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Kawasaki disease (KD) is a global disease in children. -e etiology and pathogenesis are unknown. Complications vary among
patients. Fever can persist in some after immune globulin (IVIG) administration, termed IVIG-resistant KD. Here, we report two
cases of IVIG-resistant KD with severe arthritis. -e diagnosis of arthritis was confirmed by magnetic resonance imaging (MRI)
showing joint effusion. Remarkably, fever and joint pain had not receded after the second dose of IVIG. To further manage the
symptoms, we prescribed low-dose oral prednisone with success. Both fever and joint pain were diminished. We ponder that the
low-dose prednisone might be an option to treat IVIG-resistant KD with severe arthritis.

1. Introduction

Kawasaki disease- (KD-) related arthritis has been reported
to occur in 2.3–31% of children with KD [1]. -e detailed
study on this subject is lacking, and pathogenesis is un-
known. Approximately 10% to 20% of patients with KD are
IVIG resistant [2]. -e incidence of IVIG-resistant KD
combined with severe arthritis is infrequent, and there is no
standardized treatment. We report two such cases with
successful treatment in an attempt to offer a hint that may
contribute to establishing a standardized treatment strategy
in future. Considering these two cases having multiple
symptoms, we carefully characterized the diagnosis. -e
main differential diagnosis is systemic-onset juvenile idi-
opathic arthritis (SOJIA), which had been excluded by
negative antinuclear antibodies (ANA) in these two pa-
tients. Particularly, they had periungual desquamation
towards the end of their illness course, a unique feature of
KD. Lastly, they presented persistent rash, which is un-
common in SOJIA, but can be seen in KD quite often. Once
the final diagnoses were made, we started IVIG followed by
administration of low-dose prednisone till no symptom
was seen.

2. Case Presentation

2.1.CaseOne. A 3-year-old Chinese girl was admitted with a
chief complaint of fever (>40.0°C) and rashes for eight days.
-e rashes covered the entire body, and there was no itching.
She had occasional nonproductive cough. Four days after
fever, she gradually developed pain in her bilateral legs and
fingers. She had difficulty walking and gripping objects due
to pain. She was given oral cefoxime and azithromycin for
three days without any improvement. -ree days before
admission, she was diagnosed with classic KD at a local
hospital. Antibiotics were discontinued, and intravenous
immunoglobulin (IVIG, 2 g/kg) and aspirin (30mg/kg/day)
were started. However, here, fever persisted and pain in legs
and fingers was more pronounced. On examination, she was
febrile (38.6°C) and tachycardic (146 beats/min). Symptoms
were resolved by antipyretics only temporally. She was bed-
bounded and had pale skin and ill appearance. Rashes
covered most of her skin surface. Multiple cervical lymph
nodes were palpable. Eyeballs were pinkish red with clear
discharge (nonpurulent conjunctivitis). Lips were dry and
cracked. -e tongue was red and bumpy and strawberry
looking. Pharyngeal erythema without exudate was evident.
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No abnormality was observed in the respiratory, gastroin-
testinal, and cardiac systemic review. Metacarpophalangeal
(MCP) joints had noticeable redness and swelling and tender
to touch. She was able to move her hips, knees, and ankles
freely at a supine position but unable to do so when standing
due to pain. Her palms and soles turned red and swollen.

On laboratory investigation, she had elevated white cell
count (WCC) at 18.17×109/L (reference rage: 3.5–9.5×109/L),
decreased haemoglobin at 88 g/L (reference range:120–140g/L),
and normal platelet count at 377×109/L (reference range:
100–300×109/L). On the comprehensive metabolic panel
(CMP), She had a lower level of albumin at 22 g/L (reference
range: 40–55g/L) and normal electrolytes, calcium,magnesium,
and phosphate. On the inflammatory markers test, she had
elevated c-reactive protein (CRP) at over 200mg/L (reference
range: 0–10mg/L), erythrocyte sedimentation rate (ESR) at
111mm/h (reference range: 0–20mm/h), and interleukin-6 (IL-
6) at 303.8 pg/mL (reference range: ≤5.4 pg/mL). On lumbar
puncture (LP), her cerebrospinal fluid pressure (CSFP) was
190mmH2O (reference range: 80–180mmH2O].-e nucleated
cell from the cerebrospinal fluid (CSF) increased in number
with 90×106/L (reference rage: 0–8×106/L). Other lab findings
were normal brain natriuretic peptide (BNP), negative anti-
Streptococcus “O” antibody, negative blood culture, and negative
detection for antibodies against Rheumatoid Factor (RF), ANA,
ds-DNA, Sm, SS-A, SS-B, U1RNP, RO-52, SCL-70, and PM-Scl.
-e echocardiogram revealed that the coronary arteries were
normal. -e left main coronary artery (LMCA) was 2.3mm (Z
score� 0.65); right coronary artery (RCA) was 1.9mm, (Z
score� 0.32). A standard 12-lead electrocardiogram (ECG) was
also normal. MRI discovered bilateral hip, knee, and bilateral
suprapatellar bursa effusion (Figure 1).

Upon admission, IVIG-resistant KD was confirmed.
-e arthritis was believed to be associated with KD. We
prescribed her a second dose of IVIG (2 g/Kg/day) and a
high dose of oral aspirin (30 mg/kg/day). She was also
given mannitol for suspected aseptic meningitis. Her
rashes were fading away, and fever was reduced to around
38.5. However, her pain in both legs and fingers persisted.
She was then given prednisone 2mg/kg/day for two
weeks. After this regimen, her temperature returned to
normal, and the pain in legs and fingers backed down
slowly. Aspirin sequentially reduced to a low dose (3 mg/
Kg/day). At this stage, periungual desquamation started
to emerge. -e follow-up MRI revealed significantly re-
duced effusion. She became fully functional in mobilizing
her extremities. -e follow-up echocardiogram revealed
progressively dilated coronary arteries involving the right
coronary artery and the left main stem coronary artery
(LMCA 2.7 mm, Z score � 1.73; RCA 2.3 mm, Z score-
� 1.56). She was discharged on prednisone 1mg/kg/day
and instructed to taper off over two weeks and continue
low dose aspirin for 6 months. Postadmission ECHO
follow-up showed gradual resolution of the coronary
artery lesion. Echocardiogram revealed LMCA 2.2 mm (Z
score � 0.37) and RCA 1.9 mm (Z score � 0.32). -e

patient was generally in good condition with the treat-
ment regimen.

2.2. Case Two. A 3-year-old Chinese boy was admitted with
a chief complaint of fever and neck swelling for four days. He
also had intermittent abdominal pain and vomiting.
Cefuroxime sodium was given intravenously for 2 days. His
symptoms were not relieved. On examination, he was febrile
(39.0) and tachycardic (140 beats/min). He had rashes
covering most of his body surface. Multiple palpable cervical
lymph nodes were tender to touch. He had pin eyes with
clear discharge (nonpurulent conjunctivitis), red cracked
lips and strawberry tongue, and pharyngeal erythema
without exudate. On physical examination, he had no re-
spiratory and cardiac abnormality. He had redness and
swelling in his palms and soles.

On laboratory investigation, he had an elevated WCC of
13.38×109/L (reference range: 3.5–9.5×109/L), slightly
decreased haemoglobin of 112 g/L (reference range:
120–140 g/L), and elevated platelets count of 491× 109/L
(reference range: 100–300×109/L). On the comprehensive
metabolic panel (CMP), he had lower albumin level at 29 g/L
(reference range: 40–55 g/L) and serum sodium 130.9mmol/
L (reference range: 135–145mmol/L) and normal electro-
lytes, calcium, magnesium, and phosphate. -e inflamma-
tory marker tests showed CRP at 62.07mg/L (reference
range: 0–10mg/L), ESR at 64mm/h (reference range:
0–20mm/h), and IL-6 at 80.03 pg/mL (reference range:
≤5.4 pg/mL). On lumbar puncture (LP), CSFP was
203mmH2O (reference range: 80–180mmH2O), CSF nu-
cleated cell counts of 102×106/L was elevated (reference
range: 0–8×106/L), and his cardiac focused exams did not
find abnormality: BNP normal, echocardiogram normal,
LMCA 2.6mm (Z score� 1.21), RCA 2.1mm (Z score� 0.7),
and the standard 12-lead ECG normal.

He was admitted for classic KD. We started a high dose
of IVIG (2 g/Kg/day) and aspirin (30mg/kg/day). Mannitol
was also given for suspected aseptic meningitis. After initial
treatment, his skin rash and conjunctival congestion were
largely improved but fever persisted. We gave a second dose
of IVIG (2 g/Kg), and his fever stated to recede to no more
than 37.8°C. On the 6th day of admission, he developed pain
in the back, neck, legs, and fingers. -e swelling in his
extremities were evident, dominant in the left leg. His neck
motion was limited by pain. He had difficulty in standing up
or using his fingers to grip objects due to unbearable pain.

-e repeating lab work showed increased WBC
22.95×109/L, decreased haemoglobin 103 g/L, and increased
CRP level 88.98mg/L. Other lab findings were negative for
anti-Streptococcus “O” antibody and negative detection for
antibodies against RF, ANA, ds-DNA, Sm, SS-A, SS-B,
U1RNP, RO-52, SCL-70, and PM-Scl. On image study, MRI
revealed swelling in the skeletal muscle of the thigh, bilateral
hip, knee, and suprapatellar bursa effusion (Figure 2). -e
aforementioned findings were consistent with arthritis that
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was likely associated with KD. We started prednisone (2mg/
kg/day) for two weeks. His low-grade fever was resolved, and
the pain and swelling in the extremities were gradually al-
leviated. Aspirin was subsequently reduced to a low dose
(3mg/Kg/day). -e follow-up MRI showed remarkably
reduced effusion. Similar to the first case, the boy also had
periungual desquamation, the signature skin manifestation
in KD. He was discharged on prednisone 1mg/kg/day and
was instructed to taper off within two weeks. Aspirin was
continued at a low dose for three months. -e follow-up
MRI showed completely resolved joint effusion. -e echo-
cardiogram showed no abnormality throughout the course.
-e patient had no complaints.

3. Discussion

According to the 6th edition diagnostic guideline of
Kawasaki disease in Japan, Classic KD is diagnosed based on
the presence of 6 principal clinical features [3]: fever; bi-
lateral bulbar conjunctival injection; changes of the lips and
oral cavity: reddening of lips, strawberry tongue, and diffuse
injection of oral and pharyngeal mucosa; rash (including

redness at the site of Bacille Calmette–Guerin (BCG) in-
oculation); changes of peripheral extremities: (initial stage)
reddening of palms and soles and edema and (convalescent
stage) periungual desquamation; and nonsupparative cer-
vical lymphadenopathy. Approximately 10% to 20% of
patients with KD develop recrudescent or persistent fever at
least 36 hours after the end of their IVIG infusion and are
termed IVIG resistant [2]. Our two cases were diagnosed as
KD based on clinical features of fever, bilateral nonpurulent
conjunctivitis, cervical lymphadenopathy, rash, red cracked
lips, strawberry tongue, and diffuse erythema of the oro-
pharynx, red palm and soles, and edema. -ey met the
diagnostic criteria of complete KD. After initial treatment
with IVIG and aspirin, fever continued.-erefore, they were
defined as IVIG-resistant KD.-e periungual desquamation
also supported the diagnosis.

Severe arthritis with effusion is most commonly seen in
children with SOJIA. Dong et al. reported that the incidence
of SOJIA after treatment for presumed KD is 0.2% [4]. -e
two cases in this report shared similar spectrum of symp-
toms of KD and SOJIA. It is critical to determine whether the
arthritis is secondary to KD or SOJIA. We favored diagnosis

(a) (b)

(c) (d)

Figure 1: T1-weighed, T2-weighed, and Fat-suppressed T2-weighted imaging in the acute phase of Kawasaki disease. -ere were a long T1
signal and long T2 signal in the bilateral hips (a), (b), knees, and bursae suprapatellaris (c), (d), which indicated arthritis with effusion.
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of KD based on the following features: (1) fever and rash in
KD is typically a continuous process whereas the inter-
mittent flares are more common in SoJIA and (2) sick
appearance in KD occurs even in the afebrile stage whereas it
is lacking in SoJIA if patients have no fever [5]. Based on
clinical presentations in these two children and their re-
sponse to the treatment, we believed the correct diagnosis
was KD with arthritis. In addition, we considered other
differential diagnosis and excluded them by disease-specific
lab tastings: anti-Streptococcus “O” antibody was negative;
blood cultures were negative; and antibody detection was
negative for antibodies against RF, ANA, ds-DNA, Sm, SS-
A, SS-B, U1RNP, RO-52, SCL-70, and PM-Scl.

IVIG-resistant KD is also known as refractory KD. Its
treatment has been a controversial topic. -e mainstream
recommendations include [2] (1) a second dose of IVIG (2 g/
kg); (2) high-dose steroids (usually methylprednisolone
20–30mg/kg intravenously for 3 days, with or without oral
prednisone tapering; and (3) a longer (eg, 2–3 weeks) tapering
period of prednisolone or prednisone, together with IVIG 2g/
kg and aspirin or infliximab (5mg/kg), etc. Following the
recommendations, we prescribed a second dose of IVIG (2 g/
kg) to treat these two patients. However, the fever was not well
controlled. Rather, low-dose prednisone managed the symp-
toms well. It has been reported that by comparing with a
second IVIG infusion, infliximab and intravenous methyl-
prednisolone (IVMP) were more effective in terms of anti-
pyretic effects [6]. We propose here that, for the IVIG-resistant
KD, longer period of low-dose corticosteroids may be a better
treatment option instead of a second dose of IVIG.

Kawasaki-disease-related arthritis has two types: early
onset (<10th day of illness) with polyarticular disease and
late-onset arthritis with oligoarticular involvement [7, 8].
-e two cases in this report were early-onset type. To our
knowledge, there is no standard treatment for KD-asso-
ciated arthritis. Guleria et al. [1] reported that, among 40
cases diagnosed as KD-related arthritis, 8 (20%) children
did not require any specific therapy for arthritis and 32

children (80%) were treated with nonsteroidal anti-in-
flammatory drugs (naproxen in 29; ibuprofen in 3).
Among these patients, one case developed oligoarthritis in
the acute phase of IVIF-resistant KD. His symptoms
improved after infliximab and naproxen (15mg/kg/day)
treatment. However, he later developed polyarthritis at
the convalescence phase, and the symptoms lasted for 6
months. His treatment included oral naproxen (15mg/kg/
day) for 2 months and prednisolone (initially, 2 mg/kg/
day followed by tapering over 6 months). Manlongat and
Allen [9] reported a 2-year-old boy with incomplete KD.
His arthritis presented with bilateral hip synovitis and
joint effusion. He was given IVIG and aspirin, followed by
IV pulse methylprednisolone for three days. He was
discharged on prednisolone. Takuma [10] reported a case
of KD-related arthritis with synovial involvement. Cy-
closporine A (CsA) was used for treatment. Burns [11]
reported a successful infliximab treatment for IVIG-re-
sistant KD in 16 KD with arthritis patients.

In this report, two pediatric patients with IVIG-resistant
KD with arthritis had persistent joint pain even after a
second dose of IVIG. -e symptoms were relieved after four
weeks of prednisone tapering. Other options for KD-asso-
ciated arthritis have pros and cons: nonsteroidal anti-in-
flammatory drugs can relieve the joint symptoms but have
no effect on fever; high-dose glucocorticoid and CsA have
undesired side effects; and infliximab is not cost efficient. By
comparison, low-dose prednisone might be a favorable
treatment option for IVIG-resistant KDwith severe arthritis.

4. Conclusions

-ere is no standardized treatment or guideline for IVIG-
resistant KD combined with severe arthritis. We present two
cases of IVIG-resistant Kawasaki disease with severe arthritis
and joint effusion, and they benefited from low-dose
prednisone finally. More research is expected to give us more
appropriate treatment guidance.

(a) (b)

Figure 2: T2-weighted imaging in the acute phase of Kawasaki disease. -ere was a long T2 signal in the bilateral hips, knees, and bursae
suprapatellaris (a), (b), which indicated arthritis with effusion, while there was an inflammatory edema signal in thigh skeletal muscle.
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-e data that support the findings of this study are available
on request from all authors.
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