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Kawasaki disease coincident with influenza A H1N1/09 infection
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Kawasaki disease (KD) is a vasculitic illness of childhood asso-
ciated with the development of coronary artery aneurysms. Since
its recognition as a distinct syndrome in the late 1960s, incidence
has risen and it is now the commonest cause of acquired cardiac
disease amongst children in the developed world.1,2 The cause of
KD is unknown, but epidemiological characteristics suggest it is
caused by one or more as-yet-undefined infectious agents.
Attempts to identify the pathogen(s) responsible have been
unsuccessful, but in small series the syndrome has been associ-
ated with infection by several different agents, raising the possi-
bility that it represents a common aberrant immunological
response to multiple pathogens.3 Influenza A H1N1/09 is a novel
strain that emerged in early 2009 and caused a global pandemic.
Although highly infectious, its virulence was low compared to
that of previous pandemic strains.4 The majority of children who
contracted it had a mild self-limiting viral illness, but a few
developed severe disease, and the high prevalence of shock
amongst those requiring intensive care support appeared to be a
novel feature.5 We describe a case of KD coincident with influ-
enza A H1N1/09 infection, indicating that KD is a potential
phenotype of influenza infection.

Case Report

In November 2009, mid-way through the “second wave” of influ-
enza A H1N1/09 cases in London, a previously well five-year-old
boy, born in the UK to Egyptian parents, presented with a febrile
illness. Nine days previously he had developed a cough, sore
throat and coryzal symptoms with fever to 39°C, and 48 h into
the illness he developed a widespread urticarial rash. He was
initially managed at home but after 3 days without improvement
was prescribed oseltamivir by a general practitioner (without
virological studies, in line with current policy), however this was
discontinued by his mother after three doses due to the onset of
vomiting. On day 5 of the illness he developed conjunctivitis and
mucositis, and began complaining of pain in his hips. He was

persistently pyrexial up to 40.5°C, had decreased appetite, a limp,
and was progressively irritable and distressed at home.

On examination he was alert and upset. He was febrile to
39.6°C, had a pulse rate of 122/min, respiratory rate of 24/min,
and oxygen saturation of 99% in room air. Prominent pharyngitis,
a red tongue, and red, dry and swollen lips were noted, along with
bilateral non-exudative conjunctivitis and cervical lymphaden-
opathy. There was a confluent macular–papular rash over both
hands and feet up to his elbows/knees with prominent excoria-
tion. Hands and feet were tender and edematous, and he was
unable to bend his fingers, toes or knees due to pain. No Bacillus
Calmette–Guérin (BCG) scar was evident. The abdomen was soft
with a tender liver edge 2 cm below the right costal margin and a
palpable spleen tip. His chest was clear, heart sounds normal, and
there was no evidence of neurological involvement. Urinalysis
showed ketonuria (3+) with proteinuria (1+) but no cells, and a
chest X-ray showed minor peribronchial wall thickening bilater-
ally but no focal collapse or consolidation. Hip ultrasound
showed bilateral small joint effusions.

The white cell count was 16.1 ¥ 109/L with neutrophils 13.2 ¥
109/L and lymphocytes 2.0 ¥ 109/L, and blood film showed left-
shift with toxic degranulation. His hemoglobin was 10.1 g/dl,
platelets 191 ¥ 109/L, and clotting studies were normal. His
C-reactive protein was 148 mg/L, erythrocyte sedimentation rate
134 mm/h, and lactate dehydrogenase 829 u/L. Sodium was
132 mEq/L, alanine transaminase 67 u/L, alkaline phosphatase
313 u/L, and albumin 24 g/L. Blood and urine cultures were
negative, as was a throat swab. Polymerase chain reaction on his
nasopharyngeal aspirate (NPA) from the time of admission was
positive for influenza A H1N1/09. A presumptive diagnosis of
Kawasaki disease was made, and he received i.v. immunoglobu-
lin at 2 g/kg, and was started on aspirin at 7.5 mg/kg q.d.s. He
was also started on ceftriaxone 80 mg/kg once daily and restarted
on oseltamivir 45 mg twice daily once his NPA result was
returned.

In the 48 h following i.v. immunoglobulin administration his
fever, conjunctivitis, mucositis, and rash all settled. His white cell
count fell to 8.3 ¥ 109/L (5.3 ¥ 109/L neutrophils, 2.2 ¥ 109/L
lymphocytes), C-reactive protein to 116 mg/L, and alanine tran-
saminase normalized. He remained in hospital for five days
during which he developed thrombocytosis with a platelet count
of 478 ¥ 109/L (Fig. 1). His NPA remained positive for H1N1/09
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when repeated after 48 h, but was negative after a 5-day course of
oseltamivir. An extended polymerase chain reaction panel to
detect other respiratory viruses, including adenovirus, bocavirus
and coronavirus (OC43 and 229E strains), was negative.
Echocardiogram was normal on day 20 of the illness, but
he remained on aspirin (at 5 mg/kg OD) until a second
echo was performed 2 months later. This was also normal, along
with a full set of blood results, and he was discharged from active
follow up.

Discussion

A wide variety of respiratory viruses have been isolated from
the nasopharynx of children with KD, but careful case–control
analyses have excluded all known candidates.3 To our knowl-
edge this is the first description of classical Kawasaki disease
occurring coincident with influenza A infection. Jackson and
Burry described a case of influenza B that met the diagnostic
criteria for KD, however there was no involvement of the
extremities, a relatively short time course, and no leukocytosis
or raised inflammatory markers, which are characteristic.6 The
discovery of plasma cells in the bronchial epithelium of KD
patients producing oligoclonal immunoglobulin A directed
against distinct cytoplasmic inclusion bodies in ciliated epithe-
lial cells suggests that KD is caused by an as-yet undefined
virus.7 The novelty of the influenza A H1N1/09 strain effec-
tively rules it out as a candidate for the causative agent in KD.
However influenza infection is potently immunomodulatory at
the bronchial epithelial surface, leading to sustained desensiti-
zation to subsequent pathogen challenge and is associated with
changes in bacterial colonization patterns.8–10 We believe the
coincident development of KD with influenza infection sup-
ports the hypothesis that KD is caused by an endemic pathogen
that usually causes a mild self-limiting illness indistinguishable
from other viral illnesses of childhood: development of the KD
syndrome is dependent on a permissive genetic and environ-
mental host phenotype that may be facilitated by previous or
concurrent infection.

A single report has described the development of Reye’s syn-
drome after KD in a case treated with aspirin, and the evidence
base for routine high-dose aspirin therapy in KD is inconclu-
sive.11,12 The importance of performing high-quality randomized
controlled trials will be heightened if association between

influenza infection and KD is recognized in more children – an
outcome for which clinicians should be vigilant.
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Fig. 1 Timeline showing develop-
ment of pertinent features and treat-
ment strategy. IVIG, intravenous
immunoglobulin.
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