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Abstract

Introduction: Human bocavirus (HBoV) belongs to the Parvoviridae family, which has been revealed to be associated with respi-
ratory and gastrointestinal infections in children. There are many reports worldwide on respiratory infection or gastroenteritis
caused by this virus.
Case Presentation: In a twin case (a girl and a boy), we demonstrated that HBoV infection in combination with Streptococcus pneu-
monia as co-infection caused the death of a 14-month-old girl with a history of high fever and wheezing. A week later, her brother
presented with almost the same symptoms, but only HBoV was found in a nasopharyngeal aspirate sample.
Discussion: This case suggests that lower respiratory tract infections due to HBoV may cause severe and life-threatening diseases,
resulting in death in combination with a bacterial infection, such as S. pneumonia. The study suggests replacing multiplex PCR as a
fast and meticulous method instead of conventional and time-consuming microbiological methods for determining the causative
organism for respiratory infections.
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1. Introduction

One of the most common infections worldwide is res-
piratory tract infection. Pneumonia is a serious cause of
mortality and morbidity. It also is the leading infectious
disease death in children under five years of age. Most
deaths due to pneumonia occur in developing countries.
Viral pathogens are the most common etiology of respira-
tory infections in children, but usually, the exact pathogen
cannot be determined (1, 2). The human bocavirus (HBoV)
was first identified in 2005 by Allander et al. (3). The
virus belongs to the Parvoviridae family and includes four
subtypes. HBoV-1 is associated with respiratory disease
in children, while HBoV-2, HBoV-3, and HBoV-4 commonly
cause gastroenteritis (4-6). HBoV respiratory infection
commonly presents as mild or self-limiting disease, and
even it may be asymptomatic (5, 7). The signs and symp-
toms of respiratory infection in children include rhinitis,
cough, dyspnea, wheezing, fever, and diarrhea (7-9). Mul-
tiplex polymerase chain reaction (PCR) is a quick, reliable,
and precise method for the evaluation of a wide spectrum
of microbial targets. This technique can detect several
viruses, bacteria, and fungi in the respiratory sample (10).
Here, we describe two children with a severe acute respi-

ratory infection (ARI) with HBoV as the causative agent de-
tected by multiplex PCR. In one of the cases, the patient
died of streptococcus pneumonia co-infection with a virus.

2. Case Presentation

2.1. Case 1

A 14-month old girl was admitted to the emergency de-
partment of Mofid hospital (Tehran, Iran). She was born
premature (gestational age: 34 weeks, birth weight: 2 kg)
and had a history of hospitalization two times: once in the
neonatal period and the other at the age of 6 months, both
because of respiratory infection. Two days before refer-
ral, she was febrile with coughing and rhinorrhea. Despite
using acetaminophen, she had a high-grade fever, poor
feeding, and restlessness. Physical examination indicated
tachycardia and respiratory distress, including tachypnea
and intercostal retraction. On chest examination, bilateral
wheezing and fine crackle were heard. Abdomen and limb
examinations were normal. Vital Signs were as follows:
pulse rate: 144/min, respiratory rate = 76/min, axillary tem-
perature = 38.5°C (Table 1).

Chest X-ray illustrated diffuse bilateral patchy infiltra-
tion (Figure 1). In the laboratory, serum electrolytes were
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Table 1. Clinical Examinations Results

Clinical Examinations Results First Case (Female) Second Case (Male)

Cough Present Present

Rhinorrhea Present Present

Wheezing Present Present

Fever 38.5 °C 38.8

Tachycardia Present [pulse rate: 144/min] Present [pulse rate: 130/min]

Dyspnea Present Present

Respiratory rate, breaths/min 76 72

Weight, g 2000 2100

Hypoxia Present [arterial O2 saturation= 80%] Present [arterial O2 saturation= 78%]

within normal ranges, and the results of the complete
blood count (CBC) test were as follows: hemoglobin: 11.5
g/dL, platelet: 225000/µL, and white blood cells: 7200/µL
(neutrophil: 60%, lymphocyte: 40%). Pulse oximetry
showed hypoxia (arterial O2 saturation = 80%) (Table 1);
thus, an O2 face mask (5 L/min) was applied for the pa-
tient, and Salbutamol was nebulized. Due to progressive
respiratory distress, she was transferred to the Pediatric
Intensive Care Unit (PICU). Ceftriaxone and clindamycin
were initiated after sending a sample for blood culture as
a treatment of the pediatric community-acquired pneu-
monia and staphylococcus aureus infection. Due to the
H1N1 influenza outbreak, a nasopharyngeal aspirate sam-
ple was sent for viral investigation. Also, oseltamivir was
prescribed. On the second day, as a result of respira-
tory distress exacerbation, the patient was intubated and
mechanical ventilation was done. Moreover, antibiotics
were changed to vancomycin and meropenem for broad-
spectrum coverage of Gram-positive and Gram-negative
microorganisms. The patient’s general condition gradu-
ally became worse. Consultation with intensivist was done
for ventilator readjustment. Finally, the patient had respi-
ratory and heart failure and expired. THE influenza PCR
test result was negative, and the multiplex PCR test re-
sult was positive for HBoV and S. pneumoniae. Multiplex
PCR was performed on nasopharyngeal aspiration (NPA)
sample by FTD Respiratory 21 plus multiplex PCR kit (Fast-
track Diagnostics, Luxemburg). The kit was able to detect
important pathogens for respiratory infection, including
Chlamydophila pneumonia, Enterovirus, haemophilus in-
fluenza B, human adenovirus, human bocavirus, human
coronavirus 229E, human coronavirus HUK1, human coro-
navirus NL63, Human coronavirus OC43, human metap-
neumoviruses A/B, human parainfluenza viruses 1, 2, 3,
and 4, human parechovirus, human respiratory syncy-
tial viruses A/B, human rhinovirus, H1N1 influenza virus
(swine-lineage), influenza B virus, Mycoplasma pneumo-
niae, S. aureus, and S. pneumonia.

Figure 1. Chest X-ray illustrated diffuse bilateral patchy infiltration in case 1

2.2. Case 2

One week after hospitalization of the first patient, the
other twin, a 14-month old boy, was hospitalized in the
PICU due to respiratory distress. After hospitalization, he
was febrile with restlessness, tachypnea, and intercostal re-
traction. On physical examination, the patient had bilat-
eral wheezing and mild crackle (Table 1). Other examina-
tions were normal. A chest x-ray indicated bilateral lung
inflation (Figure 2). The results of CBC test were as fol-
lows: hemoglobin: 12.6 mg/dL, platelet: 298000/µL, white
blood cells: 6200/µL (neutrophil: 35%, lymphocyte: 60%,
eosinophil: 2%, monocyte: 3%), hematocrit: 38.9%, and red
blood cells: 4800/µL. Serum electrolytes were within nor-
mal ranges. PCR was done on a nasopharyngeal sample for
investigation of influenza, due to the local outbreak and
was negative. Also, the result of blood culture was nega-
tive for common bacterial microorganisms. Based on the
multiplex PCR results on NPA of his sister, this test was per-
formed for his NPA. The result was positive only for HBoV
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infection. Salbutamol and ceftriaxone were prescribed.
Also, essential care was done for the patient. Antibiotic was
stopped gradually as the patient’s general condition got
better. Finally, after 6 days of hospitalization, he was dis-
charged with a good general condition.

Figure 2. Chest X-ray illustrated diffuse bilateral patchy infiltration in case 2

3. Discussion

It is well known that respiratory infections are the
most important cause of death among children below the
age of five, and most of the respiratory infections are viral
(11, 12). HBoV is one of the prevalent causes in children un-
der two years of age, and its clinical manifestations range
from mild respiratory symptoms to pneumonia (13). Co-
infections with HBoV is common, and especially, bacterial
co-infections can cause severe pneumonia as observed in
our patient (9, 14-16).

HBoV has been reported as the most common cause of
infection and, after major viral respiratory pathogens, can
result in ARI in children younger than three years old (17,
18). For example, a report by Calvo et al. on single infec-
tions and dual infections of HBoV, in which HBoV was de-
tected in 9.9% of the cases as a distinctive pathogen and
in 75% of cases, as co-infections with other viral agents (19,
20) and also a report by Mohammadi et al. (9). There is no
definitive report of HBoV co-infection with S. pneumoniae,
and this report is a novel view of HBoV co-infection form.

Symptoms of HBoV respiratory infection cannot be dif-
ferentiated from other respiratory infections. Also, the
virus can be detected from respiratory secretions of asymp-
tomatic patients. Most of the published articles and case
reports used molecular methods for the detection of HBoV
in nasopharyngeal samples, as we did by multiplex PCR (14,
16, 21). Rapid molecular diagnostic tests help clinicians to
make an accurate and quick diagnosis and techniques like
multiplex PCR can detect numerous pathogens depicted in
a single specimen so, it is advantageous for precise diagno-
sis of multi-organism infections (16).

Foulongne et al. studied 589 children under five years
of age with ARI that 4.4% of their nasopharyngeal aspirates
were positive for HBoV, and 34.6% of these patients were co-
infected with other viral pathogens. Bronchiolitis was the
most probable diagnosis of these patients, and their com-
mon symptoms were dyspnea, respiratory distress, cough,
and fever (21). Also, our patients had a fever and respira-
tory distress, and the diagnosis of bronchiolitis was made.
The case reported by Ursic et al. discussed the clinical pic-
ture of a 20-month-old girl who was born prematurely at
27 weeks of gestation. The patient presented with respira-
tory distress and other signs of ARI and was diagnosed with
bronchiolitis. In further assessments, HBoV was detected
as the culprit by molecular methods (22). Also, Etemadi
et al. reported a 13-month-old boy who was born prema-
turely at 33 weeks of gestation. The patient had a history
of the previous hospitalization due to respiratory disease
and presented with fever, cough, and respiratory distress.
Finally, HBoV infection was confirmed by molecular diag-
nostic tests (23). In both case reports and in our case, pa-
tients were born prematurely, and also, the history of pre-
vious respiratory illness was positive in our case and the
case report by Ursic et al. Therefore, these two factors can
be mentioned as predisposing factors for HBoV infection.

Mohammadi et al. indicated a co-infection of HBoV and
respiratory syncytial virus found in 44 (65.6%) of 500 HBoV
positive samples (9). However, in our report, we indicated
all major viral agents and also bacterial agents in pneumo-
niae. We confirmed that HBoV can be a major pathogen
and life-threatening status in neonates in mono-infection
form, and it is a major issue in pediatric infection.

In our report, the first case of respiratory failure was
associated with lung infection by HBoV and S. pneumoniae
co-infection, and finally, the patient was discharged. Al-
though the second case was also positive for bocavirus
infection, the patient’s clinical condition improved after
treatment.

3.1. Conclusion

It is known that HBoV can be associated with a wide
range of respiratory symptoms, especially in premature
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neonates, and can be a life-threatening status in neonatal
patients in mono-infection form; however, further studies
are necessary to clarify its pathogenicity in lower respira-
tory tract infections.
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