Human Bocavirus: Developing Evidence for Pathogenicity
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In this issue of the Journal of Infectious
Diseases, 2 articles by Kesebir and col-
leagues at Yale-New Haven Hospital and
Yale University School of Medicine (New
Haven, Connecticut) [1] and by Manning
and colleagues at the Royal Infi mary of
Edinburgh (Edinburgh, United Kingdom)
[2] describe the detection, primarily in
hospitalized infants, of human bocavirus
(HBoV) in respiratory tract samples ob-
tained during acute lower respiratory tract
illness. The human bocavirus, which was
firs described in September 2005, was dis-
covered by random polymerase chain re-
action (PCR) amplificatio of pooled re-
spiratory samples obtained from children
hospitalized in Sweden [3]. The amplicons
were sequenced, and several viruses were
found, including the human bocavirus,
with subsequent identificatio of sensitive
and specifi primer sequences. The virus
has now been found by at least 9 groups
of investigators in Europe, the United
Kingdom, the United States, Canada, Asia,
and Australia [3-9]. The most important
contribution of the 2 aforementioned
studies appearing in this issue of the Jour-
nal is that, for the firs time, a substantial
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number of individuals without respira-
tory symptoms were included as con-
trols, and HBoV either was not found
or was found very infrequently in this
group of individuals.

As described in both of these articles,
HBoV is a member of the genus Bocavirus
and is closely related to parvovirus B19,
which also is in the subfamily Parvovirinae
in the family Parvoviridae. There are other
bocaviruses found in cattle and in dogs;
the name “bocavirus” itself is derived from
the combination of “bo” (from “bovine”)
and “ca” (from “canine”). One of these
bocaviruses, bovine parvovirus, primarily
causes diarrhea, and the other, minute vi-
rus of canines, causes neonatal respiratory
disease and embryopathy. The human vi-
rus appears to be very common. In the 9
published studies of HBoV, the virus was
detected in 1.5%-11.3% of individuals
with acute respiratory illness who had re-
spiratory samples screened for HBoV, with
a frequency of detection of 5.0%-5.5%
noted for most of the studies [1-9]. All of
the studies but one [5] have found that
the virus is most frequently detected in
infants <3 years of age. This frequency of
detection makes HBoV less common than
respiratory syncytial virus and probably
also rhinoviruses in infants with respira-
tory illnesses; approximately as common
as influenz viruses, human metapneu-
movirus, parainfluenz virus type 3, and
adenoviruses; and probably more com-
mon than coronaviruses and the other

parainfluenz viruses.

What else do we know about HBoV?
The answer is not much yet, even though
the genome has been fully sequenced. The
firs question we should ask about any mi-
croorganism that is found in the respira-
tory tract during illness is whether it causes
any disease. Could it simply be carried
asymptomatically in the respiratory tract
like, for example, the adenovirus-associ-
ated viruses, which are also members of
the Parvoviridae family? Finding, in 2
studies, a zero or very low incidence
among control infants of the same age,
sampled over the same time period in
the same hospitals, is a huge advance in
this regard, because it provides a statis-
tical association of the virus with disease.
It does not, however, prove causality, al-
though it adds important corroborative
support.

Proof of causality is difficult We no
longer depend so heavily on Koch’s pos-
tulates as we used to do, recognizing that
there are very pathogenic microorganisms
that have failed to fulfil them, and that
suitable animal models are often not avail-
able. For many respiratory viruses, “proof”
of pathogenicity has come from carefully
controlled inoculation of adult volunteers,
but this has become increasingly difficul
with increased ethical concerns and the
closing of the Common Cold Research
Unit in Salisbury, England (where co-
ronaviruses and rhinoviruses have been
shown to cause colds and where many
other viruses, including parvovirus B19,
have been shown to be pathogenic) [10,
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11]. Proof of causality rarely emerges from
one study, and we usually depend on an
accumulation of evidence: the presence of
an organism in diseased tissues (and not
in control tissues); development of specif-
ic immunity; and consistent association,
over time and space, of an organism with
a particular disease or group of diseases.
Detailed proof of disease causation may
even depend on the prevention of illness
through the use of an effective vaccine. In
several large and carefully conducted clin-
ical trials, a vivid illustration of this last
point has been the elucidation of the full
spectrum of pneumococcal pneumonia
in children through the elimination of
a particular portion of this disease by
use of conjugated pneumococcal vac-
cine [12, 13].

Returning to what we know about hu-
man bocavirus, we also know, from several
of the studies, that coinfection with other
respiratory viruses is a frequent feature of
HBoV infection in infants [2—4, 6, 7, 9].
Several of the studies, including the study
by Kesebir et al. [1] published in the pres-
ent issue of the Journal, examined only
specimens that had already been found to
be negative for other viruses, so that in-
formation about coinfection could not be
obtained. It seems also that the virus is
seasonal, being found primarily during the
fall, winter, and spring, and not in the
summer [1, 3, 4, 6], although not all stud-
ies agree [5], and although some studies
did not sample during the entire year. Fi-
nally, we know the sequence of the virus
and that there are, thus far, 2 relatively
homogeneous and closely related ge-
notypes [1, 3].

The list of what we do not know is much
longer than the list of what we do know.
Only 2 of the previously published series
[3, 5] and the series of Manning et al. [2]
in this issue of the Journal included spec-
imens obtained from older children and
adults. There is some difference in the re-
sults of these series, in that, in Canada,
HBoV was found with equal frequency
among all age groups, whereas, in the
other 2 series, the frequency was much

higher among young infants. We know es-
sentially nothing about immunity: the du-
ration of viral shedding, the mechanism
of recovery, the frequency of reinfection,
the mechanism of immunity, or the num-
ber of separate serotypes. We know noth-
ing about the full spectrum of associated
disease; is the virus important in diarrhea
(with or without respiratory tract symp-
toms), as it appears to be in calves? Is there
viremia during infection, and are there oc-
casional complications, such as fetal in-
fection (as there may be with both minute
virus of canines and bovine parvovirus)
or encephalitist We know nothing about
its role in minor respiratory disease. We
know very little about the year-to-year
variation in frequency. We have no idea
what happens when an immunodeficien

host is infected. We know nothing about
the mode of transmission, the frequency
of transmission in the hospital (we do
know that 2 of the New Haven cases of
infection were nosocomially acquired), or
family epidemiology. So there is lots of
work that remains to be done.

It is also increasingly clear, from these
studies as well as many others, that if we
are serious about findin viruses in indi-
viduals with respiratory disease, then we
must include PCR in our diagnostic meth-
odology. PCR is more sensitive than other
methods for the detection of essentially all
respiratory viruses, except possibly RSV,
and it is essential for the detection of many
enterovirus types, some rhinovirus types,
human metapneumovirus, coronaviruses,
and, now, HBoV. Studies of the compar-
ative frequency of various viruses must, to
be credible, use the most sensitive detec-
tion method available, and, for most vi-
ruses, this method is PCR. Clinicians need
to have tests available to them that can
provide a positive or negative response to
the following question: Is there a respi-
ratory virus present in this sick patient?
PCR is required to answer that question
with any sense of confidence Also, be-
cause of its sensitivity, PCR is of even
greater importance in screening adults
for respiratory viruses, including elderly

adults, for whom partial immunity often
makes more conventional, as well as less
sensitive, techniques for viral detection of
limited usefulness. Multiplex PCR will, at
some point, become the standard method
for investigating the etiology of respiratory
infections [14, 15]. As time goes on, it is
very likely that this methodology, or some-
thing closely related, will become both in-
expensive and widely available.
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