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Current Approach to the Evaluation and Management of
Incomplete Kawasaki Disease in the Emergency Department
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Abstract: Kawasaki disease (KD) is one of the most common vasculiti-
des of childhood and frequently presents to the emergency department. Al-
though the diagnosis of KD is based on clinical criteria, children who do
not fulfill the criteria but have sufficient supportive features of KD are di-
agnosed as having incomplete KD and warrant the same course of therapy
as children with classic KD. The diagnosis of incomplete KD is challeng-
ing and requires a high index of suspicion. The purpose of this article is to
review presenting features of incomplete KD and the diagnostic approach
and management of children in the emergency department.
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TARGET AUDIENCE
This CME activity is intended for all practitioners who care

for pediatric patients presenting with possible Kawasaki disease,
which may include pediatricians, general practitioners, pediatric
emergency physicians, general emergency physicians, and pediat-
ric intensive care physicians.

LEARNING OBJECTIVES
After completion of this article, the reader should be better

able to:

1. Describe key presenting features of Kawasaki disease in the
emergency department.

2. Identify diagnostic testing needed for children with incomplete
Kawasaki disease in the primary care setting.

3. Explain clinical treatment strategies and their administration in
children with incomplete Kawasaki disease.

M ucocutaneous lymph node syndrome was first reported by a
Japanese physician, Dr. Kawasaki, in 1967. Subsequently,

the syndrome became known as Kawasaki disease (KD).1 KD is
one of the most common vasculitides of childhood and affects
the medium-sized muscular arteries, primarily coronary arteries.
It is an acute systemic vasculitis that predominantly affects chil-
dren younger than 5 years and is the leading cause of acquired
heart disease in developed countries. Kawasaki disease typically
presents as a self-limited febrile illness with up to 25% of patients
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developing coronary artery aneurysms, if untreated.2 Timely treat-
ment with intravenous immunoglobulin (IVIG) has been shown in
clinical trials to reduce the risk of coronary artery aneurysms from
25% to 4%.3,4

The diagnosis of KD is based on syndrome recognition—a
combination of clinical features supported by laboratory and/or
echocardiographic findings. In cases when insufficient clinical
criteria are present but echocardiographic abnormalities are found,
the diagnosis can still be made. Patients who fulfill clinical criteria
for KD are defined as having complete KD (also termed “classic”
or “typical” KD), whereas those that do not fulfill all the criteria
are referred to as having incomplete KD (also atypical KD).

Historically, there has been some confusion over the terms
“incomplete” versus “atypical” KD. The American Heart Associ-
ation (AHA) and the American Academy of Pediatrics (AAP)
have recommended that the term “incomplete” is preferable over
“atypical” because these patients lack sufficient clinical signs to
fulfill the classic criteria but do not demonstrate atypical features.5

The term “atypical Kawasaki disease” should be used to describe
patients with features that are not generally seen in KD, such as re-
nal complications.5

The range of presentations of KD to the emergency depart-
ment (ED) is broad, and diagnosis is complicated by the lack of
a criterion standard diagnostic test, a wide-ranging differential di-
agnoses, and the overlapping features with many acute (usually vi-
ral) infections. The challenge of diagnosis is amplified in patients
who do not present with recognized diagnostic criteria which may
result in diagnostic delays6,7 and worse outcomes (higher rates of
coronary aneurysms).6,8–10

Incomplete KD is an important diagnosis to consider in any
infant or child with prolonged unexplained fever presenting to
the ED, even if few principle features of KD are present. Improved
recognition of these patients will reduce the number of patients
with a delayed diagnosis and will increase the chance of adminis-
tering timely treatment.
EPIDEMIOLOGY AND PATHOGENESIS
The etiology of KD is unknown but several observations

have implicated an infectious trigger—seasonal peaks in the win-
ter and spring months, similar presentation to many infectious ill-
nesses, and detection of concurrent infections in a significant
proportion of patients diagnosed with KD.11–13 In one study, re-
spiratory viruses were detected in 42% of children with KD, and
of these, half reported current upper respiratory symptoms.
Rhinovirus and enterovirus were most commonly identified. Doc-
umented viral infection was not associated with unique presenta-
tion, laboratory findings, length of illness, response to IVIG,
and development of coronary artery pathology.13

Some host genetics underlie the pathogenesis. A predisposi-
tion to KD appears to exist, because children of parents who have
had KD have twice the risk of developing the disorder than the
general population. Children with affected siblings have a tenfold
higher risk.14,15
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The incidence of incomplete KD is not known. Epidemio-
logic data from Japan suggest that 10% to 20% of children diag-
nosed with KD did not fulfill the criteria for KD.16,17

Incomplete presentations occur at any age18,19 but are more likely
to present in infants. The diagnosis of KD in an infant younger
than 6 months in the ED is imperative because these patients are
at high risk for developing coronary artery aneurysms.20–23
HISTORY AND PHYSICAL EXAMINATION
The diagnosis of classic KD is made by meeting the follow-

ing criteria: daily fever persisting for 5 or more days (the day of
fever onset is the first day of fever) in addition to at least 4 of
the 5 principle clinical criteria (Table 1).5 For a child who has un-
explained fever for 5 or more days and less than 4 of the principle
clinical features at time of ED presentation, the diagnosis of in-
complete KD should be considered. It should be emphasized that
principle features do not need to present all at the same time, and
in many cases, some features may appear and abate before other
features develop.18 Hence, it is important to specifically inquire
about the presence of principle criteria in the preceding 1 to
2 weeks.18

Fever, usually high spiking (above 102°F [39°C]), is the hall-
mark of KD. The other signs and symptoms that are seen in in-
complete KD tend to parallel those seen in classic KD; however,
the presence of fewer features—particularly the absence of oral
mucosal changes and eye findings, makes the diagnosis more
likely to be missed or delayed.7 When compared, patients with in-
complete KD were significantly less likely to have cervical
lymphadenopathy and extremity changes.19,24 Laboratory find-
ings in complete and incomplete KD appear to be similar.16,19,24

In the presence of few clinical criteria for KD, supportive labora-
tory abnormalities may increase the probability of an incomplete
presentation.

The AHA and AAP have proposed a diagnostic algorithm to
help identify patientswho are at risk of developing coronary artery
aneurysms and should receive treatment with IVIG.18 Based on
the algorithm, any child with 5 or more days of fever and 2 to 3
compatible clinical criteria, or any infant (0–6 months) with unex-
plained fever for 7 or more days (even in the absence of other fea-
tures of KD), should be evaluated for suspected incomplete KD
(see Diagnostic Testing below). Fever is frequently 102°F (39°
C) or higher and minimally responsive to antipyretic medications.
TABLE 1. Criteria for the Diagnosis of Kawasaki Disease

Classic KD is diagnosed in the presence of fever for at least 5 days*
together with at least 4 of the 5 following principle clinical
features. In the presence of ≥4 principle clinical features, the
diagnosis of KD can be made on day 4 of illness. Experienced
clinicians who have treated many KD patients may establish
diagnosis before day 4.

1. Erythema and cracking of lips, strawberry tongue, and/or erythema
of oral and pharyngeal mucosa

2. Bilateral bulbar conjunctival injection without exudate
3. Rash: maculopapular, diffuse erythroderma, or erythema
multiforme-like

4. Erythema and edema of the hands and feet in acute phase and/or
periungual desquamation in subacute phase

5. Cervical lymphadenopathy (≥1.5 cm diameter), usually unilateral

*Patients with fever at least 5 days and <4 principal criteria can be diag-
nosed with KD when coronary artery abnormalities detected by echocardi-
ography or angiography.
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However, intermittent fevers or lower temperature do not exclude
the diagnosis.

The physical examination of patients with suspected KD in-
volves a multisystem assessment. As a systemic vasculitis, any or-
gan system can be affected. For principle KD features, similar to
classic KD, the least likely feature to be present is cervical lymph-
adenopathy. Conjunctivitis is bilateral, classically spares the lim-
bus, and is nonexudative. Rash typically occurs early in the
course of illness and is often extensive. For infants and toddlers
wearing diapers, the inguinal region should also be examined for
the presence of rash or early desquamation. Almost any rash can
be seen in KD, and the most common are maculopapular,
morbilliform, scarlatiniform erythroderma, and targetoid.18 Vesic-
ular or bullous rashes are not generally seen and suggest an alter-
nate diagnosis. For extremity changes, erythema of the palms and
soles, sometimes accompanied by swelling, occurs early, whereas
the desquamation of the fingers and toes generally occur late.18

Oral mucosal changes can be quite striking with notable red verti-
cally cracked lips and a strawberry tongue. Bleeding of the lips
can also be seen.

OTHER CLINICAL FEATURES
Other clinical features have also been reported with KD. Ex-

treme irritability is frequently observed and is most likely due to
aseptic meningitis.25 Gastrointestinal involvement is common
and may present as abdominal pain, diarrhea, hepatitis, and gall-
bladder hydrops. Joint pain (arthralgia or arthritis) is reported in
up to 15% of the patients.26,27

Coronary artery involvement is a prominent complication in
KD; however, cardiac illness may also present as myocarditis, val-
vulitis, and pericarditis. Cardiovascular shock is a rare but impor-
tant presentation of KD and should be recognized early by the ED
provider (see below).28–30 Noncardiac arterial aneurysms can also
occur and axillary, brachial, and femoral artery aneurysms might
be palpable on physical examination.

KD SHOCK SYNDROME
In rare cases, KD can present with hemodynamic instability

and shock, referred to as KD shock syndrome (KDSS), and recog-
nition by the ED provider is prudent. The syndrome was formally
defined by Kanegaye et al29 in 2009 as systolic hypotension for
age, a sustained decrease in systolic blood pressure from baseline
of 20%, or clinical signs of poor perfusion. The incidence of
KDSS is estimated to be around 7%.29,30 Kawasaki disease shock
syndrome is associated with significant inflammation in labora-
tory findings, greater risk of coronary artery abnormalities, mitral
regurgitation, and prolonged myocardial dysfunction, as well as a
higher risk for IVIG resistance.29 One recent study reported a
6.8% mortality rate in children diagnosed with KDSS.31 Misdiag-
nosis of KDSS at initial presentation is frequent, with one study
reporting that 39% of KDSS cases were not diagnosed as having
KD at the time of admission, the most common initial diagnosis
being septic shock.32 Children who present with KDSS may re-
quire initiation in the ED of inotropic support and should be trans-
ferred to a pediatric intensive care unit for close monitoring until
stable. Intravenous immunoglobulin should be administered as
soon as KDSS is recognized. Steroids in conjunction with IVIG
are also frequently used in these patients.31,33

DIFFERENTIAL DIAGNOSIS
The differential diagnosis for KD is broad and includes infec-

tions (bacterial or viral), toxin-mediated syndromes (staph scalded
skin syndrome and toxic shock syndrome), and hypersensitivity
reactions (Stevens-Johnson syndrome, drug reactions, acrodynia)
© 2020 Wolters Kluwer Health, Inc. All rights reserved.

ealth, Inc. All rights reserved.

http://www.pec-online.com


Pediatric Emergency Care • Volume 36, Number 11, November 2020 Incomplete Kawasaki Disease in the ED
and systemic-onset juvenile idiopathic arthritis. In general, the
clinical presentation of children with KD is considered more se-
vere, compared with children with viral infections, and typically,
there is additional evidence of systemic inflammation.34 Common
viruses like adenovirus can present with very similar mucocutane-
ous changes to KD. However, extremity changes and unilateral
neck swelling are less common with adenoviral disease.35 More
than 30% of children with typical KD also have evidence of a con-
comitant infection; hence, evidence of a concurrent infection does
not necessarily preclude the diagnosis of KD.12

DIAGNOSTIC TESTING

Laboratory Investigations
There are no specific diagnostic tests for KD. However, sev-

eral laboratory investigations may provide support for the diagno-
sis. Laboratory tests should reflect systemic inflammation
manifested as elevated erythrocyte sedimentation rate (ESR) or
C-reactive protein (CRP), an elevated white count with leukocyto-
sis, and commonly anemia. Thrombocytosis is characteristic,
usually in the second week of illness. The presence of thrombocy-
topenia may herald the onset of rare complications of KD includ-
ing disseminated intravascular coagulation or macrophage
activation syndrome. Other laboratory abnormalities that support
the diagnosis of KD include elevations of serum transaminases,
gamma glutamyl transpeptidase, bilirubin, and hypoalbuminemia.
Sterile pyuria may also be present.

CARDIAC IMAGING
Children with suspected incomplete KD should have echo-

cardiography early on in the evaluation of their disease. However,
when a diagnosis of KD has been made, treatment should not be
delayed and echocardiography can be done mid-treatment.

For young children, obtaining a good quality echocardio-
gram can be challenging, especially when a child is irritable.
The ED provider should weigh the risks and potential benefit for
sedation to obtain optimal visualization of the coronary arteries.36

According to the algorithm proposed by the AHA, any child with
persistent unexplained fever for 5 or more days with 2 to 3 clinical
features of KD (or any infant with persistent unexplained fever for
7 or more days without other features of KD) should undergo lab-
oratory testing in the ED setting. If the ESR and/or CRP are ele-
vated, and other laboratory findings do not warrant treatment,
cardiology should be consulted for echocardiography. An abnor-
mal echocardiogram in the presence of ongoing inflammation
warrants treatment with IVIG regardless of whether other support-
ive features are present. It is important to note that in the majority
of cases, coronary artery dilatation will not be detected during the
first week of illness, so normal echocardiography in that early pe-
riod does not rule out the diagnosis of KD.18

MANAGEMENT
Children diagnosed with incomplete KD are managed in a

similar fashion to childrenwith complete KD. Some children pres-
ent acutely unwell, including in cardiogenic shock. Initial stabili-
zation in the ED, in face of potential abnormal vital signs or
cardiogenic shock, remains a priority in management of children
with suspected KD.

Treatment with IVIG (at 2 g/kg) should be started once the
diagnosis has been established. The majority of randomized stud-
ies of IVIG in KD have evaluated its usewithin the first 10 days of
fever.3,37–40 Even if the presentation is beyond 10 days of illness,
treatment may still be warranted. Children who present after
© 2020 Wolters Kluwer Health, Inc. All rights reserved.
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10 days of illness but who still have evidence of systemic inflam-
mation (elevated ESR and/or CRP) along with ongoing unex-
plained fever or coronary artery abnormalities should receive
treatment with IVIG.

Acetylsalicylic acid (ASA) has been routinely used in conjunc-
tion with IVIG in the treatment of KD with insufficient evidence to
the value of this therapy for prevention of coronary artery abnor-
malities.41 Acetylsalicylic acid should be used with IVIG at a
moderate (30–50 mg·kg−1·d−1) to high dose (80–100 mg·kg−1·d−1)
until the patient is afebrile. Subsequently, ASA should continue
at a low-dose (3–5 mg·kg−1·d−1) until the child has had a
follow-up echocardiogram at 6 to 8 weeks posttreatment. At mod-
erate to high doses, ASA has an anti-inflammatory effect, al-
though at low doses, it exerts an antiplatelet effect that coincides
with the thrombocytosis often seen during the second or third
week of illness. Long-term ASA may be indicated for children
who develop coronary abnormalities.

The role of corticosteroids in the treatment of KD continues
to be a source of controversy. Several randomized trials and a
meta-analysis have shown that the addition of corticosteroids to
standard treatment reduced the rate of coronary artery abnormali-
ties.42 The meta-analysis included 9 studies, 6 of which were pro-
spective randomized controlled studies. The combined rates of
coronary artery abnormalities were 6.3% versus 18% (odds ratio,
0.3; 95% confidence interval, 0.18–0.5; P < 0.001) for the IVIG
plus corticosteroid groups compared to the IVIG alone, respec-
tively.42 The corticosteroid regimens used were highly varied,
ranging from one dose of 30mg/kg of intravenous methylprednis-
olone to 15 days of 2 mg/kg of prednisolone. Because the majority
of studies are from Japan and included patients that were consid-
ered at a high risk for IVIG treatment failure, the AHA recom-
mends the addition of a course of corticosteroids to standard
IVIG and ASA be considered for treatment of high-risk patients
with KD.18 Existing scoring systems for determining risk of IVIG
resistance that were developed using data from children fromAsia
fail to show the same predictive qualities in non-Asian
populations.43–47 Some of the clinical features associated with risk
of IVIG resistance include a young age (<12 months), low albu-
min, thrombocytopenia, fever less than 4 days, low sodium, and
elevated transaminases.48–50

COMPLICATIONS
Diagnosis of KD may be delayed if clinical criteria are not

fulfilled or recognized in a timely manner.51 Reports from the
1990s suggested a very high mortality rate (up to 41%) for chil-
dren with incomplete KD.52 The delay in diagnosis has been fur-
ther complicated in younger children, especially under 6 months
of age where diagnostic criteria are less likely to be met and inci-
dence of coronary arteritis is higher.53

Furthermore, with incomplete KD, and delayed onset of
treatment with IVIG, coronary artery lesions are more likely to
develop.54

DISPOSITION
Children with incomplete KD require admission for IVIG

therapy and for ongoing close monitoring. Observation units (up
to 24-hour admission) in most EDs are not appropriate for such
admission because of the limited capacity to provide intense mon-
itoring. However, treatment should not be delayed because of ad-
mission to a busy ward, and effort should be made to start IVIG
therapy in the ED setting, if protocols offer this option. Echocardi-
ography by an operator skilled in pediatric evaluation of coronary
arteries must be done as soon as possible after the diagnosis is
made, and serial echocardiography examinations may be needed.
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It is anticipated that the majority of children will recover
from KD without any long-term sequelae. However, approxi-
mately 4% to 5% will develop coronary aneurysms despite stan-
dard therapy, and this has implications for long-term cardiac
morbidity and requirement for anticoagulation.3,4,55

CONCLUSIONS
The diagnosis of incomplete KD should be considered in the

ED in any infant or child with prolonged unexplained fever, fewer
than 4 of the principal clinical findings, and compatible laboratory
and/or echocardiographic findings.
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Please mark your answers on the ANSWER SHEET.

Current Approach to the Evaluation and Management of Incomplete Kawasaki Disease in the Emergency Department,
Morishita and Goldman
1. Kawasaki disease predominantly affects:
a. Infants
b. School age children
c. Children younger than 5 years
d. Children younger than 2 years
e. Teenagers

2. The risk of developing coronary artery aneurysms in untreated
Kawasaki disease is:
a. 1%
b. 5%
c. 10%
d. 25%
e. 50%

3. All of the following are criteria for the diagnosis of Kawasaki
disease except:
a. Bilateral conjunctivitis
b. Fever for 4 days
542 www.pec-online.com
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c. Cervical lymphadenopathy
d. Rash
e. Edema of the hands and feet

4. Any child with persistent unexplained fever for 5 or more days
with 2 to 3 clinical features of KD should:
a. Receive IVIG
b. Undergo laboratory testing
c. Should be observed until further clinical features appear
d. Should have an urgent ECHO
e. Should be admitted to hospital for observation

5. Children diagnosed with incomplete KD should have the fol-
lowing treatment:
a. IVIG 1 g/kg
b. IVIG 2 g/kg
c. Moderate to high-dose ASA only
d. Oral corticosteroids only
e. Close monitoring until diagnosis of complete KD can be made
© 2020 Wolters Kluwer Health, Inc. All rights reserved.
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Please answer the questions on page 542 by filling in the appropriate circles on the answer sheet below. Please mark the one best

answer and fill in the circle until the letter is no longer visible. To process your exam, you must also provide the following information:
Name (please print): __________________________________________________________________________________________
Street Address _______________________________________________________________________________________________
City/State/Zip _______________________________________________________________________________________________
Daytime Phone ______________________________________________________________________________________________
Specialty ___________________________________________________________________________________________________

1. �A�B�C�D�E
2. �A�B�C�D�E
3. �A�B�C�D�E
4. �A�B�C�D�E
5. �A�B�C�D�E

Your completion of this activity includes evaluating them. Please respond to the following questions below.
Please rate this activity (1 - minimally, 5 - completely) 1 2 3 4 5
Was effective in meeting the educational objectives � � � � �
Was appropriately evidence-based � � � � �
Was relevant to my practice � � � � �
Please rate your ability to achieve the following objectives, both before this activity and after it:
1 (minimally) to 5 (completely) Pre Post

1 2 3 4 5 1 2 3 4 5
1. Describe key presenting features of Kawasaki disease in the emergency department. � � � � � � � � � �
©

2. Identify diagnostic testing needed for children with incomplete Kawasaki disease in the primary � � � � � � � � � �

care setting.
3. Explain clinical treatment strategies and their administration in children with incomplete Kawasaki � � � � � � � � � �

disease.
How many of your patients are likely to be impacted by what you learned from these activities?

○ <20% ○ 20%–40% ○ 40%–60% ○ 60%–80% ○ >80%
Do you expect that these activities will help you improve your skill or judgment
within the next 6 months? (1 - definitely will not change, 5 - definitely will change)

1 2 3 4 5

� � � � �

How will you apply what you learned from these activities (mark all that apply):
In diagnosing patients ○
In monitoring patients ○
In educating students and colleagues ○
As part of a quality or peformance improvement project ○
For maintenance of board certification ○
To consider enrolling patients in clinical trials ○

In making treatment decisions ○
As a foundation to learn more ○
In educating patients and their caregivers ○
To confirm current practice ○
For maintenance of licensure ○
2020 Wolters Kluwer Health, Inc. All rights reserved.
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Other ______________________________________________________________________________________________________
Please list at least one strategy you learned from this activity that you will apply in practice:
Please list at least one change you will make to your practice as a result of this activity:
Did you perceive any bias for or against any commercial products or devices? Yes No

� �
If yes, please explain:
How long did it take you to complete these activities? _______ hours _______ minutes
What are your biggest clinical challenges related to pediatric emergency care?
[ ] Yes! I am interested in receiving future CME programs from Lippincott CME Institute! (Please place a check mark in the box )
Mail by October 31, 2022 to
Lippincott CME Institute, Inc.

Wolters Kluwer Health
Two Commerce Square

2001 Market Street, 3rd Floor
Philadelphia, PA 19103
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