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Abstract

Kawasaki disease (KD) is a medium vessel vasculitis that predominantly affects children below 5. Diagnosis of KD is based
on the presence of characteristic clinical manifestations as there are no definite diagnostic laboratory investigations for the
diagnosis of this disease. Presence of atypical clinical features such as myositis often pose diagnostic challenge for the treat-
ing physicians. Presence of myositis and severe muscular weakness in KD is distinctly unusual and may lead to delays in
diagnosis and administration of definite therapy. We report a 10-year-old boy who presented with fever, rash and proximal
muscle and pharyngeal weakness. A clinical possibility of toxic shock syndrome or juvenile dermatomyositis was initially
considered. However, he continued to have fever and developed periungual peeling of skin in fingers. Hence, a possibility
of KD with myositis was considered. He showed prompt response to intravenous immunoglobulin and methylprednisolone.
We also provide a review of similarly reported cases of KD myositis. It is important for clinicians to be aware of this atypical
clinical presentation to avoid delays in diagnosis and treatment of KD.
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Introduction Myositis presenting as severe muscular weakness is an

unusual clinical presentation of KD that may lead to delays

Kawasaki disease (KD) is a medium vessel vasculitis that
predominantly affects children below 5. Diagnosis of KD is
based on presence of characteristic clinical manifestations as
there are no definite diagnostic laboratory investigations for
the diagnosis of this disease [1, 2]. Presence of atypical clin-
ical manifestations of KD often pose diagnostic challenge
for the treating physicians. “Atypical Kawasaki disease” is
the term used for patients who have an unusual clinical man-
ifestation of disease such as arthralgia or arthritis, aseptic
meningitis, hepatic dysfunction, gallbladder hydrops, gastro-
intestinal involvement, uveitis, pneumonitis, peripheral gan-
grene, renal involvement and neuromuscular involvement.
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in diagnosis and administration of definite therapy. There
are no guidelines for management of myositis in patients
with KD. Objective of the study is to report a case of severe
muscle weakness in a child with KD and review all previ-
ously reported cases of myositis and muscular weakness in
patients with KD.

Case description

A 10-year-old boy presented with left scrotal swelling and
fever for 7 days. On day 3 of illness, he developed erythe-
matous rash over limbs and abdomen and redness of eyes.
He also had diffuse painful swelling in his hands and feet.
He developed progressive difficulty in getting up from squat-
ting and supine position and was bed ridden by day 6 of ill-
ness. A clinical possibility of toxic shock syndrome (TSS)
was initially considered. Laboratory investigations showed
anemia, neutrophilic leucocytosis, elevated creatinine
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kinase (CK-NAC) and lactate dehydrogenase (LDH) and
high c-reactive protein (CRP) (Table 1). He was treated
with intravenous antimicrobials (ceftriaxone and cloxacil-
lin) and intravenous immunoglobulin (IVIg) [1 gm/kg]. His
rash disappeared, he became afebrile, and scrotal swelling
reduced. On day 18 of illness, the child was brought to us
with complaints of persistent muscle weakness and inabil-
ity to move or roll in bed. On examination, he had pallor,

Table 1 Laboratory investigations

periungual peeling of skin in the fingers (Fig. 1), swollen
and tender calf muscles, neck flexor muscle weakness, sym-
metric proximal muscle weakness of upper and lower limbs
(power 2/5), absent gag reflex and preserved deep tendon
reflexes. Small amount of pus discharge from the left sided
scrotal swelling was also noted. Rest of the examination
was unremarkable. Clinical possibility of KD with myositis,
juvenile dermatomyositis (JDM) and infections associated

Parameter Day 7 of illness Day 18 of illness
Hemoglobin (g/L) 89 87

Total leukocyte count 22.8 x 10 cells/L 12.1 x 107 cells/L
Differential leukocyte count (neutrophil/lymphocyte/monocyte/eosinophil) Noo/Lo/M/E, Nsg/L33/M; 1/Eg o
Platelet counts 151x 10°/L 751x 10°/L
Serum aspartate aminotransferase (AST) (V:5-40 IU/L) 46 22

Serum alanine aminotransferase (ALT) (V:5—40 IU/L) 37 23
N-acetyl-cysteine activated creatine kinase (CK-NAC) (N:22-198 U/L) 844 55.1

Lactic acid dehydrogenase (LDH) 743 563

(N:140-280 U/L)

C-reactive protein (CRP) 111.2 7.9

(N<6 mg/L)

Pro-brain natriuretic peptide - 156

(Pro-BNP)

(N< 125 pg/ml)

Blood culture Sterile Sterile

Pus culture - Sterile

2-Dimensional echocardiography

LMCA—2.5 mm (- 0.21z)
LAD—1.2 mm (- 2.05z)
LCX—1.2 mm (- 1.71z)
RCA—2.2 mm (- 0.23 2)

AST aspartate aminotransferase, ALT alanine aminotransferase, CK-NAC N-acetyl-cysteine activated creatine kinase,

LDH lactic acid dehydroge-

nase, CRP C-reactive protein, Pro-BNP Pro-brain natriuretic peptide, LMCA left main coronary artery, LAD left anterior descending artery, LCX

left circumflex artery, RCA right coronary artery, N neutrophils, L lymphocytes; M monocytes; E eosinophils

Coronary artery Z scores reference: Dallaire F, Dahdah N. New equations and a critical appraisal of coronary artery Z scores in healthy children.

J Am Soc Echocardiogr 2011;24:60-74

Fig. 1 Periungual peeling of
skin in both hands
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myositis was considered. Laboratory investigations showed
anaemia, neutrophilic leucocytosis, thrombocytosis, elevated
LDH and pro-brain natriuretic peptide (Pro-BNP) (Table 1).
Transthoracic 2D echocardiography showed normal coro-
nary artery Z scores. Incision and drainage of scrotal abscess
was done. Pus culture and blood cultures were sterile. In
view of persistent fever, periungual peeling of skin, neutro-
philic leucocytosis, thrombocytosis and elevated pro-BNP,
a clinical possibility of ‘incomplete’ and ‘atypical’ KD with
myositis was considered. He was initiated on IVIg (2 g/
kg). In view of severe muscle weakness, he was also given
pulse intravenous methyl prednisolone (30 mg/kg/day) for
3 days. He showed rapid clinical recovery with improvement
in muscle weakness by day 4. He was discharged on aspi-
rin (4 mg/kg/day) and tapering doses of oral prednisolone
(initial dose 2 mg/kg/day). A repeat 2D echocardiography
at 6 weeks of follow-up revealed normal coronary artery Z
scores. Aspirin and oral prednisolone were discontinued at
this time. He remains clinically well on follow-up.

Search strategy

We searched PubMed, MEDLINE, Embase, Scopus data-
bases for published literature using following search term:
Kawasaki disease and myositis; Kawasaki disease and mus-
cle weakness; Kawasaki disease and Juvenile dermatomy-
ositis; Kawasaki disease and JDM as on December 02, 2020.
We found nine papers using this search strategy. One case
was excluded as it showed neuromuscular involvement in
KD predominantly in the form of neuropathy. Of the remain-
ing eight papers, data were not available for one. Hence,
seven papers were included in the final literature review of
myositis in Kawasaki disease (Table 2).

Discussion

Although a clinical possibility of JDM was initially con-
sidered in view of symmetric proximal muscle weak-
ness including neck flexor muscles with poor gag reflex,
he showed brisk improvement following IVIg and had no
pathognomonic cutaneous manifestations of JDM. Presence
of fever, rash, edema over hands and feet, red eyes along
with periungual desquamation of skin and rapid improve-
ment following administration of IVIg suggests a diagnosis
of KD with myositis.

KD is a medium vessel systemic vasculitis with predi-
lection to involve coronary arteries. Diagnosis of KD is
clinical and is based on the American Heart Association
(AHA) diagnostic guidelines and European consensus-
based recommendations for the diagnosis and treatment of
Kawasaki disease—the SHARE initiative [1, 2]. The AHA

guidelines [3] suggest the term “atypical Kawasaki disease”
for patients who have an unusual clinical manifestation of
the disease that may include arthralgia or arthritis, aseptic
meningitis, hepatic dysfunction, gallbladder hydrops, gas-
trointestinal involvement, uveitis, pneumonitis, peripheral
gangrene, renal involvement and neuromuscular involve-
ment [4]. Myositis and muscle weakness have rarely been
reported in patients with KD [4]. Presence of myositis and
muscular weakness often creates diagnostic conundrum for
the treating physician thereby leading to delays in diagnosis
and initiation of therapy.

The first two cases of myositis in children with KD were
reported by Koutras et al. in 1980 and 1982, respectively [3,
6]. Subsequently, few more cases of KD have been reported
wherein muscular involvement was a predominant clinical
presentation [7—12].

Herein we have reviewed all cases of KD myositis
and muscular weakness reported till date in the literature
(Table 2). We could retrieve the details of seven such cases
(three boys and three girls while gender was not mentioned
for one). Median age at onset of symptoms was 6 years
(range 8 months—10 years). Five cases had complete KD.
Diffuse muscle weakness involving the limbs (proxi-
mal > distal) was noted in four. Focal myositis involving calf
[11] and iliopsoas muscle [12] was reported in one each.
Orbital myositis was reported in one patient (that developed
35 days after giving IVIg) [9]. One patient was also noted
to have dysphagia and dysphonia [6], while severe muscular
weakness leading to respiratory failure and requiring ventila-
tion was reported in one [8]. Median duration from onset of
first symptom to the onset of muscle weakness and myositis
was 9 days (range 36 h-35 days). In all previously reported
cases, the diagnosis of KD preceded the onset of muscle
weakness except one case wherein myositis was the present-
ing manifestation of KD [12]. The present case developed
proximal muscle weakness on day 6 of illness. He also had
neck muscles involvement.

Laboratory investigations in previously reported patients
showed elevated muscle enzymes in three children who had
diffuse muscle weakness, while muscle enzymes were found
to be normal in two and were not reported in remaining two.
Higher levels of muscle enzymes may correlate with disease
severity as was seen in a patient who had respiratory fail-
ure [8]. It appears that patients with KD myositis who have
relatively higher CK levels may be at risk of developing
respiratory failure and hence need to be monitored closely.
In the first three reported patients, electromyography (EMG)
and/or muscle biopsy was performed to document evidence
of myositis. Muscle biopsy revealed type 2 fibre atrophy,
inflammatory infiltrates in perivascular and peri-endomy-
sium spaces and features of vasculopathy. Histopathologi-
cal evidence of myositis and pan-arteritis was reported in
one patient who had orbital myositis [9]. In all recently
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diagnosed patients, MRI was used to assess the myositis.
Subcutaneous edema with thickening and increased T2
weighted signals in the pre-muscular and intermuscular
fascia in the medial and posterior aspects of the proximal
leg were reported in these patients. Present case was found
to have elevated muscle enzyme. However, MRI of muscles,
EMG or muscle biopsy could not be performed as he showed
prompt clinical recovery with treatment and these investiga-
tions were not considered clinically useful at that time.

The underlying pathophysiological basis for KD and
myositis has not been studied in detail because of paucity of
the literature on this subject. However, it has been suggested
that immune-complex deposits in affected muscles may lead
to muscle weakness.

In previously reported patients with KD myositis, coro-
nary artery aneurysms (CAA) were reported in 4/7 patients
[7-9, 12]. Coronary arteries were normal in two, while it
was not assessed in one. Thus, children with KD myosi-
tis appear to be at relatively higher risk of development of
CAA (~57%). However, this interpretation is based on a
review of seven cases only. Delay in diagnosis and initiation
of therapy may be the reason for higher risk of CAA seen
in these patients. However, it must also be noted that two
patients were not given IVIg and were treated with aspirin
only [6, 7]. One of these two patients developed CAAs [7].
Corticosteroids along with IVIg were used in three children
[9, 10, 12]. Indications for use of corticosteroids were IVIg
resistance and presence of muscle weakness.

Both AHA and European consensus-based recommenda-
tions for the diagnosis and treatment of Kawasaki disease
(the SHARE initiative) have stressed on early treatment in
both complete and incomplete forms of KD using intrave-
nous immunoglobulin and aspirin [1, 2]. Corticosteroids
have been recommended for high-risk cases. We used IVIg,
aspirin and intravenous methylprednisolone followed by oral
prednisolone in the present case.

Prognosis of muscle involvement in patients with KD has
been reported to be good and full recovery was noted in all.
While muscle weakness in six previously reported patients
recovered at a median duration of 2.25 months (range:
18 days to 3 months), it recovered after 12 months in one
patient with orbital myositis [9]. The present case showed
complete recovery of muscle weakness within 1 week of
initiation of therapy.

To conclude, we report a child with KD who presented
with severe muscle weakness mimicking JDM. Myositis and
muscle weakness are rare manifestations of KD and may
sometime be the predominant presenting clinical mani-
festation. KD should be considered in children presenting
with muscle weakness with prolonged fever, rash and other
suggestive clinical manifestations. These patients may be
at high risk of development of CAAs, likely because of
delays in diagnosis and initiation of therapy. There are no

Present case

rin (D 18);
nous methyl-
prednisolone
(30 mg/kg/
day x 3 days);
oral predni-
solone (initial
dose 2 mg/kg/
day) tapered
over 6 weeks

Treatment (day) References
Pulsed intrave-

IVIG and aspi-

CAA (day)
Normal

Recovery of

weakness

Day 7 of
treatment

MRI/CT
NA

biopsy
NA

Muscle

EMG
Not done

CK-NAC/
LDH
844/743
1U/ml

Onset of
myositis
Day 3

(power 2/5),
absent gag

weakness of
reflex

neck flexor
upper and

muscles
lower limbs

involvement

Swollen and
tender calf
muscles,
weakness,
symmetric
proximal
muscle

Muscle

Kawasaki
disease
Incomplete

10 year/

CK-NAC N-acetyl-cysteine activated creatine kinase, LDH lactic acid dehydrogenase, EMG electromyography, MRI magnetic resonance imaging, CT computed tomography, CAA coronary

artery abnormalities, NA not available

Table 2 (continued)
S No Age/ Sex

8
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guidelines for management of myositis in patients with KD.
These patients apparently respond well to IVIg and steroid
therapy. Recovery of muscle weakness is often complete.
However, at times, this may take a few weeks to recover.
However, these observations are based on a review of only
seven cases reported till date and need more data in future
to draw a strong conclusion.
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