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Detection of Human Bocavirus DNA by Multiplex
PCR Analysis: Postmortem Case Report
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Background: Human bocavirus (HBoV) is a virus
belonging to the Parvoviridae family, which has been
newly discovered to be associated with respiratory tract
infections in children. There are many reports world-
wide on the endemicity of this virus. Since it is rela-
tively new, it is not routinely detected in clinical labo-
ratory investigations.

Case Report: We demonstrated that HBoV infection
caused the death of a 5-month-old girl with a history
of high fever and wheezing. Human bocavirus (HBoV
1/2/3/4) was found in a nasopharyngeal swab, paraf-
fin-embedded lung tissue and stool samples by multi-

plex PCR methods using postmortem microbiological
analysis.

Conclusion: This case suggests that lower respiratory
tract infections due to HBoV may cause severe and
life-threatening diseases. Postmortem microbiology
is useful in both clinical and forensic autopsies, and
allows a suspected infection to be confirmed. To our
knowledge, this report is the first document of a HBoV
postmortem case in Turkey.
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Acute respiratory tract infections are among the most com-
mon infections in adults and children worldwide. These in-
fections are an important cause of mortality and morbidity,
especially in children under 5 years of age. While respiratory
tract infections mostly have a viral origin in this age group,
the exact cause cannot be determined in the majority of cases.
These infections account for the death of around 3 million
children worldwide and most of these deaths occur in devel-
oping countries (1).

Human bocavirus (HBoV) was first isolated in 2005 from
clinical samples of children with lower respiratory tract
infections in Sweden. The results of phylogenetic analy-
sis of the whole HBoV genome showed that the virus was
closely related to the canine minute virus and bovine virus
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belonging to the Bocavirus genus within the Parvoviridae
family. The role of this virus in respiratory tract infections
was not known until recently. There are 5 different types of
viruses causing infection in humans and vertebrates in the
Parvovirinae subfamily which belongs to Parvoviridae fam-
ily. Although the only virus that is known to cause disease
among these species was Parvovirus B19 within the Parvo-
virus genus, the Bocavirus genus has also been classified as
the second most frequent genus causing diseases in humans
following the identification of HBoV as a lower respiratory
tract infection factor in children (2). Epidemiological stud-
ies conducted in different countries and various age groups
have demonstrated that the detection rate of HBoV in pa-
tients with respiratory tract infections varies between 1.5%-
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18.3%, and it is detected more commonly in children under
5 years of age. It causes respiratory tract infections leading
to hospitalization in this group (3,4). Although only a few
studies on this subject have been performed in Turkey, it
is known that the diagnosis of acute respiratory infections
HBoV frequency is around 6% in the pediatric age group (5).
Symptoms of the disease are similar to other respiratory tract
infections, including cough, fever, sore throat, tachypnea,
and wheezing. Human Bocavirus can also cause respiratory
failure. Some studies have reported that more than 50% of
patients who were found to be infected with Bocavirus re-
quired oxygen. The cause of gastroenteritis in animals was
Bovine Parvovirus and Canine minute virus, both of which
belong to the Bocavirus genus that is taxonomically associ-
ated with HboV; therefore, whether this genus has an effect
on the gastrointestinal system in the same way as on the re-
spiratory tract was studied, and it was concluded that it may
be a possible factor of gastroenteritis in children (6).

CASE PRESENTATION

Based on the hospital records and statements concerning
the five-month old girl, it was stated that she had been born
prematurely, weighing 1180 g at 27 weeks of gestation, had
stayed in the neonatal intensive care unit for 2 months after
birth and had been placed on mechanical ventilation support
and given surfactant treatment. It was reported that she was
admitted to hospital three weeks ago with the complaint of
high fever and urinary retention; she was hospitalized with
a preliminary diagnosis of sepsis. Her diarrhea started on the
3" day of hospitalization; rotavirus and adenovirus antigenic-
ity was negative in her stool tests during hospitalization. Her
physical examination revealed the presence of diffuse rhonchi
in her lungs during physical examination. The patient received
parenteral steroid, beta-2 agonist and ceftriaxone treatment.
Her fever decreased and diarrhea relieved after treatment, and
the patient was discharged from the hospital with recommen-
dations for follow-up visits. However, the patient was read-
mitted to the hospital 3 days ago with complaints of high fever
and wheezing, and was sent home after treatment for acute
bronchiolitis was planned. It was reported that the patient was
found dead at her home later that night.

Her external autopsy examination showed nothing except a
purulent and foamy nasal secretion, needle punctures on the
back of her right hand, a vaccine mark on her left shoulder,
and a slightly-flattened nasal root. Her internal examination
showed enlarged ventricles, a slightly soft consistency of her
brain, pink-colored white matter, intensive cerebellar conges-
tion, and enlargement of the meningeal arteries. The nasal
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cavity was observed to be filled with foamy mucous material.
All thoracic and abdominal organs were found to be in their
natural locations relative to the neighboring organs. Diffuse
petechial bleedings were observed on the thymus. The right
lung weighed 54 g, while the left lung weighed 47 g; reddish-
purple colored diffuse petechial bleeding and sections with
spongy consistency with a mottled appearance were observed
on the left and right lungs. It was observed that the mucosa of
the bronchus and bronchioles were hyperemic, containing a
foamy material. A yellowish serous fluid coating was found in
the abdominal cavity. It was also observed that the large and
small intestines were full of gas and distended in appearance,
serous membranes were pale and there was a bright yellow
stool with white mucus in the colon.

Her postmortem microbiological examinations showed no
bacterial or fungal growth in the pulmonary, spleen and re-
nal tissue cultures. Direct examination of the stool sample
showed no leucocytes, erythrocytes, cysts, trophozoites, hel-
minth eggs, and parasites, and rotavirus and adenovirus anti-
gen tests and analysis of the Clostridium difficile A/B toxin
in the stool were found to be negative. Human Bocavirus
(HBoV 1/2/3/4) was found to be positive in nasopharyngeal
swabs and stool samples using a multiplex PCR method (See-
plex RV15 ACE Detection, Seegene, South Korea). Influenza
A virus (FluA), Influenza B virus (FluB), Respiratory syncy-
tial virus A (RSVA), Respiratory syncytial virus B (RSVB),
human adenovirus (AdV), human metapneumovirus (MPV),
human coronavirus 229E/NL63 (229E/NL63), human corona-
virus OC43 (OC43), human parainfluenzavirus 1 (PIV1), hu-
man parainfluenzavirus 2 (PIV2), human parainfluenzavirus 3
(PIV3), human parainfluenzavirus 4 (PIV4), human rhinovi-
rus A/B/C (HRV), and human enterovirus (HEV) were found
to be negative. Also paraffin-embedded lung tissue was depa-
raffinized with xylene and ethyl alcohol and then incubated
for 24 hours. Virus isolation was achieved using the QlAamp
Virus/pathogen midi kit (Qiagen, Germany). The DNA am-
plification process was performed using the FTD Respiratory
21(Fast-track Diagnostics, Luxemburg) kit, with a multiplex
PCR method in the Rotorgene Q device (Rotorgene, Qiagen,
Germany). Paraffin-embedded lung tissue was found to be
positive for Human Bocavirus (HBoV 1/2/3/4).

Heart, lung, liver, kidney, thymus, spleen, brain, cerebellum,
brain stem, pancreas and salivary gland tissues were examined
during histopathological evaluation. No histopathological ex-
amination could be performed for the gastrointestinal system.
During histopathological examination of postmortem lung
sections, alveolar desquamation supporting early viral cyto-
pathic effect, intraalveolar histiocytes and necrotic cell debris
in the lumen of alveoli were observed; there were no remark-
able histopathological findings in other organs.
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It was concluded that the death of the baby, whose fever
did not decrease during the last period, was due to respiratory
failure associated with pulmonary infection.

DISCUSSION

Rapid virological diagnostic tests lead to treatment deci-
sions by the clinician during the early stages, and also provide
an indication of an epidemic. Viral isolation in cell culture can
take a long time, and antigen detection methods such as direct
fluorescent antibody tests may not give satisfactory results
because of their low sensitivity. Rapid and high performance
results in terms of sensitivity and specificity can be achieved
due to recently developed molecular techniques. Since the am-
plification of several viruses can be simultaneously achieved
using a multiplex polymerase chain reaction test, the detection
of many viruses can incur lower costs and occur more rapidly.
It is well known that viral infections play an important role
in the deaths of children below the age five. Nasopharyngeal
or tracheal swab samples can be scanned by multiplex PCR
methods in sudden death cases with clinical symptoms (flu-
like symptoms, fever, petechial rash, etc.). However, PCR re-
sults should also be carefully interpreted alongside histopath-
ological findings. As viral factors may directly cause infection
and death in some children, they may also cause secondary in-
fections associated with it (7). HBoV was commonly detected
in hospitalized children below 2 years of age with a history of
bronchiolitis, asthma exacerbation and wheezing.

In a study of 589 children with respiratory tract infection in
France, it was suggested that predisposing factors such as his-
tory of prematurity as well as asthma and previous bronchiol-
itis episodes enable HBoV pathogenicity. Cough, fever, nasal
flow, dyspnea symptoms and hypoxia were observed in most
of the patients. In their study on children with HBoV infec-
tion, Foulongne et al. (8) reported that they observed mild-to-
moderate fever in patients with HBoV infection alone. While
the major finding was bronchiolitis in this patient group, dys-
pnea, respiratory distress and cough were cited as the most
common respiratory symptoms. There are some studies show-
ing that these clinical symptoms are associated with elevated
viral load. Other respiratory tract viruses, including RSV and
adenovirus, are frequently involved in the infections caused
by HBoV and may cause co-infections (2). Also, in our case,
there was a history of prematurity, which is a predisposing
factor for HBoV; high fever and wheezing were observed, dif-
fuse rhonchi were detected in the lungs on ascultation, and the
diagnosis of bronchiolitis was made. Diarrhea was also pres-
ent in our case. There are some cases in medical literatures
showing cases with a similar clinical history. In a case report-
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ed by Ursic et al. (9), the clinical picture of a 20-month girl
who presented with acute bronchiolitis gradually worsened; as
a result, air leak syndrome emerged in association with pneu-
mothorax, pneumomediastinum and respiratory failure. HBoV
positivity was detected in various organ samples in this case.
In another case reported by Edner et al. (10), a 4-year old girl
with a history of premature birth was admitted to hospital for
respiratory distress; her temperature was 38.2°C, a severe air-
way obstruction developed on her second day of hospitaliza-
tion, she presented with subcutaneous amphysema, pneumo-
thorax and pneumomediastinum, and tracheal entubation was
performed. HBoV positivity was detected in tracheal aspirate
and serum samples from the patient. The clinical condition of
the patient improved after treatment. In another case report
from Malaysia, respiratory distress developed rapidly follow-
ing complaints of nasal flow, fever and cough in a 13-month
boy with a history of premature birth. It was reported that the
patient had a history of bronchiolitis episodes, pneumonia and
asthma. HBoV positivity was detected in the nasopharyngeal
aspirate sample of the patient. Also, in our case, it was con-
cluded that respiratory failure associated with lung infection
resulted in death, following evaluation with microbiological
and histopathological findings. However, the presence of gas-
trointestinal system findings in addition to respiratory system
findings, the detection of HBoV in a nasopharyngeal swab,
stool samples and paraffin-embedded lung tissue suggest that
the virus may cause systemic infection. As far as we know,
cases with HBoV detection are limited in our country as well
as worldwide, and this case is the first postmortem case re-
ported from our country.

Postmortem microbiological analyses are useful in diagnos-
ing the suspicion of infection in clinical and forensic autop-
sies. Postmortem microbiological examination should be done
in order to detect the responsible factor and as part of the fo-
rensic investigation in cases of especially sudden death of in-
fants and children and in deaths with a suspicion of infection.
The role that infections play as a cause of sudden, unexpected
deaths carries significance in terms of public health and epi-
demiology. Antemortem testing of blood and upper respira-
tory tract samples can be difficult and lacks sensitivity and
specificity. Examination of diseased lung tissue postmortem
offers the chance to establish a diagnosis if it is unknown, or
confirm an uncertain antemortem diagnosis. Histological ex-
amination can identify specific pathogens, can corroborate a
microbiological diagnosis, and may often reveal unexpected
infective etiologies. Creating standard protocols for postmor-
tem microbiological sampling would increase the quality of
forensic autopsies as well as the possibility of detecting the
cause of death. The multidisciplinary studies where microbi-
ologists, pathologists and forensic medicine experts take part
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would both increase the success of postmortem microbiology
and contribute to preventing epidemics, thereby creating a
healthy population (11).

It is known that HBoV is associated with life-threatening
acute respiratory tract diseases with a severe prognosis, es-
pecially in children. However, more comprehensive and
prospectively-designed clinical and molecular studies are re-
quired in order to explain its relationship with acute lower re-
spiratory tract infections as well as gastroenteritis.
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