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Abstract: Kawasaki disease is a form of acute febrile multisystem vasculitis. In Japan, the Kobayashi score is
used to predict intravenous immunoglobulin resistance and subsequent complications, including coronary
artery abnormalities, in children with Kawasaki disease. If the score is high, it is standard practice to use
steroids in the initial treatment of the disease. In this case, we describe a pediatric case of coronary artery
aneurysm formation after acute steroid treatment for Kawasaki disease, despite the lack of an inflammatory
response and Kawasaki disease symptoms. The use of steroids in acute Kawasaki disease patients can mask
laboratory findings and clinical symptoms. Echocardiogram should be considered an equivalent technique to
physical examination.
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1. Introduction

Kawasaki disease is an acute form of systemic vasculitis and the most common cause of pediatric
acquired heart disease in developed countries.1 In Japan, the Kobayashi score is used to predict
intravenous immunoglobulin resistance and subsequent complications, including coronary artery
abnormalities, in children with Kawasaki disease. This is calculated as follows: 2 points for aspartate
aminotransferase of >100 IU/L, sodium of <133 mmol/L, fever lasting <4 days, and a neutrophil count
of >80%, and 1 point for C-reactive protein levels of >10 mg/dL, age of <1 year, and a platelet count
of <30 x 104/uL.2 According to the Randomized Controlled Trial to Assess Immunoglobulin plus
Steroid Efficacy for Kawasaki disease, a score of 5 or more indicates the need to administer steroids
from the initial treatment of the disease.3 We report a patient who developed coronary artery
aneurysm after relapse following acute treatment for Kawasaki disease, despite the absence of an
inflammatory reaction or Kawasaki disease symptoms.

2. Case

The patient was delivered vaginally at 39 weeks 2 days, weighing 2784 g. He was admitted to
our neonatal intensive care unit for respiratory distress syndrome. There was no family history of
Kawasaki disease and no indications of its presence. At 4 months old, the patient developed a fever
the night before admission and was referred to our hospital. He was admitted to the hospital with
the chief complaints of fever and poor feeding on the second day of his illness. The patient had a
height of 61.5 cm (+1.2 standard deviations), a weight of 6700 g (+0.5 standard deviations), a body
temperature of 39.0°C, blood pressure of 104/64 mmHg, a heart rate of 170 beats/min, and oxygen
saturation of 100% (in-room air). He showed poor activity, with a pale face and cold extremities. A
scattered rash was observed on his trunk. At that time, there were none of other symptoms of
Kawasaki disease, i.e., redness of the conjunctiva, redness of the lips, strawberry tongue, cervical
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lymphadenopathy, or hard edema of hands and feet. The patient’s abdomen was flat and soft, his
respiratory sounds were normal, his heart sounds were clear, and no murmur was detected.
Laboratory findings comprised a leukocyte count of 25300/uL, a neutrophil count of 75.0%, C-reactive
protein levels of 6.98 mg/dL, a platelet count of 52 x 104/uL, a sodium level of 135 mmol/L, and an
aspartate aminotransferase level of 41 IU/L Treatment with cefotaxime was initiated as a bacterial
infection was suspected. On the third day of the illness, the high fever persisted, and ocular
conjunctival hyperemia, cervical lymphadenopathy, indeterminate erythematous rash, and
indurative edema appeared. As five of the six major symptoms of Kawasaki disease were observed,
Kawasaki disease was diagnosed. The patient was started on intravenous immunoglobulin at 2 g/kg
and aspirin at 30 mg/kg/day on the third day. His Kobayashi score was 7 points in total. This consisted
of 2 point for hyponatremia (129 mmol/L), 2 points for fever lasting 3days (=<4 days), 2 points for
elevated aspartate aminotransferase (114 IU/L), and 1 point for his age. In accordance with the
Randomized Controlled Trial to Assess Immunoglobulin plus Steroid Efficacy study, intravenous
prednisolone at 2 mg/kg/day was administered from the initial treatment. Echocardiography
revealed a diameter of 1.5 mm (z score 0.6 [least mean squares method]) for the right coronary artery,
a diameter of 1.7 mm (z score 0.4) for the left main coronary artery trunk, a diameter of 1.3 mm (z
score 0.0) for the left anterior descending branch, and a diameter of 0.9 mm (z score -1.3) for the left
circumflex branch. There were no coronary artery wall irregularities and no obvious increase in
luminosity. Left ventricular wall motion was good, and no pericardial effusion or valve regurgitation
was observed. The fever resolved on the fourth day of the illness, but on the fifth day, the fever
returned (38.6°C). On the same day, a second dose of intravenous immunoglobulin 2 g/kg was
administered. The fever resolved on the sixth day of illness, and the patient was afebrile thereafter,
with no recurrence of the main symptoms of Kawasaki disease. Around the ninth day, linear
erythema of the nail tips, which differed from the previous rigid edema, appeared (Figure 1).

Figure 1. Linear erythema of the nail tips, which differed from the patient’s previous rigid edema, in
an infant with Kawasaki disease.

Echocardiography on the ninth day showed no significant coronary artery abnormalities. On the
tenth day of the illness, a blood test showed a C-reactive protein level of 0.35mg/dL, which was
normal, and the treatment course was good. On the fourteenth day, the patient’s temperature was
37.1°C, with no fever and no Kawasaki disease symptoms. However, his blood test showed a re-
elevation of C-reactive protein to 5.20 mg/dL. The patient was considered to have a relapse of
Kawasaki disease and was transferred to a tertiary care hospital for further treatment.

After the patient was transferred, echocardiography showed enlargement of the right coronary
artery to 5.0 mm (z score 9.1) and the left main coronary artery trunk to 4.8 mm (z score 8.8) (Figure
2).
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Figure 2. Arteries of an infant with Kawasaki disease. (a) Dilatation in the RCA. (b) Diffuse dilatation
in the LMT. RCA; right coronary artery, LMT; left main coronary artery trunk, Ao; aorta.

The inflammation from Kawasaki disease was considered to persist, so a third dose of
intravenous immunoglobulin 2 g/kg was administered on the fourteenth day of illness, and
cyclosporine was given at a dose of 5 mg/kg/day for 6 days. Steroids had been continued at a dose of
2 mg/kg/day, which was halved on the fifteenth day of onset and discontinued on seventeenth day.
Thereafter, the coronary aneurysms showed no further enlargement and gradually regressed to
normal size. Blood tests on the twentieth day of illness confirmed that C-reactive protein was normal
at 0.32 mg/dl. The platelet count was highest at 135.9 x 104/uL on the seventeenth day of the disease
and then peaked out. Echocardiographic evaluation on the twenty-eighth day showed residual small-
to-medium coronary artery aneurysms, with the right coronary artery having a diameter of 2.7 mm
(z score 3.9) and the left main coronary artery trunk, 3.5 mm (z score 5.8). Two antiplatelet agents,
aspirin and clopidogrel, were prescribed, and the patient was discharged from the hospital on the
thirtieth day. The patient is currently under outpatient follow-up care, and his coronary artery
aneurysm has gradually regressed, with no cardiovascular events.

3. Discussions

We have described a case of Kawasaki disease, in which the patient had no symptoms of
Kawasaki disease, disappearance of fever, and very low C-reactive protein levels after treatment with
two doses of intravenous immunoglobulin and steroid. However, the patient subsequently had a
relapse and developed coronary artery abnormalities.

C-reactive protein is an important biomarker of inflammation in Kawasaki disease and is used
in the Kobayashi scoring system to evaluate the severity of the disease.2 The prescribed treatment for
this patient is based on the Randomized Controlled Trial to Assess Immunoglobulin plus Steroid
Efficacy study. High Kobayashi scores indicate the need for steroid use from the early stages of the
disease.3 It is known that the inflammatory response, as indicated by C-reactive protein levels, is
reduced by steroids in Kawasaki disease.3 Even with low C-reactive protein levels, there is still a risk
of coronary artery aneurysms in the acute phase of Kawasaki disease.4 In the present case, it is
possible that steroids only partially suppressed inflammation and decreased C-reactive protein, and
then inflammation flared up again, resulting in coronary artery aneurysms. When steroids are used
during the acute phase of Kawasaki disease, the inflammatory markers themselves may not be an
indicator of disease activity. This is a very important observation, well known to those who care for
many Kawasaki disease patients, but it may be less well understood by caregivers who do not see so
many of these patients.

In this case, coronary artery aneurysms developed despite the complete resolution of the fever.
There have been previous reports of cases in which coronary artery aneurysms developed despite
the absence of fever.5 In the acute treatment of Kawasaki disease, fever resolution can be achieved
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earlier with the administration of steroids, infliximab, or cyclosporine in addition to intravenous
immunoglobulin.3,6,7 In the present case, systemic administration of steroids might result in early
fever reduction. However, although no systemic symptoms were observed, coronary artery
inflammation persisted, leading to coronary artery abnormalities. We suspect this may have occurred
because it is possible that the timing of the 3 rd line treatment was late. It should be kept in mind that
fever may be masked by anti-inflammatory therapies. And too early IVIG may increase the possibility
of IVIG resistance, and steroid dose may increase the occurrence of coronary aneurysms.8

The patient in this case report was an infant and it is known that infants generally exhibit less
consistent Kawasaki disease symptoms and are prone to greater disease severity.9,10 In this case, the

major symptoms of Kawasaki disease were present prior to the start of treatment but, thereafter,
Kawasaki disease symptoms were not apparent. It was possible that the age of the patient contributed
to the absence of Kawasaki disease symptoms at the time of relapse. In addition, specific findings
were observed in finger and toe nails of this patient. Nail changes in Kawasaki disease have been
previously reported.11 The nail changes in our case were seen in the subacute phase of the disease
and might suggest a persistent inflammatory response.

4. Conclusions

We have described a case of coronary artery aneurysms formation after acute treatment for
Kawasaki disease with a lack of inflammatory response markers or Kawasaki disease symptoms.
When anti-inflammatory drugs, including steroids, are used in acute Kawasaki disease patients,
blood laboratory findings and clinical symptoms may be masked, so echocardiography should be
utilized appropriately. In high-risk patients, including infants < 6 months of age and those with
enlargement in baseline coronary arterial diameters, close echocardiographic surveillance is
warranted until coronary arterial diameters stabilize.
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