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A b s t r ac t
Background: Diagnosis of incomplete Kawasaki disease (KD) is a clinical challenge in the absence of a specific diagnostic test. Diagnosis of KD is
based mainly on the typical constellation of clinical signs and symptoms. Incomplete KD is much more difficult to diagnose because they present
with fewer clinical features. Hence, diagnosis and treatment are often delayed in such cases and the response to treatment with intravenous
immunoglobulin (IVIg) is poor. A high index of suspicion is necessary to diagnose and manage the children presenting as incomplete KD.
Objectives: To study the clinical spectrum of incomplete KD and to assess the response to IVIg therapy.
Materials and methods: A retrospective cohort study of children with incomplete KD at a tertiary care hospital from January 2010 to April 2018.
Diagnosis and treatment were based on American Heart Association (AHA) guidelines.
Results: Fifty-four out of 94 KD cases were incomplete KD (57.4%). Most of the incomplete KD cases were in infants (48.1%). The mean duration
of fever at diagnosis was 6.3 days in complete KD and 6.9 days in incomplete KD. Clinical manifestations were oral mucosal changes (79.6%),
conjunctival injection (68.5%), and polymorphous exanthema (64.8%). Less common clinical manifestations were extremity changes (14.8%),
cervical lymphadenopathy (33.3%), irritability (53.7%), diarrhea (31.4%), vomiting (20.3%), and Bacillus Calmette-Guerin (BCG) scar flare-up
(11.1%). Coronary artery abnormality (CAA) was detected in 27 cases (50%). Forty-nine out of 54 cases showed clinical resolution to IVIg (90.7%),
5 were resistant to the first dose of IVIg, 4 responded to the second dose of IVIg, and 1 required infliximab.
Conclusion: Incomplete KD is more often associated with CAA. Clinicians should have a high index of suspicion when fever persists for 5 days
or more and is associated with any of the principal clinical manifestations. Few laboratory tests and echocardiography may assist in the early
diagnosis and treatment. The majority of the children responded to IVIg.
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Introduction

1,2

Kawasaki disease (KD) is the most common acute, self-limited
systemic vasculitis of childhood and one of the most common
causes of acquired heart disease in children. In the absence of a
gold standard diagnostic test, the diagnosis of KD is based mainly
on the constellation of clinical findings. American Heart Association
(AHA) guideline for diagnosis of KD is based on the presence of
fever of at least 5 days along with four out of five principal clinical
findings.1 Children who have insufficient clinical findings to meet
the epidemiological case definition are diagnosed as incomplete
KD in the presence of compatible laboratory and echocardiographic
findings and on the exclusion of other febrile illnesses. This practical
difficulty in diagnosing incomplete KD makes the diagnosis often
delayed compared with complete KD, 2 which can explain the
reduced response to treatment and high risk of coronary artery
abnormalities (CAA) in incomplete KD.3 There is a paucity of data
regarding clinical presentation, complications, and treatment
outcomes of incomplete KD in Indian children. Hence, the purpose
of our study is to understand the clinical profile and treatment
outcomes in children with incomplete KD.

M at e r i a l s

and

Methods

This retrospective cohort study of children below 18 years with
KD was conducted at a tertiary care hospital. Institutional ethical
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committee approval was obtained. Retrospectively cases were
identified from the electronic database of the unit over the period
of 8 years (2010–2018), those fulfilling the diagnostic criteria of KD
as per AHA case definition were included. Prospectively cases that
were diagnosed as KD at the same tertiary care center from 2017 to
2018 were also included in the study. Incomplete KD was defined
as unexplained fever of at least 5 days duration with less than four
principal clinical findings of KD and compatible laboratory and
echocardiographic findings. A total of 94 children were included in
the study among whom 40 cases were complete KD and 54 cases
were incomplete KD. Data obtained were—(1) demographic details,
(2) clinical features, (3) relevant laboratory results [hemoglobin (Hb),
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total leukocyte count (TLC), platelet count, C-reactive protein (CRP),
erythrocyte sedimentation rate (ESR), serum glutamic oxaloacetic
transaminase (SGOT), serum glutamic pyruvic transaminase (SGPT), S.
albumin, urine analysis] before and after intravenous immunoglobulin
(IVIg) treatment and during follow-up, (4) echocardiogram was
performed by a pediatric cardiologist. Echocardiography was done
on admission, before discharge, at 6 weeks, and later depending
on the echocardiographic findings at a 6-week follow-up. Coronary
artery abnormalities (aneurysms or dilation) seen on echocardiogram
were documented at each follow-up visit. All cases were treated with
IVIg (2 gm/kg body weight over 10–12 hours) as soon as the diagnosis
was made along with aspirin as per AHA guidelines. Response to
IVIg treatment was based on the resolution of fever or persistence/
recurrence of fever after 36 hours of completion of IVIg. Cases of
resistant KD that are unresponsive to initial IVIg therapy received a
second dose of IVIg. Cases unresponsive to the second dose of IVIg
received steroids, infliximab.

Statistical Analysis
The data were analyzed using the SPSS package (ver. 18.0). The
results for each parameter (numbers and percentages) for discrete
data and averaged (mean ± standard deviation) for each parameter
were presented in tables and figures. Proportions were compared
using the Chi-square test of significance. The Student’s “t” test
was used to determine whether there was a statistical difference
between the groups in the parameters measured. In all the above
tests, a p value < 0.05 was taken to be statistically significant.

R e s u lts
Ninety-four children were diagnosed with KD during the study
period. Fifty-four were incomplete KD (57.4%) and 40 were
complete KD (42.6%). The mean age at diagnosis of incomplete KD
was 2.2 years and complete KD was 2 years. Out of 54 incomplete
KD cases, 26 cases were below the age of 1 year (48.7%), 24 were
between 1 and 5 years (44.4%), and 4 were above 5 years (7.4%).
Out of 40 complete KD cases, 17 were below 1 year (42.5%), 22 were
between 1 and 5 years (55%), and 1 was above 5 years (2.5%).
Compared to complete KD cases, incomplete KD cases were more
in the extremes of age that is <1 and >5 years.

Clinical Profile of Incomplete KD
Mean duration of fever at diagnosis was 6.3 days in complete KD
and 6.9 days in incomplete KD (p value 0.323). The most common
principal clinical manifestations were oral mucosal changes (79.6%),
conjunctival injection (63.5%), and polymorphous exanthema (64.8%).
Extremity changes (14.8%) and cervical lymphadenopathy (33.3%)
were less common among the principal clinical findings. Thirty-three
cases (61.1%) among 54 incomplete KD had 3 out of 5 principal clinical
findings, 20 cases (37%) had 2 and 1 case had only 1 principal clinical
finding. Other clinical manifestations like irritability (53.7%), diarrhea
(31.4%), vomiting (20.3%), and Bacillus Calmette-Guerin (BCG) scar
flare-up (11.1%) were more often seen among incomplete KD cases.
In our study, the most common laboratory abnormality at the
time of admission was elevated CRP (100%), elevated ESR (83%),
anemia (63%), and leukocytosis (63%). Post-treatment with IVIg,
most of these abnormalities reduced except for thrombocytosis
(66.7% compared with 51.9% at the time of admission). Low levels of
serum alanine aminotransferase, low levels of the gamma-glutamyl
transferase, low frequency of hyponatremia, and low frequency of
pyuria were reported in children with an incomplete presentation.
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Laboratory parameters in incomplete KD took a long time to
normalize compared with complete KD.
Prevalence of CAA in our study was 42.6% (40 out of 94 cases
had CAA), 57.4% of cases had a normal echocardiogram (54 out
of 94 cases did not have CAA). Prevalence of CAA in complete KD
was 32.5%, 13 out of 40 complete KD cases had CAA. Prevalence of
CAA in incomplete KD was 50%, 27 out of 54 incomplete KD cases
had CAA (χ2 value = 2.879 and p = 0.090). Among 54 incomplete
KD cases, 25 had CAA at the time of diagnosis; CAA was detected
in 2 cases during follow-up. Coronary artery dilation was seen in
21 cases, a small aneurysm was seen in 5 cases, and 1 case had a
giant coronary artery aneurysm.
All 94 cases were treated with IVIg on the day of diagnosis.
Forty-nine out of 54 (90.7%) incomplete KD cases and 39 out of
40 (97.5%) complete KD cases showed clinical resolution to IVIg.
Among six cases resistant to the first dose of IVIg, one case was
complete KD and the other five were incomplete KD (χ2 value =
1.757 and p value = 0.185). One case of incomplete KD who failed
to respond even after the second dose of IVIg was successfully
treated with infliximab.
Complete resolution of CAA was seen in 24 out of 27 incomplete
KD cases within 1 year from the onset of illness, among which 12
cases resolved within 6 weeks (44.4%), 11 cases within 6 months
(40.7%), and 1 case by 1 year. At the end of 1 year, three cases had
persistent CAA (11.2%). All 13 complete KD cases with CAA had
complete resolution of CAA within 1 year. No significant difference
between complete and incomplete KD with respect to the duration
of resolution of CAA. Eighty-four percent of cases attained complete
resolution within 6 months and the rest within 1 year.

Discussion
Diagnosis of incomplete KD is a challenge because these children
present with unexplained fever of >5 days with three or less
compatible clinical manifestations. Diagnosis of incomplete
KD should not be delayed because of the risk of coronary
complications.
The reported prevalence of incomplete presentation
was 15–36.2% in patients with KD. 5 Many studies show the
incidence of complete KD to be more than incomplete KD.2,4,6 In
our study, incomplete KD was more common than complete KD
similar to studies by Shivalingam et al., Balasubramanian et al., and
Özdemir et al. which has equal incidence or incomplete KD more
than complete KD.7,8,14 Özdemir et al. showed that the incidence
of incomplete KD is increasing year by year in different parts of
the world. This can be attributed to increasing awareness in the
clinicians regarding the disease.
No significant difference was found in the mean age of
presentation among incomplete and complete KD cases, but
incomplete KD cases were more in numbers in the extremes of age,
i.e., <1 and >5 years similar to the study by Manlhiot et al.2
The mean duration of fever at the time of diagnosis and
initiation of treatment was 6.3 days in complete KD and 6.9 days in
incomplete KD.7 The difference is not significant (p value = 0.323)
as the center is a tertiary care referral hospital and the pediatricians
are well versed in the diagnosis of KD, both complete and
incomplete forms. Among the principal clinical findings in all KD
cases more common were—oral mucosal changes, conjunctival
injection, and polymorphous exanthema, less common were—
extremity changes and cervical lymphadenopathy. But the
frequencies of symptoms were less in incomplete KD cases
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compared with complete KD cases. This is consistent with the
previous studies of Manlhiot et al. and Perrin et al. 2,6 There was
no significant difference in the laboratory profile of complete and
incomplete KD cases except that incomplete KD cases took longer
time duration to normalize.
The occurrence of CAA in incomplete KD was 50% (27 out
of 54 cases) and 32.5% (13 out of 40) in complete KD (χ2 value =
2.879 and p = 0.090). Many previous studies showed similar results
where CAA was more common among incomplete KD compared
with complete KD.3,6,9 Manlhiot et al. showed an equal incidence
of CAA in complete and incomplete KD.2
A single high dose of IVIg along with acetylsalicylic acid (ASA)
is the standard treatment for both complete and incomplete
KD.1,10 Intravenous immunoglobulin when administered in the acute
phase reduces the prevalence of CAA.10,11 Persistence or recurrence
of fever at least 36 hours after the end of IVIg infusion is called
resistant KD. Resistance to IVIg therapy is common in incomplete KD
(9.2%) compared with complete KD (2.5%), Tremoulet et al. showed
resistance in 10–20% cases.12 Unresponsiveness and prolonged
fever have also been reported to be significant risk factors for
coronary artery lesions,13 80% of the resistant incomplete KD cases
in our study had CAA.
Our study clearly describes the higher association of CAA and
poor response to treatment in terms of clinical resolution and
complete resolution of CAA among incomplete KD compared
with complete KD. However, CAA were not uniformly described in
terms of Z-scores, newer laboratory tests like NT-proBNP were not
routinely done and were utilized in difficult to diagnose cases only,
and long-term complications of KD were not part of our study. In
our study, patients were classified as complete and incomplete KD
based on the history and physical examination from the day of onset
of fever till the diagnosis of KD is made. Any new clinical feature
appearing subsequently may not have been considered in revising
the diagnosis as complete or incomplete. Another factor may be
the recall bias of the parents, regarding any of the clinical features
before coming to the hospital. These factors may be the reason
for the higher incidence of incomplete KD. Further prospective
studies of incomplete KD with an objective assessment of CAA using
Z-scores and long-term follow-up for complications are needed.

C o n c lu s i o n
In the present study, it was observed that incomplete KD is
associated with a higher risk of CAA and poor response to treatment.
Incomplete KD constitutes a significant number of KD cases; it can
be diagnosed and treated only when clinicians have a high index of
suspicion of KD in children with prolonged unexplained fever. So,
awareness among clinicians about KD and its incomplete form is the
key to timely diagnosis and early successful treatment of children
with KD to prevent long-term coronary abnormalities.
Consider KD if:
Infants <6 months old with prolonged fever and irritability.
Infants with prolonged fever and unexplained aseptic meningitis.

Infants or children with prolonged fever and unexplained or
culture-negative shock.
Infants or children with prolonged fever and cervical
lymphadenitis unresponsive to antibiotic therapy.
Infants or children with prolonged fever and retropharyngeal,
oroparapharyngeal phlegmon unresponsive to antibiotic
therapy.
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