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Acute Phase Complications of Older Children with Kawasaki Disease
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Abstract

Background: Older children with Kawasaki disease (KD) have a risk for acute phase complications including coronary artery lesions
(CALs). Objective: To clarify the frequency and outcomes of acute phase complications in older children who received an initial single
intravenous immunoglobulin (IVIG) therapywith delayed use of aspirin. Subjects and Methods: This retrospective study included data from
216 consecutive patients who underwent initial single 1VIG therapy at 2 g/kg with DUA. The data were divided into a group for cases aged 5
years or older (older group, n = 34) and another group for cases aged <5 years (younger group, n = 182). Statistical analyses were performed
using Chi-square, Fisher’s exact, and Mann—Whitney U tests as appropriate. Results: Six of 34 (17.6%) older group patients were associated
with complications (2 with CAL and 4 with non-cardiac complications required treatment). The non-cardiac complications included arthritis,
transient blindness, and atlantoaxial rotatory fixation. All of these non-cardiac complications were recovered after treatment. The rate of CAL
in older group patients was similar to that in younger group patients (5.9% vs. 1.6%, P = 0.177). However, the rate of non-cardiac
complications in the former was significantly higher than that of the latter (11.8% vs. 0.0%, P < 0.001). Conclusion: Whereas the older
children who underwent initial single IVIG therapy at 2 g/kg with DUA have the higher risk for non-cardiac complications compared to the

younger patients, the rate of CAL was similar between the older and younger children.
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Introduction

Kawasaki disease (KD) is an acute systemic vasculitis of
unknown origin that majorly affects children.t! Coronary
artery lesions (CALs) are a severe KD complication.
Furthermore, non-cardiac complications including arthritis
and blindness have been reported among KD patients.??!
Older children with KD who received initial 1VIG therapy
with concomitant use of aspirin have a risk for acute phase
complications including both CAL and non-cardiac
complications.[>*

At present, the standard therapy for the acute phase of this
disease is intravenous immunoglobulin (IVIG) therapy at 2
g/kg/dose with the concomitant use of medium- or higher-
dose aspirin.®lHowever, the concomitant use of medium- or
higher-dose aspirin is now controversial.7A randomized
controlled trial regarding the effectiveness of intravenous
immunoglobulin alone and intravenous immunoglobulin
combined with high-dose aspirin in the acute stage of KD is
ongoing.[® Recent studies have suggested that aspirin may
inhibit CAL prevention.®%The delayed use of aspirin
(DUA) may bebeneficial for the prevention of coronary
artery stenosis in KD.PH1-231This study aimed to clarify the
frequency and outcomes of acute phase complications in
older children who received an initial single IVIG therapy
(29/kg) with DUA.

Subjects and Methods

The study protocol was approved by our institutional ethics
committee and the requirement of patient consent was
waived.

This retrospective study included data from 216 consecutive
patients who underwent initial single 1VIG therapy at 2
g/kg/dose with DUA for KD from January 2004 to May
2019 at our department. The data of these patients were
collected retrospectively. The data were divided into a
group for cases aged 5 years or older (older group, n = 34)
and another group for cases aged < 5 years (younger group,
n = 182). The diagnosis of KD was established based on the
criteria (Japanese, fifth edition) mentioned in the diagnostic
guidelines for KD.*4l Patients with a first episode of KD
were included. Five patients with CAL before therapy, and
one patient with status epilepticus at the first presentation
who received the combined therapy with initial IVIG and
steroid were excluded. Another patient who developed left
ventricular dysfunction and underwent a different protocol
using plasma exchange in the early stage was excluded.
IVIG resistance was defined as fever that persisted or
reappeared at 24 hours after first line treatment.[*® The
Egami score, a risk score for predicting IVIG-resistance
based on clinical findings such as age, illness days, platelet
count, alanine aminotransferase level, and C-reactive
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protein level, was evaluated before the initial 1VIG
therapy. [

Initial therapy
During the study period, an initial single IVVIG regimen of 2

g/kg/dose, starting on day 5 of the illness, was used as first-
line therapy, whenever possible.

Between January 2004 and November 2017, anti-
inflammatory drugs (aspirin or flurbiprofen) were initiated
within 24 hours after the end of initial IVIG infusion.
Aspirin was initiated at a dose of 30 mg/kg/day and
decreased to 5—10 mg/kg/day when the patient became
afebrile. Flurbiprofen was initiated at a dose of 3-5
mg/kg/day and decreased to 3 mg/kg/day when the patient
became afebrile.?'The choice between aspirin and
flurbiprofen was made by each doctor after considering the
patient’s liver function and risk of Reye syndrome during
the influenza season.

A regimen of initial IVIG therapy with delayed use of anti-
inflammatory drugs was used after 2004. Some patients
received this therapy with delayed use of anti-inflammatory
drugs between 2004 and 2008. The choice between delayed
use of anti-inflammatory drugs and concomitant use of anti-
inflammatory drugs was made by the individual doctors
during this period. After 2009, initial IVIG therapy with
delayed use of anti-inflammatory drugs was utilized for all
patients until November 2017.%2After December 2017,
low-dose aspirin (5mg/kg/day) was initiated at 8th to 10th
day of illness after completion of 1VIG infusion including
2nd therapy. !l

Rescue therapy
The decision to use rescue therapies in resistant patients was

made between 48 and 72 hours after the initial IVIG therapy
was completed. The decision was made comprehensively
according to individual clinical variables that included body
temperature, major KD symptoms, general condition, and
laboratory data. The second-line therapy was rescue 1VIG
therapy at 2 g/kg, and the third-line therapy consisted of
ulinastatin infusion, third 1VIG therapy, or plasma
exchange.[**]

Diagnosis of CAL

CAL was diagnosed using echocardiography based on the
Japanese criteria according to the study by Kobayashi et
al.l'1 CAL was diagnosed when any of the examinations
showed an internal lumen diameter = 3 mm in a patient < 5
years old or a diameter = 4 mm in a patient = 5 years old, if
the internal diameter of a segment was at least 1.5 times that
of an adjacent segment, or if the lumen appeared irregular.
Transient CAL was defined as the disappearance of CAL
within 30 days of the illness.

Statistical analysis

Statistical analyses were performed using Stat Flex Version
6 for Windows (Artech Co.,

Ltd., Osaka, Japan). Chi-square, Fisher’s exact, and Mann—
Whitney U tests were used as appropriate, with sample size
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considerations. A value of P< 0.05 was considered
statistically significant.

Results

Six of 34 (17.6%) older group patients were associated with
complications (2 patients with CAL and 4 patients with
non-cardiac complications required treatment) [Table 1].
One of the 2 patients with CAL had the transient CAL with
maximum internal diameter of 3.7 mm at the 8" day of
illness. The CAL regressed at the 12" day of illness.
Another patient had the CAL with maximum internal
diameter of 5.3 mm before 30" day of illness. The CAL
persisted and the selective coronary arteriogram at one year
after KD onset revealed a solitary medium-sized aneurysm
without stenosis in the mid-portion of the right coronary
artery.

The non-cardiac complications included arthritis, transient
blindness, and prolonged restriction of cervical movement
caused by atlantoaxial rotatory fixation (AARF) [Table 2].
Additional treatments were required in all patients with
non-cardiac complications. One of two patients with
arthritis received corticosteroid treatment as 4th line therapy
[Table 2]. All of these non-cardiac complications were
recovered after treatment. The arthritis in 2 patients were
self-limited and left no sequelae.

The prevalence of incomplete type and Egami scores were
similar between the patients in the older and the younger
group patients [Table 3]. The rate of CAL in older group
patients was similar to that in younger group patients (5.9%
vs. 1.6%, P = 0.177) [Table 3]. However, the rate of non-
cardiac complications in the former was significantly higher
than that of the latter (11.8 vs. 0.0%, P < 0.001) [Table 3].

Table 1: Demographic data of the 34 older group patients.

Variables Data

Gender 17 boys (50%) and 17 girls (50%)

Age Median: 6 years, 4.5 months (age range,
5 years—13 years, 3 months)

Incomplete type 4 patients (12%)

Low-dose aspirin/medium- 4 patients (12%)/19 patients (56%)/11

dose aspirin/flurbiprofen patients (32%)

Start time of initial IVIG Median: the fifth day of illness (range,
therapy day 4-13 of illness)

Initial IVIG therapy resistance | 12 patients (35%)

Rescue IVIG therapy for initial | 6 patients (17.6%)
IVIG resistance

Third-line therapy for 1 patient (2.9%) received ulinastatin
resistance infusion.

Complications 6 patients (17.6%)

Coronary artery lesions 2 patients (5.9%)

Non-cardiac complications
required therapies

4 patients (11.8%)

IVIG, intravenous immunoglobulin.
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Table 2: Complications and treatment of the older group
patients

Complications Numbers | Treatment
of
patients
Coronary artery lesions Second IVIG therapy for 2
patients
Before 30 day of illness 2 patients
After 30 day of illness 1 patient
Non-cardiac complications
Arthritis 2 patients Second IVIG therapy for 2
patients, Ulinastatin and
steroids for 1 patient
Ocular complications (uveitis, | 1 patient Second IVIG therapy,
increased intraocular pressure, Topical B-blocker and
possible optic perineuritis) topical steroids
Atlantoaxial rotatory fixation 1 patient Second IVIG
therapy,Glisson traction

IVIG, intravenous immunoglobulin.

Table 3: Comparison of clinical findings between the patients

in the older and younger groups

Variables Older group Younger group | P
(n=34 (n=182) value

Gender: male patients 17 (50%) 96 (53%) 0.768

Age (months) 76.5 (66.0— 22.0(12.0-34.0) | <
99.0) 0.001

Incomplete type 4 (12%) 24 (13%) 1.000

Egami score 1.5 (1.0-2.0) 1.0 (1.0-2.3) 0.823

Low-dose 4 (12%)/19 25 (14%)/83 0.542

aspirin/medium-dose (56%)/11 (46%)/74 (41%)

aspirin/flurbiprofen (32%)

Timing of initial IVIG 5 (5-6) 5 (5-6) 0.502

therapy (day of illness)

Resistant patients 12 (35%) 40 (22%) 0.096

Rescue therapy for 6 (17.6%) 16 (8.8%) 0.127

resistance

Rescue therapy for 0 (0.0%) 5(2.7%) 0.598

relapse

Complications 6 (17.6%) 3 (1.6%) <

0.001

Coronary artery lesions

Before 30 day of illness 2 (5.9%) 3 (1.6%) 0.177

After 30 day of illness 1 (2.9%) 1 (0.5%) 0.291

Non-cardiac 4 (11.8%) 0 (0.0%) <

complications 0.001

Data are presented as n (%) or as median (interquartile range);IVIG, intravenous
immunoglobulin.

Discussion

Whereas the older children who underwent initial single
IVIG therapy at 2 g/kg/dose with DUA have the higher risk
for non-cardiac complications compared to the younger
patients, the rate of CAL was similar between the older and
younger children. An onset at an older age is an
independent risk factor for the development of
cardiovascular sequelae in KD.! The prevalence of CAL is
higher in older children than in younger children.[®] The
present study suggested that an initial IVIG therapy of 2
g/kg/dose with DUA may be useful for suppression of CAL
caused by KD in older children.

The use of IVIG therapy with DUA may be beneficial for
the prevention of coronary artery stenosis in KD.[*¥! The
delayed use of low-dose aspirin has been shown to reduce
the incidence of large CAL caused in KD.MI It has been
suggested that the concomitant use of an anti-inflammatory
drug may exert an inhibitory effect on the initial 1IVIG
therapy at 2 g/kg/dose.l*? Thus, patients receiving an initial
IVIG with delayed use of anti-inflammatory drugs may
delay that inhibitory effect deemed adverse during the
initial stages. Therefore, the combination order and timing
of initial IVIG therapy with administration of anti-
inflammatory drugs may be important to achieve the best
outcome and inhibit the development of CAL.['4 No
patients underwent initial single 1VIG therapy at 2
g/kg/dose with DUA in this study were associated with
CAL leaving stenotic lesions.

Delay in diagnosis and treatment are thought to be a factor
for poor outcomes in older children with KD.[8l In the
present study, the median start time of initial I1VIG therapy
in the older children was the fifth day of illness (range, day
4-13 of illness). This finding suggests that the appropriate
timing of start time of initial treatment may lead to
favorable outcomes of older children with KD.

Apart from CAL, KD may present with non-cardiac
complications in multiple body systems during acute
phase.®IPrevious studies showed that the older children
have a risk of non-cardiac complications including arthritis,
ocular complications, and AARF during acute phase of
KD.2320 Those findings were consistent with the present
study in the patients who received initial IVIG therapy with
DUA.

Two patients were associated with arthritis in the present
study. The prevalence of arthritis in the acute phase of KD
was 7.5% to 10.6%.0221 Most cases of arthritis resolve
without additional therapeutic intervention.?A Chinese
cohort study with regard to arthritis in KD showed that the
clinical course of arthritis was short-lived in most patients,
and that no additional anti-inflammatory drug was needed
in these patients./ On the other hand, another study showed
that rescue therapy including corticosteroid treatment was
necessary in 13 % of the patients with arthritis in KD.?4In
the present study, 2 patients with arthritis required the
second round of IVIG therapy, and one of these patients
required corticosteroid treatment as 4th line therapy. This
patient with intractable arthritis was initial 1VIG therapy-
resistant and had high values of inflammatory biomarkers
after initial therapy.[?? The additional therapy including
corticosteroid treatment may be required in intractable
arthritis in KD. A study showed that the arthritis in KD was
self-limited and left no sequelae.[d This finding was
consistent with that in the present study.

A study disclosed the higher incidence rate of coronary
artery aneurysms among patients with arthritis in KD
(7.28%) compared to those without arthritis (2.75%) (P =
0.003).1 On the other hand, another study showed that
children with arthritis in KD share the same clinical features
including coronary outcomes.?! In the present study, 2
patients with arthritis were not associated with CAL. The
different findings with regard to the relations between
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arthritis and CAL in KD patients are thought to be due to
the different region, ethnicity, and sample size of the
studies.?! The difference of the acute phase treatment for
KD may be another factor for different outcomes in patients
with arthritis in KD.

Older children may have a higher risk of blindness and
ocular posterior segment involvement in the acute phase of
KD.BlOcular involvement in the acute phase of KD
typically involves the anterior segment of the eye, and its
associated treatment outcomes are generally excellent.
However, there are rare reports of posterior segment
involvement, and these are associated with poorer
outcomes.[323241 The persistent inflammation caused by KD
may lead to ocular posterior segment involvement.?! The
causes of transient blindness of the patient in the present
study were thought to be compression of the optic disc via
increased intraocular pressure due to uveitis and possible
subclinical optic perineuritis.??

AARF is a rare complication of KD.?% A study showed that
the median age of the patients with AARF during acute
phase of KD was 6 years.??) AARF is frequently observed
in infants and school-age children; some reasons for this
may include features pertaining to physical development
and anatomy in children, such as insufficient bony structural
support, loose capsule and large torsion angle as well as
large proportion of soft tissue in atlantoaxial joint and direct
connection of the pharyngeal lymph vessels to the venous
plexus. These features predispose children to being
susceptible to inflammation of atlantoaxial joint.[?"]
Inflammatory processes of KD at the neck might cause
ligament hypermobility, with distension and abnormal
laxity of ligaments surrounding the neck articulation and
sternomastoid spasm.?IThe patient with AARF in the
present study was initial 1VIG-resistant. Persistent
inflammation after initial therapy might be the predisposing
factor of the prolonged restriction of cervical movement
caused by AARF.

The limitations of this study included the inclusion of a
small number of older group patients and the retrospective
study design.

Conclusion

Whereas the older children who underwent initial single
IVIG therapy at 2 g/kg/dose with DUA have the higher risk
for non-cardiac complications compared to the younger
patients, the rate of CAL was similar between the older and
younger children. Previous studies showed that the older
children who received initial 1VIG therapy with
concomitant use of aspirin have a risk of both CAL and
non-cardiac complications during acute phase of KD.
Outcomes in terms of acute phase complications in older
children who received initial 1VIG therapy with DUA was
different from those who received initial 1VIG therapy with
concomitant use of aspirin.The present study suggested that
an initial IVIG therapy of 2 g/kg/dose with DUA may be
useful for suppression of CAL caused by KD in older
children.
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