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a b s t r a c t

Background: Kawasaki disease is a complex and potentially serious condition. It has been observed in
temporal relation to immunisation.
Methods: We conducted a systematic literature review using various reference sources to review the
available evidence published in the literature.
Results: We identified twenty seven publications reporting a temporal association between immunisa-
tion and Kawasaki disease. We present a systematic review of data drawn from randomised controlled
trials, observational studies, case series and reports, and reviews. Overall there was a lack of standardised
case definitions, making data interpretation and comparability challenging.
Conclusions: Although a temporal relationship between immunisation and Kawasaki disease is suggested,
evidence for an increased risk or a causal association is lacking. Implementation of a standardised
Kawasaki disease case definition would increase confidence in the findings and add value to future stud-
ies of pre- or post-licensure vaccine safety studies.

� 2016 Published by Elsevier Ltd.

1. Background

Kawasaki disease (KD) is a systemic vasculitis predominantly of
infancy and childhood affecting medium-sized muscular arteries
[1]. Initially described by Tomisaku Kawasaki, a Japanese paediatri-
cian, in 1967 [2] and subsequently in the English literature in 1971
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[3], KD was initially believed to be a self-limiting illness, but was
subsequently recognised to result in potentially fatal changes to
the coronary arteries in some children. It is also referred to as ‘‘mu-
cocutaneous lymph node syndrome” or ‘‘Kawasaki syndrome” in
the scientific literature [4].

Kawasaki disease has been reported in almost all populations. It
is especially common in North East Asia; Japan, Korea and Taiwan
have the highest incidence worldwide, which in contrast to the US,
Europe and Australia, continues to increase [5,6]. It is estimated
that more than 1 in 100 Japanese have had KD by 12 years of age
[7]. Kawasaki disease is primarily an illness of the pre-school child,
with an estimated 65–80% of cases occurring between 6 months
and before 5 years of age [6,8,9]. The median age of onset is
approximately 13 months in Asian populations and 24 months in
predominantly European-Caucasian populations [10]. In India, a
significant proportion of patients are older than 5 years [11].
Kawasaki disease in neonates and infants is relatively rare and
more challenging to diagnose. However, numerous cases have been
described [12–14]. Rarely cases are reported in adults, particularly
in the setting of human immunodeficiency virus (HIV) infection
[15].

The cause of KD is unknown. The widely accepted consensus is
that it arises from an abnormal and exaggerated inflammatory
response to one or more environmental triggers in genetically sus-
ceptible individuals [6,7,16,17]. Epidemiological features, includ-
ing previous major epidemics, temporal and spatial clustering,
relative rarity of recurrence, and the low incidence in very young
infants, all suggest that the trigger(s) are likely to be of microbial
origin and widely distributed in populations, although no consis-
tent agent has been identified to date [18]. Kawasaki disease has
been observed in temporal relation following immunisation and
this systematic review summarises the published data.

2. Methods

Following the standard Brighton Collaboration Process [19], a
systematic literature review was conducted using the following
resources: Medline (1946- current, June 2016), EMBASE (1975-
current, June 2016), PubMed, and Cochrane. The complete search
strategy previously published in Bonetto et al. [20] has been
updated to reflect further articles since publication of this original
paper. We used the MeSH terms and keywords ‘‘mucocutaneous
lymph node syndrome”, ‘‘lymphatic diseases” and ‘‘Kawasaki dis-
ease” with relevant thesaurus terms. These terms were combined
with ‘‘immunisation”, ‘‘vaccines” and variations of adverse effects
or adverse drug reactions. All duplicates were removed. The search
was limited to humans and publications in English. All identified
titles and abstracts were reviewed for relevance. Relevant articles
were those which presented any potential association between
Kawasaki disease and vaccination, regardless of the type of vaccine.

After removing duplicates, our database search yielded 854 arti-
cles from Medline, Embase, Pubmed and the Cochrane Library.
Based on these titles and abstracts, 27 articles were identified. Four
of these papers were case reports. Additional articles were identi-
fied by screening references of eligible papers. Where the papers
were not freely available, such as in the case of abbreviated confer-
ence abstracts or abstracts ahead of print, we contacted the
authors to retrieve the publication or further details. Given the
paucity of published data, these abstracts were included if suffi-
cient information was available. Further details regarding the
search methodology are presented in Appendix 1.

Of note, a recent review by Esposito et al. entitled ‘‘Vaccines and
Kawasaki disease” discussed putative immunological mechanisms
that may play a role in KD. The authors concluded that there is cur-

rently no evidence to suggest an association between KD and vac-
cination [21].

3. Results

Twenty seven publications have considered a temporal associa-
tion between immunisation and KD (Table 1A and B). Overall there
is no evidence of a causal association. A case definition was applied
in seven publications, but not explicitly discussed in any of the four
case reports. The case definitions varied and included those
derived from the current AHA Guidelines [8], the American Acad-
emy of Pediatrics Red Book [22], Centers for Disease Control and
Prevention (CDC) [23] and a modified case definition [24].

The articles referred to vaccination against: diphtheria, tetanus,
pertussis, polio, Haemophilus influenzae type b (DTP-IPV-Hib)
(n = 1), Haemophilus influenzae type b (Hib) (n = 1), Japanese
encephalitis (n = 1), measles, mumps, rubella (MMR) or measles,
mumps, rubella, varicella (MMR-V) (n = 1), meningococcal B
(n = 5), pneumococcal: 7-valent and 13-valent (n = 4), rotavirus
(n = 7), and vaccinations in general (n = 3).

Four publications were case reports of single cases, and referred
to DPT (diphtheria, pertussis, tetanus) (n = 1), hepatitis B (n = 1),
influenza (n = 1) and yellow fever (n = 1) (Table 1B).

3.1. General vaccination

An observational study by Abrams et al. [25] investigated KD
rates for 1,721,186 children aged 0–6 years from 1996 to 2006 in
the Vaccine Safety Datalink (VSD) in the US. Cases were verified
using medical records where available and stratified according to
time post-vaccination. This study did not demonstrate an increase
in KD incidence following vaccination, but an apparent protective
effect. The conclusions were likely to be limited due to time-
varying confounding. Of note, the authors also observed that there
may have been an underestimation of effect due to rotavirus vac-
cines, as they were not commonly used during the study time
period.

Hua et al. [24,26] reviewed all KD cases received by the US Vac-
cine Adverse Event Reporting System (VAERS) from 1990 to 2007.
There were 97 cases including those classified as classic, ‘‘atypical”
and possible KD. The reported timing of onset of KD was within
30 days of vaccination in 91% of reports. It was suggested that
there were a greater than expected number of reports of possible
KD following RotaTeq� (rotavirus), Pediarix� (DTP-hepatitis B-
IPV) and Prevnar� (pneumococcal 7-valent polysaccharide) vacci-
nations. However, the authors concluded that overall there did
not appear to be an increased risk for RotaTeq� or the other US-
licensed vaccines. Moreover, a revision of the package insert for
RotaTeq� during this time period may have contributed to greater
reporting rates.

In a matched case-control study in Colorado during a KD out-
break [27], 37 patients met the CDC definition for KD, but there
was no evidence of an association with vaccination; odds ratio
for KD within 30 days following vaccination was 1.3 (95% CI:
0.4–4.3).

3.2. Diphtheria, tetanus, pertussis, inactivated polio, Haemophilus
influenzae type b (DTP-IPV-Hib) vaccination

An inter-changeability study between two brands of DTP-IPV-
Hib vaccines, Pentacel� and Infanrix�, by Halperin et al. [28]
reported that, of the 433 enrolled participants, there was one
reported case of KD occurring 21 days after Infanrix� vaccination.
However, this event was assessed not to be vaccine-related.
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