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Toxic shock syndrome (TSS) is a potentially lethal but rare complication of influenza infection. We report a case of TSS and
influenza A infection in a 5-year-old boy without respiratory symptoms, in whom tracheal aspirate bacterial culture grew a toxin-
producing strain of Staphylococcus aureus. Bacterial culture of the upper respiratory tract should be considered in patients with
influenza-associated toxic shock syndrome.

1. Introduction

Staphylococcus aureus pneumonia is a well-known compli-
cation of influenza, and antibacterial drug resistance has
increasingly complicated the management of staphylococcal
disease [1]. TSS is life-threatening and may result from upper
respiratory tract infection by toxin-elaborating strains of
Staphylococcus aureus [2]. There have been rare reports of
staphylococcal TSS complicating influenza disease in chil-
dren, although in most of these cases isolation of the bacterial
strain was not achieved [2–7]. Rates of TSS occurrence in
patients with influenza disease are not known. We report
a case of influenza complicated by TSS, in which tracheal
aspirate culture yielded TSST-1-producing Staphylococcus
aureus.

2. Case Report

A five-year-old boy was seen in the emergency department
with complaints of fever, malaise, and myalgias. He was
well until the previous day when he developed fever to 38.8
degrees, chills, and bilateral leg and foot pain without joint
swelling. Earlier that day he was seen by his pediatrician
who performed influenza rapid antigen testing which was
positive for influenza A, and the patient was started on

oseltamivir and amantadine in concordance with CDC
recommendations for seasonal influenza A in February 2009.
His symptoms of fever, malaise, and myalgias worsened
through the day despite antiviral medications, and he pre-
sented to the emergency department for further evaluation.
He did not have any respiratory symptoms—no cough,
nasal congestion, or shortness of breath. He had no prior
hospitalizations or surgeries. He had a history of asthma
that was well controlled with montelukast and fluticasone
propionate oral inhaler, and he had received the seasonal
intramuscular influenza vaccine 5 months before admission
and was completely vaccinated, having received two doses of
influenza vaccine in a prior season.

On physical exam he appeared alert with a normal
mental status. He was afebrile and tachypneic with a
respiratory rate of 36 and otherwise normal vital signs.
Pulse oximetry showed 94% oxygen saturation on room
air. His chest was clear to auscultation without crackles
or wheezes, and the physical examination was otherwise
normal. Laboratory evaluation at admission showed WBC
9,500/mm3 with 63% granulocytes, 27% bands, 7% lym-
phocytes, and 3% monocytes, 136,000/mm3 and platelet
count. The complete metabolic profile was normal except
for serum bicarbonate of 18 mmol/L and total albumin level
of 3.6 g/dL. Blood culture was sent and ultimately showed
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no growth. Nasopharyngeal swab for influenza detection was
positive for influenza A by polymerase chain reaction assay.
Chest radiograph showed only mild peribronchial thickening
consistent with viral respiratory illness. He was admitted to
the hospital for observation and continued antiviral therapy.

Within 12 hours of admission the patient developed
diffuse erythroderma, conjunctival injection, and hypoten-
sion. Blood culture was repeated and ultimately showed
no growth. Throat culture and rapid testing for Group A
Streptococcus were negative. Aggressive fluid resuscitation
and antibacterial therapy with vancomycin, clindamycin,
and ceftriaxone was promptly initiated. The patient became
lethargic and was transferred to the pediatric intensive care
unit where he was treated with vasopressors for hypotension.
Approximately 8 hours after antibiotics were started the
patient was intubated for airway management due to shock
and lethargy. At the time of intubation there were no airway
abnormalities suggestive of bacterial tracheitis, and a tracheal
aspirate was obtained.

Gram stain of this tracheal aspirate showed 2+ white
blood cells and 1+ Gram-positive cocci. That sample grew
3+ Staphylococcus aureus that was susceptible to oxacillin
and cefazolin but resistant to penicillin, erythromycin, and
clindamycin (D-test positive). Antibacterial therapy was
changed to intravenous oxacillin on hospital day 3. This
isolate of Staphylococcus aureus was tested in the clinical
microbiology laboratory and found to elaborate toxic shock
syndrome toxin type 1 (TSST-1) by reverse passive latex
agglutination.

Within 24 hours after pediatric intensive care unit admis-
sion the patient was successfully extubated, with marked
improvement in blood pressure, mental status, and eryth-
roderma. On hospital day 4 he was released from the
pediatric intensive care unit to the general pediatric ward,
and he was discharged home on hospital day 6 to complete 14
days of antibiotic therapy with oral cephalexin. He recovered
completely.

3. Discussion

The decision to obtain a bacterial tracheal aspirate culture
from our patient with influenza and suspected TSS aided
greatly in his management, providing valuable drug suscep-
tibility information and ultimately confirmation of TSST-
1 production in the isolated Staphylococcus aureus strain.
The diagnosis of Staphylococcus aureus TSS is made using
clinical case definition and does not depend on isolation
of the pathogenic organism [8]. Laboratory isolation of
pathogenic Staphylococcus aureus strains from patients with
TSS is difficult. Blood culture is positive in fewer than 5%
of patients with Staphylococcus aureus TSS [8]. However, the
clinical value of Staphylococcus aureus strain isolation and
drug susceptibility testing increases with increasing rates of
antibacterial resistance. Methicillin-resistant Staphylococcus
aureus is increasingly recognized as an important cause of
TSS in children and adults [9].

Bacterial culture of tracheal aspirates at intubation is not
routine when bacterial tracheitis is not suspected, and the

appearance of the trachea was unremarkable at intubation
in this patient. Indeed, bacterial cultures of the upper respi-
ratory tract are of limited clinical usefulness and are seldom
performed even in patients with probable bacterial sinusitis,
given the high likelihood of polymicrobial infection, and the
frequent isolation of nonpathogenic colonizing bacteria.

This interesting case demonstrates that culture of the
upper respiratory tract may have special utility in cases of
influenza-associated TSS. There are numerous reports of TSS
associated with staphylococcus present in the nasopharynx,
sinuses, pharynx, and trachea [2, 3, 10]. The performance
characteristics (such as sensitivity and negative predictive
value) of tracheal aspirate bacterial culture in cases of
influenza-associated TSS are completely unknown. This
is also true for culture of other upper respiratory sites
including nasopharynx and throat. Recovery of colonizing
bacterial strains would be expected, especially when bacterial
tracheitis is not suspected. We propose that in suspected TSS,
bacterial culture of the upper respiratory tract should be
considered despite these limitations, with the specific goal of
isolating Staphylococcus aureus for laboratory analysis.

In this patient with influenza infection followed by TSS,
culture of the upper respiratory tract grew toxin-elaborating
Staphylococcus aureus, and antibacterial susceptibility studies
were tremendously useful in his subsequent management.
Bacterial culture of the upper respiratory tract should be
considered when TSS is suspected in children with influenza.
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