
Life-Threatening Respiratory Tract Disease with Human Bocavirus-1
Infection in a 4-Year-Old Child

Niklas Edner,a Paul Castillo-Rodas,b Lars Falk,b Klaus Hedman,c Maria Söderlund-Venermo,c and Tobias Allandera

Department of Clinical Microbiology, Karolinska University Hospital, Stockholm, Swedena; ECMO Unit, Department of Pediatrics, Karolinska University Hospital, Stockholm,
Swedenb; and Department of Virology, Haartman Institute, University of Helsinki, Finlandc

The disease spectrum associated with human bocavirus-1 infection remains to be fully defined. We report a case of bocavirus-1-
associated bronchiolitis, leading to severe respiratory failure and extracorporeal membrane oxygenation in a 4-year-old child,
and suggest blood testing for human bocavirus-1 in children with severe respiratory tract infection.

CASE REPORT

The patient was a 4-year-old girl, prematurely born in gesta-
tional week 29. She had an ordinary upbringing with mild

infection-associated wheezing and was hospitalized once at 1 year
of age for wheezing. She had no continuous medication but was
prescribed albuterol inhalation as needed. The disease episode
started rather suddenly with mild dyspnea. Albuterol inhalation
gave no amelioration, and this prompted two outpatient visits to
the emergency ward of the local hospital on the first 2 days of the
disease. Fever (38.2°C) was noted, and she was given albuterol and
budesonide inhalations and oral (p.o.) penicillin V with moderate
effect. During the second night of the disease, her respiration de-
teriorated with heavy dyspnea and wheezing, and she returned to
the hospital for a third time. Because of severe airway constriction
she was now referred to a pediatrics clinic in a secondary hospital.
A chest X-ray showed subcutaneous emphysema, pneumomedi-
astinum, and left-sided pneumothorax, which are known compli-
cations of severe wheezing in children (5), as well as bilateral mi-
nor infiltrates. She was given intravenous (i.v.) cefotaxime and
erythromycin. Tracheal intubation was performed and bilateral
chest tubes were inserted without an improvement in oxygen sat-
uration. Ventilating the patient was problematic, requiring a peak
inspiratory pressure up to 55 cm H2O to maintain tidal volumes of
9 ml/kg. At this point the patient had a partial CO2 pressure
(pCO2) of 11.0 kPa (82 mm Hg), and the extracorporeal mem-
brane oxygenation (ECMO) unit at Karolinska University Hospi-
tal was contacted. The patient was cannulated for venovenous
(VV)-ECMO (15F double-lumen Origen cannulae) locally and
transferred to Karolinska in Stockholm. The patient was stabi-
lized, but the ECMO treatment was complicated by cannula per-
foration of the right atrium and an acute thoracotomy had to be
performed. Her respiration improved gradually over the follow-
ing days. She could be removed from ECMO support after 2 days
and extubated after 5 days. The girl made a full recovery and was
healthy on follow-up.

At the start of ECMO treatment, plasma C-reactive protein was
37 mg/liter and the white blood cell count was 8.0 � 109/liter.
Bacterial and fungal cultures from tracheal aspirate, urine, and
blood collected on the first and second day of ECMO treatment
were negative, including cultures for Legionella pneumophila (tra-
cheal aspirate) and Bordetella pertussis (nasopharyngeal swab).
However, the samples were obtained after initiation of antibiotic
therapy. An immunofluorescence test for respiratory syncytial vi-

rus (RSV) on a nasopharyngeal sample made at the secondary
hospital was negative. A tracheal aspirate sample, drawn on the
first day of ECMO treatment, was tested for atypical bacterial
agents and 15 respiratory viruses by hydrolysis probe-based real-
time PCR (11). It was negative for Mycoplasma pneumoniae, Chla-
mydophila pneumoniae, Legionella pneumophila, adenovirus,
coronaviruses (229E, HKU1, NL63, and OC43), enteroviruses,
influenza A and B, metapneumovirus, parainfluenza viruses 1 to
3, rhinoviruses, and RSV. The only finding in this sample was
human bocavirus-1 (HBoV-1) DNA, present at high copy num-
bers, and also detected in a repeat tracheal aspirate collected 2 days
later (Fig. 1). Importantly, HBoV-1 DNA was also detected in two
serum samples drawn during the course of the disease but not in a
serum sample drawn immediately after recovery. The specificity
of the real-time PCR result for HBoV-1 was confirmed by a sec-
ond, conventional PCR assay followed by sequencing of the prod-
uct (1). A serum sample drawn just before the initiation of ECMO
treatment was tested for IgG and IgM antibodies against HBoV-1,
with an assay based on HBoV-1 virus like particles (10). IgM but
not IgG antibodies against HBoV-1 were detected (Fig. 1). Anti-
HBoV-1 was not analyzed during or after ECMO treatment be-
cause of the heavy transfusion exposure associated with the pro-
cedure, leading to passively transferred antibodies that remain for
several months.

HBoV-1 was first described in 2005 (1). Studies to date indicate
that HBoV-1 is endemic worldwide and that the primary infection
normally occurs in early childhood, with a seroprevalence reach-
ing 90% in children above 3 years of age (7). The virus has mainly
been detected in children with respiratory tract infection, but the
causative role of HBoV-1 for respiratory tract disease has been
controversial, since HBoV-1 is often detected in association with
other respiratory viruses (9). Cohort studies have documented a
high prevalence of HBoV-1 in respiratory tract secretions of

Received 8 September 2011 Returned for modification 26 September 2011
Accepted 21 November 2011

Published ahead of print 30 November 2011

Address correspondence to Tobias Allander, tobias.allander@karolinska.se.

Copyright © 2012, American Society for Microbiology. All Rights Reserved.

doi:10.1128/JCM.05706-11

CASE REPORT

0095-1137/12/$12.00 Journal of Clinical Microbiology p. 531–532 jcm.asm.org 531

http://dx.doi.org/10.1128/JCM.05706-11
http://jcm.asm.org


young children and no clear association with upper respiratory
tract symptoms (8, 13). On the other hand, studies of more se-
verely ill, hospitalized children have found a statistical association
between HBoV-1 and otherwise unexplained lower respiratory
tract symptoms, in particular acute wheezing (2–4, 6, 10). This
suggests that HBoV-1 infection, like many other viral infections, is
mainly asymptomatic but occasionally severe. It is important to
recognize, however, that nearly all published studies of HBoV-1
and disease have applied only PCR testing of respiratory secre-
tions. This has turned out to be an unsuitable diagnostic ap-
proach, since HBoV-1 is often shed for a long time into the respi-
ratory tracts of infants and young children (8, 9, 13). Recent data
show that primary HBoV-1 infection can be separated from virus
shedding by analysis of serum for HBoV-1 DNA and anti-HBoV-1
antibodies (2, 10). Detection of HBoV-1 DNA in blood has been
more tightly linked to symptoms than other diagnostic markers
(3). The usefulness of the applied serology assay has been docu-
mented in studies of children with acute wheezing. HBoV-1 IgM
enzyme immunoassay (EIA) positivity correlates both with
HBoV-1 viremia and with seroconversion of IgG in paired serum
samples, whereas healthy subjects are generally IgM EIA negative
(10). Thus, blood testing is crucial for studying HBoV-1 and dis-
ease, and new studies applying adequate diagnostic testing are
urgently required. Ursic et al. (12) recently reported on a 20-
month-old child who presented with acute bronchiolitis that de-
veloped into a severe course characterized by pneumothorax,
pneumomediastinum, and respiratory failure with air-leak syn-
drome, a clinical course very similar to that of the present case.
The solid diagnostic workup included electron microscopy and
monitoring of HBoV-1 DNA in upper and lower respiratory se-
cretions and plasma (12).

The present case initially presented with typical symptoms of a
viral respiratory tract infection: fever and wheezing. The symp-
toms were then dominated by severe airway constriction, includ-

ing pneumothorax, which resolved in a few days. Taken together,
the clinical course, X-ray, and blood chemistry findings were
compatible with a viral lower respiratory infection. While real-
time PCR for 14 other respiratory viruses were negative, the
course of the disease perfectly matched a primary infection by
HBoV-1, supported by serology and a transient appearance of
HBoV-1 DNA in serum. Of course, it cannot be excluded that
the HBoV-1 infection coincided with another, unidentified infec-
tion that caused the symptoms. However, while HBoV-1 infection
is frequent and shedding may be long-lasting in infants and tod-
dlers, primary HBoV-1 infections are comparably rare among
4-year-olds, making such a coincidence unlikely. The presenta-
tion was very similar to a recently published case also linked to
HBoV-1 (12). Thus, we find it likely that the observed primary
HBoV-1 infection did cause the symptoms. A history of infection-
associated wheezing, which was present in this case, is probably a
risk factor for severe bocavirus-1 infection. This report illustrates
that blood sampling is important for linking HBoV-1 to disease,
and it indicates that HBoV-1 should be considered in severe respi-
ratory tract disease in children.
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FIG 1 HBoV-1 diagnostic findings in tracheal aspirate and serum. Day 1 is the
starting day of ECMO treatment. Anti-HBoV-1 was not analyzed during or
after ECMO treatment because of the heavy transfusion exposure associated
with the procedure.
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