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Sudden Death in Toddlers Caused By
Influenza B Infection: A Report of Two Cases
and a Review of the Literature*

ABSTRACT: Sudden fatal cases of influenza B infection in a 4-year-old girl and a 2-year-old boy are presented. Both children complained of
abdominal pain without respiratory, neurologic or cardiac symptoms; additionally the girl had vomiting within 2 days of death. Autopsy revealed his-
tological changes in the respiratory system consistent with a viral infection. Influenza B infection was identified by immunohistochemistry in the girl
and real-time polymerase chain reaction in the boy. Additional testing including cultures, toxicology, and screening for metabolic disorders were neg-
ative. These cases illustrate the usefulness of viral testing, especially for influenza, in the medical legal autopsy of children even when the classic
respiratory symptoms of flu are lacking.
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Influenza has historically been a cause of considerable mortality
world wide, both during pandemics as well as during small
outbreaks. It continues to be a significant cause of death today, espe-
cially among the very young, the very old and the immunocompro-
mised (1–3). Influenza typically appears during the winter months.
Classic symptoms include fever, sore throat, sweating, nasal obstruc-
tion, cough and myalgias (3). In severe cases bronchiolitis and
pneumonia may be caused directly by the virus or may result from
secondary bacterial invasion of the lungs. Influenza is caused by
myxovirus influenzae, a single-stranded RNA virus, and there are
three distinct serotypes (A, B and C), each containing antigenic
strains (4). Virus A causes both pandemics as well as local
outbreaks. It affects all age groups, and is associated with a high
mortality in the elderly, the very young, and those with pre-existing
cardiac and pulmonary disease (4). Virus B causes sporadic cases
and limited epidemics, especially among institutionalized young
people. It tends to cause a milder disease with a lower mortality rate
(4). Virus C is occasionally detected in local outbreaks (4). There
are few reported cases of influenza causing sudden death in children
and almost all of these cases have been due to Influenza A. Here we
present two cases of sudden death in toddlers due to Influenza B.

Case 1

A 4-year-old white girl with normal birth history and develop-
ment, a past medical history of facial swelling after her MMR
vaccination one and a half years prior to her death, and was
currently undergoing testing for seasonal allergies. She lived with
her parents and a younger brother. Her mother had a cough and
cold type symptoms over the last week. She attended school regu-
larly where the last reported infectious outbreak was a respiratory

illness 3 months prior. She was in good health until 2 days before
her death, when she developed abdominal pain and intermittent
vomiting. Her vomitus was described by her mother as mucus and
non-bloody. She refused to eat but did drink liquids. She was last
seen alive by her parents at 3:30 am when she complained of
abdominal pain; she then vomited, urinated, and was placed back
in bed. She was found dead in her bed at 7:30 am by her father.

The autopsy yielded no significant gross findings, was negative for
trauma, and showed normal development with all measurements and
weights consistent with age. Neuropathological examination of the
brain showed slight swelling and vascular congestion without gross
or histological evidence of infection. Cultures of the blood and cere-
brospinal fluid and swabs of the brain and middle ears were noncon-
tributory. Toxicology was negative and vitreous humor chemistry did
not show a dehydration pattern. Microscopic examination of the
lungs revealed a chronic mixed inflammatory infiltrate involving the
bronchioles, bronchi, and trachea consistent with a viral infection as
well as multiple foci of mixed inflammation, including neutrophils
and macrophages consistent with bronchopneumonia. Immunohisto-
chemical testing using immunoalkaline phosphatase technique was
performed using mouse monoclonal anti-influenza A virus and
anti-influenza B virus antibody. Mouse monoclonal anti-influenza B
virus antibody was strongly positive in the nuclei and cytoplasm of
respiratory epithelial cells lining the trachea, bronchi, bronchioles,
and in the detached necrotic debris within the lumens of the airways
(Fig. 1). Mouse monoclonal anti-influenza A virus antibody was neg-
ative. Appropriate positive and negative controls were run in parallel.
Gram and Steiner’s stains showed abundant extracellular mixed bac-
terial flora consistent with postmortem overgrowth. Histology of the
remaining organs including the heart was unremarkable. Immunohis-
tochemical testing of the heart for influenza A and B was negative.

Case 2

A healthy 2-year-old boy with a normal birth history and devel-
opment spent an uneventful day with his family visiting a museum
in New York City. That evening he woke from a nap and declined
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dinner complaining of a stomach ache. His father noted that his
abdomen was ‘‘bloated,’’ but there was no attendant vomiting or
diarrhea. Two hours later, he was bathed, nursed and placed supine
in his parents’ bed. Two and a half hours later, his father went to
transfer him to his crib for the night where he found him prone;
when he picked him up he was unresponsive and apneic. CPR was
initiated and EMS was called. He had experienced slight ‘‘flu-like
symptoms’’ over the past month for which he received Children’s
Tylenol� (McNeil Consumer and Speciality Pharmaceuticals, Forte
Washington, PA) and Benadryl� (Pfizer, New York, NY).

The autopsy revealed good nourishment and hydration, normal
development with measurements and weights consistent with the
given age and minor resolving trauma indicative of an active tod-
dler. Internal examination revealed moderate mesenteric and hilar
lymphadenopathy, prominent white pulp of the spleen, and mucosal
granularity of the terminal ileum that histologically represented fol-
licular hyperplasia. The serosal surface of the bowel was pink and
glistening. Neuropathologic examination showed slight cerebral
edema. Cultures of cerebrospinal fluid, blood, and middle ear
swabs were negative and noncontributory. Toxicology showed trace
amounts of acetaminophen. Microscopic examination of the trachea
and lungs showed a chronic inflammatory infiltrate of the bronchial
and tracheal mucosa (Fig. 1). Microscopic examination of the heart,
including the conduction system was unremarkable. RT-PCR for
influenza A and influenza B viruses from the tracheal swabs were
run with detection of influenza B virus RNA.

Discussion

Most of the rapid cases of influenza infection in children and
adults associated with a rapid clinical course are caused by influenza
A (5–7). The majority of the influenza associated deaths are among
the elderly with 90% occurring among persons aged 65 years or
older (1). During the 1990s, influenza was associated with 66 respi-
ratory and circulatory deaths annually in the United States among
children aged 1–4 years. Of these cases 17 were because of

Influenza B infection. During this same time period over 32 000
deaths were caused by influenza among persons aged 65 years or
older with over 4700 because of influenza B infection (1).

The largest case series of fatal influenza among children was
presented by the Influenza Special Investigations Team at the Cen-
ter for Disease Control in the New England Journal of Medicine
(2). During the 2003–2004 influenza season, there were 153
reported cases of children dying from influenza in the United
States. Of these 153 cases, 66 (43%) of them were in children ages
1–4 years of age. In all, 70 (47%) had been previously healthy
without any high-risk medical condition such as asthma, or chronic
illnesses. In all, 45 (29%) children died within 3 days after onset of
illness and 8 (5%) died within 1 day. The most common clinical
feature was fever, followed by respiratory symptoms; while 39% of
children reported vomiting and only 6% had vomiting without
respiratory symptoms. Of the 153 children 126 had influenza virus
type determination with 123 (98%) being due to influenza A and 3
(2%) due to influenza B.

Children with influenza B infection may be the most likely
group to have an atypical presentation. Extrapulmonary symptoms
are more common among patients with infections caused by influ-
enza B than among those with infections caused by influenza A
virus (8). Gastrointestinal symptoms, including vomiting, abdominal
pain, and diarrhea, are more common in children with influenza
than in adults (9).

There are two main histological patterns in the lungs with viral
infection. First is an acute bronchitis with predominantly lympho-
cytic inflammation as well as epithelial necrosis with plugging of
the bronchiolar lumen (10). The second pattern is an interstitial
pneumonia with expansion of the interstitial septae by chronic
inflammation (10). Florid cases may also have widespread inflam-
mation and necrosis of lung parenchyma. With a secondary bacte-
rial infection a superimposed bronchopneumonia with acute
inflammatory cells may also be present (10).

While the mechanism of death in rapidly fatal influenza infec-
tions is still unknown, there is ongoing research into the possible

(a) (b)

(c) (d)

FIG. 1—(a)Chronic inflammation in the tracheal mucosa of the boy. (b) Chronic inflammation in the bronchial mucosa of the girl. (c) Focal bronchopneu-
monia in the lungs of the girl. (d) Mouse monoclonal anti-influenza B virus antibody strongly positive in the nuclei of respiratory epithelial cells of the girl.
[Hematoxylin and eosin stain, original magnification ·100 (a, b and c), ·400 (d).]
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role of an over-responsive immune system. The generated immuno-
logical response is believed to cause additional injury in a number
of infections including influenza associated encephalopathy, strepto-
coccal toxic shock syndrome and RSV respiratory infections (3,11).
Immune mediated injury may also result from the cytokine storm
triggered by the initial infection which then spills over into the sys-
temic circulation to cause devastating consequences in a relatively
short period of time. It has been suggested that RNA viruses like
influenza may be more likely to result in an inappropriate or over-
zealous host response (12) including cytokine and chemokine
upregulation involving numerous interleukins (including IL-1, IL-6,
IL-8), tumor necrosis factor and chemokine MIP-1 (3,11,13,14).
Atopic individuals appear to be over-responders to infections and
are more likely to release proinflammatory mediators (11,13).
While immune-mediated injury caused by an otherwise mild infec-
tion from a histological standpoint may explain the sudden deaths
in these two cases with few findings at autopsy, continued research
is needed to elucidate these pathways. There is also no easy way to
test for cytokine storm at postmortem.

The current primary defense against influenza is largely preven-
tative through vaccination. The vaccine is only c. 68% effective in
preventing deaths from complications of influenza infection and
there have been reported deaths in children who have been vacci-
nated (2,11). The CDC influenza special investigation team found
influenza fatalities still occurred despite the fact that 26% of high-
risk children and 19% of healthy children had received at least one
dose during the 2003–2004 seasons (2). While the use of antiviral
medication in the fatal influenza cases has not been specifically
reported, the CDC did find that 90 children (59%), including 85
who had been admitted to an intensive care unit, died after hospital
admission, despite all therapy (2). There is ongoing research look-
ing into the possible role of using immunomodulators as part of the
medical treatment of influenza to help prevent cytokine storm and
its possible sequelae.

These cases highlight the need for specialized testing in pediatric
autopsy cases, more specifically the need for viral testing, espe-
cially for influenza. These cases illustrate two atypical cases of
influenza B infection with rapidly fatal outcomes, which would not
have been suspected based on the presenting symptoms. Similar
cases may be detected if viral cultures are performed in similar
types of cases. Cases of sudden death among children, especially
with atypical symptoms for influenza, usually do not get viral stud-
ies collected at the time of autopsy and if viral infections are not
considered the cause of death may remain elusive. We recommend
screening cases of sudden death among infants and children for
viruses in addition to the more standard specialized testing such as
bacterial cultures.
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