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Case Report

Kawasaki Disease with Acute Respiratory Distress Syndrome after Intravenous
Immunoglobulin Infusion

Yu Hyeon Choi, M.D., Bong Jin Lee, M.D., June Dong Park, M.D., and Seung Hyo Kim, M.D.*

Department of Pediatrics, Seoul National University Hospital, Seoul National University College of Medicine, Seoul;
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Kawasaki disease (KD) is an acute systemic vasculitis of unknown etiology. We report a case of KD with acute respiratory distress
syndrome (ARDS) after intravenous immunoglobulin (IVIG) infusion. Lung manifestations associated with KD have previously been
reported in the literature. Although IVIG infusion is an effective therapy for acute KD, there are some reported complications related to

IVIG infusion: hypotension, aseptic meningitis, acute renal failure, hemolytic anemia, etc. The case of KD reported here was treated
with IVIG and aspirin. A few days after recovery from KD, the patient developed fever and maculopapular rash. A diagnosis of relapse
KD was made and retreated with IVIG infusion. However, the patient developed ARDS four days after the second IVIG infusion. The
patient recovered from ARDS after nine days of ICU care, which included high frequency oscillation ventilation with inhaled nitric ox-

ide, steroid treatment and other supportive care.
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Kawasaki disease (KD) is an acute inflammatory vasculitis of
childhood, characterized by fever and signs of mucocutaneous
inflammation.[1] The diagnosis of KD is based on a con-
stellation of signs and symptoms, including fever, poly-
morphous exanthema, bilateral nonexudative conjunctivitis, in-
flammation of the lips and oral mucosa, changes in the ex-
tremities, and cervical adenopathy. As KD is an acute vasculitis,
treatment should be tailored to reduce vascular inflammation.
High-dose intravenous immunoglobulin (IVIG) and aspirin
have been used to reduce inflammation. Patient with KD can al-

so present with systemic symptoms not included in the diag-
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nostic criteria, such as gastrointestinal complaints, jaundice, ar-
thritis, arthralgia, aseptic meningitis, etc.[2] However, severe
pulmonary manifestations are rare in KD.

Here, we report the case of a patient with relapse KD who un-
expectedly developed acute respiratory distress syndrome
(ARDS) after IVIG infusion.

Case Report

A 6-month-old boy presented to the emergency department
with fever that continued for five days. In addition, he had de-
veloped polymorphous exanthema on the trunk, redness around
the Bacillus Calmette-Guérin (BCG) vaccination site and lips,
swelling of the hands and feet, and bilateral conjunctival
injection. Chest radiography revealed normal findings on first
admission (Fig. 1). After a diagnosis of typical KD was made,
he was given IVIG and high-dose oral aspirin. He recovered
from all symptoms related to KD within one week following his
first admission and was discharged from our center with low-dose

aspirin. Echocardiography, performed on the day of admission
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Fig. 1. A frontal chest radiograph, obtained on the first admission,
shows normal finding.

Fig. 2. A chest radiograph, performed at the second admission,
shows mild haziness in both lungs.

and before discharge, showed no complications of the coronary
arteries.

However, on the sixth day after discharge, he revisited the
emergency department with whole-body skin rash and fever that

lasted for two days. The patient presented with an acute, unwell

Fig. 3. A frontal chest radiograph, obtained four days after the sec-
ond dose of intravenous immunoglobulin infusion, shows ag-
gravated diffuse haziness in the whole lung field.

appearance, with reddish discoloration of his lips, bilateral con-
junctival injection, and left cervical lymph node enlargement
(about 1-1.5 cm). Maculopapular rash was noted on the face,
trunk, and extremities, including the BCG site. The patient
showed desquamation of the skin at the fingertips on the second
admission. He exhibited a mild cough, sputum and rhinorrhea,
without any abnormal findings on physical chest examination.

The laboratory findings were as follows: leukocyte count,
9,300/mm3; hemoglobin, 10.4 mg/dL; platelet count, 302,000/
mm3; aspartate aminotransferase, 144 IU/L; alanine amino-
transferase, 139 IU/L; erythrocyte sedimentation rate, 22 mm/h;
and C-reactive protein, 0.17 mg/dL. Urinalysis revealed sterile
pyuria. Chest radiography, on second admission, showed mild
haziness in both lungs (Fig. 2). Echocardiography showed nor-
mal findings without dilatation of coronary arteries.

Under the diagnosis of relapse KD, a second dose of IVIG (2
g/kg) was administered. Fever subsided after the infusion of
IVIG. However, on the third day after admission, the patient be-
came lethargic, and blood and urine analysis was carried out.
The laboratory findings were as follows: serum sodium, 116
mEq/L; serum osmolarity, 250 mOsm/L; urine sodium, 139
mEq/L; and urine osmolarity, 655 mOsm/L. In addition, serum
levels of glucose, protein and triglyceride were normal, and the
calculated osmolal gap was < 10 mOsm/kg. The syndrome of in-
appropriate antidiuretic hormone secretion was diagnosed and
treated with 3% normal saline and furosemide. After two days,
the serum Na' level had increased to 137 mEq/L.

On the fourth day after IVIG infusion, the patient developed
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tachypnea, and O, saturation suddenly decreased to 50% on
room air, with the finding of multiple consolidations on chest
radiography. The respiratory rate increased to 90/min. We de-
tected rales on both whole lung fields and moderate chest
retraction. Without CO, retention on arterial blood gas analysis,
the consolidations seen on radiographs rapidly became ag-
gravated during the course of one day (Fig. 3). There was no evi-
dence of pulmonary congestion. Hypoxemia worsened and the
patient displayed drowsiness. He was transferred to the pediatric
intensive care unit (PICU) and placed on a conventional ven-
tilator after endotracheal intubation.

Upon arrival to the PICU, initial blood pressure was 63/39
mmHg and heart rate was 140 beats/min. The leukocyte count
was 12,37O/mm3, platelet count was 253,000/mm3, and C-re-
active protein level was elevated to 10.39 mg/dL. The patient
was treated with inotropic drugs and antibiotics (ampicillin/sul-
bactam and cefotaxime). Desaturation and hypercapnia were ag-
gravated using a conventional ventilator, and therefore, the PICU
team decided to ventilate the patient with a high frequency oscil-
latory ventilator (HFOV) and nitric oxide. To determine the
cause of the acute respiratory distress, chest computed tomog-
raphy (CT), echocardiography, and thoracentesis were carried
out. Chest CT showed diffuse pulmonary ground-glass opacities
and consolidation, with bilateral pleural effusion (Fig. 4).
Echocardiography revealed normal heart function. Through thor-
acentesis, exudative fluid was obtained according to Light’s cri-
teria and the results were as follows: WBC, >100/mL; RBC,
99/mL; polymorphonuclear leukocytes, 52%; lymphocytes,
10%; protein, 2,796 mg/dL; glucose, 139 mg/dL; lactate de-
hydrogenase, 26,963 U/L. Blood and respiratory cultures
showed no bacterial growth. With a diagnosis of ARDS, intra-
venous hydrocortisone was administered daily.

On the fifth day after admission to the PICU, the patient was
weaned from HFOV to the conventional mode of the ventilator.
On the ninth day, the patient was taken off the ventilator. On the
seventh day after transferring to the ward, he was discharged

without lung, heart, or neurologic complications.

Discussion

We have described a child with KD manifesting as ARDS,
four days after a second dose of IVIG infusion. Although he
showed normal findings on chest radiography on the first admis-
sion, chest radiography revealed mild haziness on the second
admission, without respiratory symptoms or signs. The radiog-

raphy findings on the second admission may be considered the

acute phase of KD, according to a report in which approximately
15% of KD cases have abnormalities on chest radiography such
as the presence of a reticulogranular pattern, peribronchial cuff-
ing, atelectasis, air trapping, and pleural effusion.[3] Our patient
developed ARDS after IVIG infusion on the second admission
for recurrent KD. Our own assessment was that ARDS devel-
oped as late manifestation of relapse KD.

Pulmonary diseases have been reported in KD cases with
most of them being mild, such as pneumonia and pulmonary
nodules.[4,5] However, some authors reported that KD can
manifest as a significant pulmonary dysfunction. Voynow et
al.[6] described a 6-year-old girl with interstitial lung disease
and pleural effusion associated with typical KD. In that case, the
patient became hypoxic and received one dose of im-
munoglobulin and three pulses of solumedrol intravenously, re-
sulting in resolution of her respiratory symptoms and signs. In a
report by Palmer et al.[7] ARDS was seen in a child with KD.
The response to two doses of IVIG was poor, with the patient re-
maining febrile and progressing to ARDS. After receiving an-
other 2 g/kg dose of IVIG, he became afebrile and recovered.
The authors assumed that ARDS probably resulted from a gen-
eralized capillary leak after a systemic inflammatory immune
response. Yasukawa et al.[8] demonstrated that vascular endo-
thelial growth factor and its receptors are increased in the blood
vessels of KD patients and that this leads to perivascular edema-
tous changes. Although those cases were similar to ours in re-
spect of the progression to ARDS from KD, those cases devel-
oped ARDS during the active phase of KD, unlike our case, in
which ARDS developed during the relapse of KD and after a
second dose of IVIG. To the best of our knowledge, there have
been no other reports of the occurrence of ARDS during the late
phase of KD.

Considering the short interval between the first and second
occurrence of KD, it might be thought that this patient had in-
completely recovered from KD on the first admission. It is
thought that unresolved KD might lead to capillary vascular per-
meability increase, resulting in ARDS. However, we should also
consider that IVIG might also play a role in the progression to
ARDS following KD, or complicate ARDS, considering the fact
that ARDS developed after IVIG infusion, and not in the active
phase of KD.

Gamma globulin is a biological product made from pooled
donor plasma, and potentially important product-manufacturing
differences exist. Perhaps for this reason, a few cases have re-
ported that, as a blood component, IVIG infusion is associated

with acute lung injury.[9-14] Transfusion-related acute lung in-



Fig. 4. Chest CT scan on admission to PICU reveals diffuse
ground-glass opacities and bilateral pleural effusion. CT: computed
tomography; PICU: pediatric intensive care unit.

jury (TRALI) typically presents within 1-6 hours after trans-
fusion as a clinical syndrome characterized by severe respira-
tory distress, pulmonary edema, hypoxemia, normal left ven-
tricular function, and fever.[15] There are two possible mecha-
nisms that cause increased pulmonary vascular permeability, the
hallmark of TRALI. The first, a single antibody-mediated event,
involves transfusion of anti-neutrophil or anti-human leukocyte
antigen antibodies. The second is the transfusion of substances
such as cytokines and lipids that have neutrophil priming
activity. TRALI after IVIG infusion has been reported in only
six patients thus far.[9-14] Some of them were intubated with
mechanical ventilation owing to severe hypoxemia. However,
all of them were successfully extubated within a few days. Our
case is not consistent with other cases of TRALI because of the
long interval between the second dose of IVIG infusion and the
onset of ARDS. Further studies should be carried out to delin-
eate the possibility of late onset ARDS after IVIG.

Although the cause of ARDS after IVIG infusion in our case
remains unanswered, we can consider several possibilities.
Considering that activation of the immune system is a central
feature of KD, some type of immune reaction may be involved
in ARDS that stimulates an increase in vascular permeability,
part of the ARDS pathophysiology.[16] Furthermore, we should
consider that IVIG could boost the development of ARDS.

Prior to the development of ARDS, our case showed syn-
drome of inappropriate antidiuretic hormone on the third day
following infusion of IVIG. Hyponatremia in KD has been re-
ported since 1982.[17] Although the precise pathogenesis has

yet to be clarified, it recently revealed that many inflammatory
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cytokines, active during the acute phase of KD, are related to an-
tidiuretic hormone secretion. In addition, without specific man-
agement, hyponatremia normalizes in almost all cases.
However, hyponatremia also developed in the subacute phase
after IVIG infusion.[18] Such occurrences are often due to ex-
trinsic factors such as fluid therapy. According to the literature,
IVIG-related hyponatremia is considered to be a pseudohypona-
tremia, due to the osmotic load of the sugar-containing IVIG
preparations. In our case, the laboratory findings revealed true
hyponatremia, not pseudohyponatremia. Although hypona-
tremia developed during the late phase of KD in our case, it was
more likely to be a complication of KD, rather than a complica-
tion of ARDS and IVIG infusion.

To summarize, we describe a case of ARDS associated with
late phase KD. We could not differentiate between KD itself and
IVIG complications as the exact cause of ARDS. Severe pulmo-
nary manifestation is rare in KD and no adequate reference cas-
es were available for comparison. The relationship between
ARDS and KD remains unclear, and further studies of greater
numbers of cases with similar symptoms are needed. Clinicians
monitoring patients with KD should be cautious when respira-
tory signs or symptoms are seen. If patients show symptoms re-
lated to acute lung injury, administration of intravenous steroids

should be considered to prevent progression to severe ARDS.
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