluded when clinical or laboratory evi-
dence suggested any other disease that can to mimic KD,

such as adenovirus, Epstein–Barr virus, scarlet fever, or
bacterial cervical lymphadenitis. Children diagnosed after
the first 10 days of the onset of fever, those who experienced
recurrent KD within 2 months of the first episode and those
who suffered three or more episodes were also excluded.
Finally, children who lacked any of the individual data
parameters that were required for the statistical analyses in
this study were also removed from our dataset.

Data collection

According to the surveys, all children were divided into two
groups: single-onset KD groups, n=1,151 and recurrent KD
groups, n=22. Their medical records were then retrospectively
reviewed for demographic information, clinical and laboratory
findings, and echocardiography results. Laboratory tests were
performed at least once weekly until the serum levels of ESR
and CRP normalized. The highest value was selected for anal-
ysis in the case of white blood cell count (WBC), serum
aspartate aminotransferase (AST), alanine aminotransferase
(ALT), CRP, ESR, and the lowest value in the case of hemo-
globin concentration, platelet count, serum albumin concentra-
tion, and sodium concentration.

The coronary artery sizes in children with KD were eval-
uated by cardiac ultrasound studies. Two-dimensional echo-
cardiographic measurements of coronary artery dimensions,
the left main, proximal right and proximal left anterior de-
scending coronary arteries (LMCA, RCA, and LAD, respec-
tively), were obtained at least three times during the early
phase: before treatment, after treatment for 7 days, and before
discharge. The diameter of the coronary artery was expressed
as a Z score and the value of the standard deviation (SD) from
a standardized coronary artery dimension were calculated
from the body surface area (BSA) [3]. The calculation of body
surface area is based on the following equation:

Weight < 30kg : BSA m2
� �

¼ weight kgð Þ � 0:035 m2=kg
� �þ 0:1

Weight30−50kg : every5kggainedequates to0:1m2BSA

Dilation of the coronary artery was defined as a Z score≥2.5,
which was calculated using the following equation:

Z score ¼ observeddiameter−meannormaldiameterð Þ
standarddeviationof thenormaldiameterð Þ

Statistical analysis

All data were analyzed with the Statistical Package for the
Social Sciences for Windows software version 12.0 (SPSS
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Inc., Chicago, IL, USA). Data are presented as either the
mean ± SD for continuous variables or as the number
(percentage) of children for categorical variables. Intragroup
variables were compared using the paired t test, and intergroup
variables were compared using the Students t test. Proportions
were compared using the χ2 test. To determine the cutoff
value of each parameter that was found to be significant,
relative operating characteristic (ROC) curves were used. A
logistic regression analysis was used to determine indepen-
dent parameters that predicted recurrent KD, and results were
expressed as an odds ratio (OR) with 95 % confidence inter-
vals (CI). A 95%CI that did not include 1.0 was interpreted to
indicate statistical significance. A level of p<0.05 was con-
sidered statistically significant. All authors had full access to
the data and take responsibility for its integrity. All authors
have read and agreed to the manuscript as written.

Results

Demographic data

Over the 8-year period of observation, 1,484 children were
admitted to the Beijing Children Hospital with a diagnosis of
KD. Three hundred and eleven children were excluded from
this study, including 181 children who were diagnosed after
10 days of illness and 126 with incomplete clinical or labo-
ratory data. Thus, 1,173 children were included as the study
subjects. Of them, 26 children were potential cases of recur-
rent KD. Three of them were excluded as they presented
within 2 months of their original disease and were therefore
defined as suffering from a re-exacerbation of the original
disease rather than a true recurrence. One further child was
excluded as this was their third episode of recurrent KD.
Consequently, 22 children were defined in the present study
as recurrent KD, and 1,151 single-episode KD children were
used as the control group. The proportion of recurrent KD
was 1.88 %.

The mean age of the single-episode KD groups was
2.5 years (range, 2.07–176.43 months). The male to female
ratio of single-episodeKD childrenwas 1.72:1 (728males and
423 females). The distributions of age at the first illness and
recurrence and the interval between the two episodes of the 22
children with recurrent KDs are shown in Table 1. Of the 22
children with recurrent KDs, 9 were boys and 13 girls with a
male/female ratio of 1:1.4. The age at the first onset of recur-
rent KD ranges from 4.0 months to 4.8 years (mean, 26.0±-
16.9 months). The age at the second onset of recurrent KD
ranges from 11.0 months to 6.0 years (mean, 39.5±-
19.5 months). The average interval between the two episodes
was 12.0±2.0 months. Twenty-one children (95.5 %) suffered
a recurrence within 2 years after the first episode and one case
(4.5 %) developed a recurrence after 2 years. In a comparison

between genders in the single-episode groups, female children
were more likely to suffer a recurrence after the initial episode
(P=0.026).

Characteristics and clinical outcomes in recurrence KD

Table 2 compares the results between the first episode of
recurrent KD groups and the single-episode KD groups' dura-
tion of fever and laboratory data. The mean duration of fever
before intravenous immunoglobulin (IVIG) treatment in the
first episode of recurrent KD groups was 8.1±3.1 days, where-
as it was 5.2±2.7 days in the single-episode KD groups. The
mean duration of fever before IVIG treatment during the first
episode of recurrent KD groups was significantly longer than it
was in the single-episodeKD groups (P<0.001). There were no
statistically significant differences between the groups with
respect to the duration of fever after IVIG treatment, WBC,
platelet count, ESR, CRP, serum albumin, and sodium (all,
p>0.05). However, hemoglobin, ALT, and AST were signifi-
cantly higher (P<0.001, P=0.032, P<0.001, respectively) in
the first episode of recurrent KD groups compared to the single-
episode KD groups.

Table 2 compares the results between the group with the
second episode of recurrent KD groups and the single-
episode KD groups. The mean duration of fever before
IVIG treatment was significantly longer in the second epi-
sode of recurrent KD groups compared to the single-episode
KD groups (P<0.001). There were no statistically significant
differences between the groups with respect to the mean
duration of fever after IVIG treatment, WBC, hemoglobin
level, platelet count, ESR, CRP, ALT, AST, serum albumin,
and sodium (all, p>0.05).

Patient laboratory parameters of children with recurrent
KD are summarized in Table 2. There were also no statisti-
cally significant differences between the second episode and
the first episode with respect to the duration of fever, WBC
count, hemoglobin level, platelet count, ESR, CRP, ALT,
serum albumin, and sodium (all, p>0.05).

Coronary arteries in the single-episode KD group

All coronary diameters at admission were transformed to Z
scores; the maximum Z score of the left main coronary artery
(LMCA) was 1.76±2.39, 2.23±2.10 for the RCA and
2.40±2.49 for the left coronary artery (LCA). Coronary
artery abnormalities were found in 417 out of 1,151 children
(36.2 %) in the single-episode KD group (Table 2).

Coronary arteries in the group with recurrent KD

Figure 1 shows the distributions of the maximum Z score of the
LMCA, RCA, and LAD over a time course. In the first episode
of recurrent KD children, the Z scores for the LMCA, RCA,
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and LAD were 1.62±0.93, 2.37±1.33, and 2.87±2.45, respec-
tively. The maximum Z scores of all three coronary artery
dimensions showed no significant differences between the first
episode of recurrent KD group and the single-episode KD
group. The incidence of coronary artery complications is sum-
marized in Table 2. Ten out of 22 children (45.5 %) with the
first episode of recurrent KD developed coronary artery abnor-
malities, which was higher than the single-episode KD group
(417/1,151, 36.2 %), but this was not statistically significant
(Table 2).

In the second episode of recurrent KD children, the max-
imum Z scores were 1.71±1.27, 2.03±0.86, and 2.28±1.42
for the LMCA, RCA, and LCA, respectively. The coronary
artery dimensions showed no significant differences between
the second episode of recurrent KD children and the single-
episode KD groups, but there was a tendency for the scores to
decrease compared to the first episode of recurrent KD chil-
dren. The coronary artery abnormalities that developed were
found in 8 (36.4 %) out of 22 children in the second episode of
recurrent KD (Table 2).

Of note, 10 of the 22 recurrent KD children developed
coronary artery abnormalities at the first episode, and 6
(60 %) of the 10 also experienced the abnormalities during
the second episode of recurrent KD. However, 2 (16.6 %) of
the 12 children that did not have coronary artery abnormalities
at the first episode developed an abnormality during the
second episode of recurrent KD. This was a significantly
higher proportion than those who did not have coronary artery
abnormalities at the first episode (p=0.035).

Treatment in recurrence KD

Of 1,151 children in the single-episode KD group, 1,134
(98.5 %) received IVIG treatment in the acute febrile phase,
1,095(95.1 %)were treated with IVIG dose of 2 g/kg/day for
1 day, and 56 (4.9%) were treated with IVIG dose of 1 g/kg/day
for 2 consecutive days. Overall, 197 (96.2 %) IVIG-
nonresponsive patients were treated by additional IVIG therapy,
and 17 (1.5 %) out of 197 children were treated with steroids
after additional IVIG treatment because of continuing fever.

Table 1 Means and standard deviations for age and interval between the first and recurrent episodes of KD

Age at the first onset (month) Age at the second onset (month) Interval (month) Interval <2 years
n (%)

Interval >2 years
n (%)

Recurrent KD
(n=22)

26.0±16.9 39.5±19.5 12.0±2.0 21 (95.5) 1 (4.5)

Data are presented as the mean standard deviation or n (%)

Table 2 Comparison of laboratory and clinical data of patients with recurrent KD and the single-episode KD group patients

The first onset
of recurrent KD (n=22)

Second onset
of recurrent KD (n=22)

Single-onset
KD (n=1,151)

Female, n (%) 13 (58.3) 423 (36.8)a

Fever duration before IVIG treatment (days) 8.1±3.1 8.5±5.3 5.2±2.7a

Fever duration after IVIG treatment (days) 1.9±1.4 1.7±1.3 1.6±1.2

WBC (/mm3) 16.3±5.6 18.1±8.2 17±6.4

CRP (mg/dL) 67.3±44.9 71.0±42.4 92.4±42.4

ESR (mm/h) 81.9±31.3 71.5±34.5 71.5±34.5

ALT (IU/L) 70.0±152.3 47.5±57.8 43.6±63.7b

AST (IU/L) 122.0±180.0 75.3±122.2 39.0±1.7b

Platelet (×103/mm3) 599.0±242.1 315.3±123.6 535.0±213.3

Albumin (g/dL) 29.2±7.2 32.2±6.2 30±12.2

Sodium (mEq/L) 134.1±3.1 135.4±4.1 135±5.1

Hemoglobin (g/dL) 96.3±29.3 104.9±24.2 102.0±17.9b

Coronary artery complications, n (%) 10 (45.5) 8 (36.4) 417 (36.2)

Nonresponse to IVIG, n (%) 5(22.7) 21(95.5) 197(16.9)

Data are presented as the mean and standard deviation or n (%)
a Comparison of patients with recurrent KD and a single episode of KD: p<0.05
b Comparison of the first onset of recurrent KD and the single-onset KD groups: p<0.05

WBC white blood cells, ESR erythrocyte sedimentation rate, ALT alanine aminotransferase, AST aspartate aminotransferase, ALT alanine amino-
transferase, CRP C-reactive protein
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In the first episode of recurrent KD children, all children
(100 %) were administered IVIG at 2 g/kg/day for 1 day
(n=20; 91 %) or 1 g/kg/day for 2 days (n=2; 9 %). Five
(22.7 %) children were diagnosed as nonresponsive to IVIG,
and one patient (4.5 %) was given steroids. There were no
significant differences in the proportion of IVIG treatment or
the number of nonresponsive children in the first episode
group or those with recurrent KD (both, p>0.05).

IVIG was also administered to all patients experiencing
their second episode of recurrent KD. Of these, 21 (95.5 %)
were treated with 2 g/kg/day IVIG for 1 day and one (4.5 %)
was treated with 1 g/kg/day for 2 days. Four (18.1 %) were
diagnosed as nonresponsive to IVIG, and steroids were not
administered for recurrent KD in any patient. There also
were no significant differences in the proportion of IVIG
treatment and IVIG-nonresponsive between the second epi-
sode of recurrent KD and the single-episode KD groups
(both, p>0.05).

Risk factors of KD recurrence

To determine the relative effect of each risk factor in Kawasaki
disease recurrence, we performed a logistic regression analy-
sis. A comparison of the results between the first episode of
recurrent KD groups and the single-episode KD groups for
clinical and laboratory data showed that being female, the
duration of fever before IVIG treatment, and ALT, AST, and
hemoglobin levels were significant predictors of recurrent KD
(P=0.026, P<0.001, P=0.038, P<0.001, P<0.001, respec-
tively). These five positive variables in addition to a single
demographic variable (age in months) were included in the
stepwise logistic regression analysis. Duration of fever before
IVIG treatment (P=0.009), AST level (P<0.001), and hemo-
globin level (P=0.010) proved to be independent predictors of
recurrent KD. ROC curves applied to each variable revealed
the following cutoff values: duration of fever before IVIG
treatment ≥10 days (sensitivity=61 %, specificity=81 %),
AST ≥90 IU/L (sensitivity=82 %, specificity=71 %), and

hemoglobin ≥9 g/dL (sensitivity=42 %, specificity=63 %)
(Table 3). The area under the ROC curve for the duration of
fever before IVIG treatment was 0.63, 0.77 for AST and 0.61
for hemoglobin.

Discussion

It is well known that KD recurs in some children. However,
despite of a considerable number of recurrent cases, only a
few detailed studies related to recurrent KD have been pub-
lished. It has been reported that incidence of recurrent KD
within 2 years from the first episode is higher than after 2 years
have passed [7]. In this current study, many of the recurrent
episodes were within 2 years from the first episode of the
disease, after which the incidence decreased dramatically
(Table 1). The results in the current study are comparable to
the previous one. This may be a characteristic of the pattern of
recurrence, which indicates that it is important to follow the
patients carefully for 2 years following the initial episode.

In our study, the duration of fever before IVIG treatment
was much longer in the first onset of recurrent KD than in the
single-episode KD children. Fever that occurs as a result of
cytokine release is a clinically useful index of systemic
inflammation in KD [2]. This study mirrors the likelihood
that the children that go on to develop recurrent KD have a
higher severity of systemic inflammation.

Subclinical hepatic involvement is common in KD and
tends to increase along with the natural course of inflammation
[12, 25]. Our study shows that most of the single-episode KD
children with elevated transaminases had only mild elevations.
Children in the first onset episode of recurrent KD, however,
had significant elevations in serum AST and ALT activity. We
also observed that there was a relationship between the de-
creases in levels of hemoglobin in the first episode of children
who went on to develop recurrent KD. Although the mecha-
nism causing hemoglobin decrease in KD children is currently
unknown, it may suggest that inflammation suppresses bone

Fig. 1 Maximum Z score of the a left main coronary artery (LMCA), b
right coronary artery (RCA), and c left anterior descending coronary
artery (LAD) branch diameters. Box encloses the 25th to 75th percentiles,
line represents the median, and tails represent the 5th and 95th

percentiles. Crosses represent the mean values. The maximum Z scores
of all three coronary artery dimensions showed no significant differences
among the three groups (the first episode of recurrent KD, the second
episode of recurrent KD, and the single-episode KD groups)
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marrow function in children with KD [6]. The present data
suggest that circulating levels of AST and hemoglobin are
useful as a predictive marker for recurrence KD, and they
may serve as a therapeutic target for prevention of recurrence
KD in future.

It has been reported that the maximum serum CRP levels
might have a prognostic significance for patients with KD
[5, 8, 17], although this has been disputed by Hirata et al. [7].
Our findings show that there was no significant difference in
CRP between recurrence KD children and the single-episode
KD children.

Among children with recurrence KD, the laboratory pa-
rameters were not significantly different between the first
onset and during the second onset. It is well known that KD
is a self-limiting disease, and the inflammatory processes of
KD progress to a peak during the acute period before
regressing to a convalescent stage [12, 13]. Our current results
corroborate this.

The most serious complication of KD is the development
of coronary artery aneurysms. The proportion of coronary
artery complications in this current study was much higher
than that reported in the literature. This may because a large
number of patients with severe KD or those in whom treat-
ment had been unsuccessful was referred to our hospital. In
addition, many previously reported studies used Japanese
Ministry of Health established criteria for coronary abnormal-
ities. It is recognized that these definitions are arbitrary, fail to
account for patient size, and only reflect the time point of
maximal dimension. For example, a 2.5-mm LCA might be
normal in a 5-year-old child but is clearly dilated in a 3-month-
old infant. Thus, the frequency of the occurrence of coronary
artery abnormality may have been underestimated previously.
De Zorzi et al. [3] explored the distribution of coronary artery
dimensions in patients with KDwhose arteries were classified
as “normal” by Japanese Ministry of Health criteria, adjusted
for body surface area as Z scores using linear regression
analyses derived previously from a normal afebrile control
population. They noted that 27 % of patients with no coronary
artery involvement by JapaneseMinistry of Health criteria had
at least one coronary artery Z score>2 or two standard devi-
ations from the mean based on BSA [1, 11]. This was similar
to the present findings and other reports.

The present findings suggest that the maximum Z scores of
all three coronary artery dimensions and the proportion of
coronary artery complications did not differ between the first
onset and the second onset in recurrent KD children. It is well
known that some coronary aneurysms are attributable to
Kawasaki disease regression [10, 19], and our findings sug-
gested that there was no increased risk of aneurysm with
repeated episodes of vasculitis in the second-onset KD com-
pared to single episodes. Nakamura et al. [16] reported that the
coronary artery complications are more likely to be observed
among the second-onset KD children than among the first
onset of recurrent KD children. However, their studies also
used Japanese Ministry of Health criteria for coronary abnor-
malities rather than the more sensitive BSA-adjusted coronary
artery Z scores used in our current study. If a patient experi-
ences a recurrence of KD long after the first episode, the
patient will have advanced to an older age group. Thus, we
hypothesize that coronary artery complications are more likely
to be included among cases of recurrent KD.

Hirata et al. [7] reported that the incidence of recurrent KD
was high for children with coronary artery complications at
the first episode, and the presence of coronary artery compli-
cations at the first episode was a risk factor for recurrence. Our
study also determined that coronary artery complications dur-
ing the first episode in children who went on to develop
recurrent KD were more frequent than the single-episode
KD children, although this difference was not significantly
different. In addition, we found that it was more likely for
children who had developed coronary artery complications in
the first onset episode to have them again during the recurrent
episode of KD, compared to those who had normal coronary
arteries on their first presentation. This indicates that children
with coronary artery complications at the first episode have a
greater risk of these complications recurring in future episodes
of KD.

In our study, there was no difference in the proportion of
patients that received IVIG treatment between those with the
first episode of recurrent KD and a single episode of KD. This
suggests a weak correlation between recurrence and IVIG
therapy. Of note, although the results were not statistically
significant, five (22.7 %) patients with their first episode of
recurrent KD did not respond to IVIG, which indicated a

Table 3 Multivariate analysis of cutoff values

Variables (cutoff) Odds ratio P value 95 % CI

AST (90 IU/L) 9.074 <0.001 2.870–20.280

Hemoglobin (8 g/dL) 3.810 0.010 1.791–12.150

Fever duration before IVIG treatment (10 days) 6.145 0.009 1.421–1.910

P values estimated by logistic regression. Factors that remained significantly associated with recurrence of KD after multivariate analysis. Based on
the ORs of the predictors, duration of fever, AST level, and hemoglobin level were significantly associated with an increased risk of recurrent KD

CI confidence interval, OR odds ratio, AST aspartate aminotransferase.
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tendency to develop recurrence in these patients. One
explanation may be that the clinical condition of these
nonresponsive children was more serious than the children
that responded to IVIG therapy, as reflected by the signifi-
cantly longer duration of fever. Therefore, more studies are
required to assess the potential risk of recurrence in the IVIG-
nonresponsive children with KD.

There were some limitations to the present study. Firstly,
this is a retrospective study. There might be bias introduced
in the results. Another drawback is the possibility of selec-
tion bias. This study included a relatively small number of
patients with recurrent disease. For multiple reasons, com-
plete data linkage was not possible, and some data were not
available in some children; therefore, only 22 cases were
available for inclusion.

In conclusion, although limited by its retrospective de-
sign, this study suggests that a longer duration of fever, lower
levels of hemoglobin, and higher AST levels could help to
identify children who are at an increased risk of recurrent
KD. The risk of coronary artery complications in children
with KD recurrence is probably higher in those children with
coronary artery complications at their initial episode. These
results provide important information that should be consid-
ered during the follow-up of children with KD, and further
prospective studies will be conducted to confirm these
findings.
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