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For the modern day pediatrician, the early recognition of
clinical signs, a timely diagnosis and early initiation of
treatment of Kawasaki Disease (KD), is a key clinical skill.
It is the second most common form of systemic childhood
vasculitis and the most common cause of acquired heart
disease in children due to the potential for coronary artery
aneurysm, myocarditis, and pericardial effusion [3, 12]. The
exact etiology of KD remains elusive and hence no single
diagnostic test is available to categorically confirm KD and
aid in the diagnostic decision making process. There is
variation in the incidence of pediatric KD dependent on
race of between 9.1 and 32.5/100,000 in USA and 216.9/
100,000 in Japan [2, 7]. There is a slight male preponder-
ance of around 1.5:1 and a seasonal variation with higher
numbers seen in the winter and spring. The diagnosis of
KD relies on the early identification of the key clinical
components of prolonged fever and presence of the
following clinical signs: bilateral non-exudative conjuncti-
vitis, erythema of the lips and oral mucosa, changes in the
extremities, rash, and cervical lymphadenopathy. Addition-
al helpful but non diagnostic clinical signs such as Bacille
Calmette–Guérin inoculation site reactivation may support
the diagnosis [10]. Certainly supplementary laboratory
markers play an important role; elevation of acute phase
reactants, C reactive protein and erythrocyte sedimentation
rate along with low serum albumin levels are important
correlates to the early acute phase along with thrombocy-
tosis present later in the disease process. Noninvasive
imaging with echocardiography which is not used in the

diagnosis of the complete form of the disease may play a
more important role in the incomplete presentation. The
differential diagnosis list may be long especially in patient
groups outside the typical age range with infective,
rheumatologic, and hypersensitivity reactions all among
the possibilities. There is a consensus that early treatment
with intravenous immunoglobulin (IVIG) and anti-
inflammatory doses of aspirin in the acute phase of the
disease reduces the risk of coronary aneurysm development
and is important for the prevention of long-term morbidity
associated with the disease [8]. It is a logical assumption
that early diagnosis leads to a reduced time delay before
appropriate treatment with IVIG can be instigated. The
difficulty and possible uncertainties in diagnosis occur
when not all of the classical signs are present and the
physician is faced with an incomplete or atypical presen-
tation of the disease. Many large epidemiological studies
have estimated that around 20% of all cases fall into the
incomplete presentation group with four or less typical
features [7]. It has been suggested that this patient group is
at greater risk of developing the more serious cardiac
sequelae of KD, most notably coronary artery aneurysm
(CAA); this higher risk has been attributed to the delay in
commencement of therapeutic treatment options in a timely
fashion. Guidelines published by the American Heart
Association in 2004 [8] and the Kawasaki Disease Research
Committee in 2005 [1] form the framework on which
diagnosis and treatment algorithms in USA and Japan have
been based. These include suggestions on how to incorporate
those patients who presented with an incomplete clinical
picture into the KD care pathway

In this edition two large studies, one from Japan and the
other from North America, study the more atypical forms of
Kawasaki disease and the effect of incomplete presentation
on diagnosis, treatment, and long-term outcome. Sudo et al.
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in their epidemiological paper report the findings of the
20th Japanese nationwide survey of KD taken over a 2-year
period [11]. Their aim was to try and identify risk factors
for the development of coronary artery aneurysm and look
at variation between the complete and incomplete forms of
presentation. Manlhiot and his colleagues at The Hospital
for Sick Children, Toronto report their center's experience
over a 17-year period [4]. In this retrospective case note
review, differences in presentation, treatment options, and
long-term morbidity were compared between the complete
and incomplete patient groups.

Sudo et al. were able to draw data from a total of 23,263
patients presenting to 2,150 institutions across Japan
between January 2007 and December 2008. Their classifi-
cation is based on the Japanese criteria with a complete
presentation requiring five out of six principal signs. While
coronary imaging with echocardiography is used, for the
purpose of their study, if only four signs were present
irrespective of known coronary imaging they were classi-
fied as incomplete. What is unclear from their data set is the
frequency of the different clinical criteria that were present
at diagnosis and whether there was any correlation between
this and the long-term outcome. From their patient group,
80% of children fulfilled the complete diagnostic criteria
(five of six signs) and 20% an incomplete picture (≤four
signs). The authors seek to subdivide this incomplete group
further with between two and four signs only; which signs
were more prevalent and what was used to confirm a
diagnosis of KD in patients with only two or three signs is
unclear. Due to the nature of the paper, it was not possible
to standardize diagnostic criteria across all the centers and
so clinician judgment and local policy may have played a
significant role in those cases with few classical criteria.
The criteria for diagnosis of CAA were based on the
Japanese Ministry of Health criteria with echocardiography
undertaken in the ‘acute’ and ‘sequelae’ phase [9].
Comparing the KD patients with typical and atypical
presentation, the authors found that the incomplete patient
group had a younger age at presentation (median, 17.4 vs
25.1 months) and were less likely to receive IVIG (93.2%
vs 64.2%); although both groups received treatment with
IVIG on day 5, there was a higher incidence of CAA
(13.1% vs 8.8%). Looking specifically at patients with
CAA in the acute phase, the incomplete group tended to be
younger (17.6 vs 27.9 months) were proportionally less
likely to receive IVIG (78.6% vs 92.8%) with a later
commencement of therapy (median, day 6 vs day 5). The
authors conclude that the higher incidence of CAA may be
due to diagnostic bias because of the use of echocardiog-
raphy; more importantly they suggest that delay in
diagnosis and treatment is an important factor.

In Manlhiot's retrospective paper, a single center's
experience (The Hospital for Sick Children, Toronto) over

a 17-year period was reviewed. A total of 955 patients were
included with classification based on the American Heart
Association recommendations [8]. In their group 77% had
met the full criteria with 23% presenting with fever and less
than four clinical signs. Again echocardiography results
were not included when classifying the patients' presenta-
tion. Being a single center study, there is a standardized
approach to diagnosis, treatment, and follow-up. The
authors were able to report not only patient demographics
but also the patterns of presentation. Assessment of
coronary artery abnormalities are reported as indexed to body
surface area (z scores) [5, 6]. Their population presented at a
slightly later age (2.8 years incomplete vs 3 years complete)
but with the incomplete patient group more likely to be at the
extremes of the age range (less than 1 year and older than
9 years). Interestingly they were able to report frequency of
clinical signs. The incomplete group were more likely to
present with conjunctival injection (71%), mucosal changes
(67%), and polymorphous rash (69%) and far less likely to
display cervical lymphadenopathy (29%) and changes in
extremities (40%).While patients in incomplete presentation
group had a longer delay to diagnosis (7 vs 6 days) and
less likely to receive IVIG (86% vs 96%), there was no
differences in the rates of CAA between the two groups
(13% incomplete vs 11% complete).

Both sets of authors report a delay in the diagnosis and
subsequent treatment for patients presenting with the
incomplete form. The equal rate of coronary involvement
reported by Manlhiot et al. is in contrast to both the
findings of Sudo et al. and previous reports. It is worth
noting that the incomplete population in the Japanese study
was younger (17.4 vs 33.6 months) and less likely to
receive IVIG (64.2% vs 86%); both of which have been
shown to place the child at higher risk of CAA.

So what messages can be drawn from these studies?
Both report large patient groups adding weight to their
findings. It is agreed that an incomplete presentation often
delays diagnosis and appropriate treatment; however, the
rate of coronary artery involvement is varied. A single
center has the advantage of a structured and consistent
protocol-driven approach coupled with a high index of
suspicion. This may explain the higher rates of initial
treatment with IVIG and possibly the subsequent lower rates
of coronary involvement overall. Manlhiot et al. conclude that
the two forms of presentation should not be thought of as
separate entities but more of a spectrum of the same disease.
Both authors agree that over reliance on restrictive diagnostic
criteria may delay diagnosis and treatment. The clinician
should continue to have a high suspicion of KD in the febrile
child, especially those under a year of age and low threshold to
instigate treatment. Only if this approach is taken then wemay
see an overall fall in the rates of cardiac complication and
mortality associated with the disease.
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