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Human bocavirus (HBoV) was detected in 14 (2%) of 
705 fecal specimens from Brazilian children with gastroen-
teritis. Coinfection with rotavirus, adenovirus, or norovirus 
was found in 3 (21.4%) HBoV-positive specimens. None of 
the HBoV-positive patients had respiratory symptoms.

Human bocavirus (HBoV) was fi rst identifi ed in pooled 
human respiratory tract specimens from Swedish chil-

dren in 2005 and was provisionally classifi ed within the 
genus Bocavirus of the family Parvoviridae (1). Previous-
ly, the only parvovirus known to be pathogenic in humans 
was B19 virus, which is responsible for Fifth disease in 
children (2). Because HBoV was fi rst found in respiratory 
specimens, most epidemiologic studies have focused on 
such specimens. Shortly after its fi rst description in Swe-
den, HBoV was detected in respiratory tract specimens 
from patients with respiratory illness in several parts of the 
world (3–8). 

Other members of the family Parvoviridae that infect 
animals cause diseases such as leukopenia/enteritis syn-
drome, seen most commonly in dogs 8–12 weeks of age, 
with clinical features of vomiting, anorexia, lethargy, and 
diarrhea that lead to rapid dehydration (9). For this reason, 
we hypothesized that HBoV may play a role in human 
gastrointestinal disease. In this study, we retrospectively 
tested stool specimens collected from 2003 through 2005 
from Brazilian children with acute diarrhea to investigate 
whether this virus can infect the human gastrointestinal 
tract and be detected in feces, and to assess the frequency 
of such infections.

The Study
A total of 705 stool specimens from Brazilian children 

<15 years of age (median 3.5 years) with acute diarrhea 

were obtained from January 2003 through December 2005 
and screened by PCR for HBoV DNA. Of these specimens, 
285 (40.4%) were collected from hospitalized patients and 
420 (59.6%) from outpatients: 142 (20.2%) from the emer-
gency department and 278 (39.4%) from walk-in clinics. 
Only 1 specimen was obtained per patient. A total of 314 
(44.5%) patients were <2 years of age, 190 (27%) were 2–5 
years of age, 120 (17%) were 6–10 years of age, and 61 
(8.6%) were 11–15 years of age. Age was not known for 
21 patients. Relevant clinical information was collected on 
a standard questionnaire. This information included hospi-
talization status, age, sex, and clinical symptoms. 

Specimens were collected at university hospitals in 
3 different cities in Brazil located in areas with distinct 
sanitation conditions and socioeconomic backgrounds. 
The specimens were previously tested for other enteric 
viruses and bacteria, including rotavirus, norovirus, astro-
virus, adenovirus, Escherichia coli, Salmonella spp., Yer-
sinia enterocolitica, Campylobacter spp., and Shigella spp. 
(10,11). The study protocol was reviewed and approved by 
the Ethics Committee of the Instituto de Puericultura e Pe-
diatria Martagão Gesteira of the Federal University of Rio 
de Janeiro.

Stool suspensions were prepared as 10% (w/v) in 
phosphate-buffered saline (pH 7.2), clarifi ed by centrifuga-
tion at 2,500× g for 5 min. Two hundred microliters of each 
suspension was used for DNA extraction with the Wizard 
Genomic DNA Purifi cation Kit (Promega, Madison, WI, 
USA) according to the manufacturer’s instructions. PCRs 
were performed as described (7) by using forward primer 
HBoV 01.2 (5′-TATGGCCAAGGCAATCGTCCAAG-3′) 
and reverse primer HBoV 02.2 (5′-GCCGCGTGAACAT-
GAGAAACAGA-3′) for the nonstructural protein 1 gene. 
A 291-bp amplicon was generated. DNA samples were 
subjected to 1 cycle at 95°C for 15 min, followed by 45 
cycles at 94°C for 20 s, 56°C for 20 s, and 72°C for 30 s, 
and a fi nal extension at 72°C for 5 min. PCR products were 
detected by agarose gel electrophoresis and staining with 
ethidium bromide. 

To confi rm the presence of HBoV, amplifi ed DNAs 
of PCR-positive samples were purifi ed by using the Wiz-
ard SV gel and PCR Clean-Up system kit (Promega). Se-
quences were determined by using the BigDye Terminator 
Cycle Sequencing Kit and the ABI PRISM 3100 automated 
DNA sequencer (Applied Biosystems, Foster City, CA, 
USA). DNA sequences were assembled and analyzed with 
the SeqMan, EditSeq, and MegAlign programs in the Lase-
gene software package (DNASTAR, Madison, WI, USA). 
Nucleotide sequences obtained in this study were deposited 
in GenBank under accession nos. EF560205–EF560216.

Fourteen (2%) of 705 diarrhea stool samples were 
positive for HBoV by PCR. Rotavirus was detected in 84 
(11.9%) samples, adenovirus in 34 (4.8%) samples, noro-

1756 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 13, No. 11, November 2007

*Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil; 
and †Centers for Disease Control and Prevention, Atlanta, Geor-
gia, USA



Human Bocavirus and Gastroenteritis, Brazil

virus in 24 (3.4%) samples, and astrovirus in 2 (0.3%) sam-
ples. Enteropathogenic bacteria were found in 57 (8.1%) 
samples (10,11). The frequency of enteric pathogens iden-
tifi ed in epidemiologic studies is variable (45%–54%) 
and dependent on several parameters such as country and 
type of method used for diagnosis (12–14). In our study, 
a potential pathogen was found in 215 (30.5%) samples 
(including HBoV-positive samples). No bacterial or virus 
pathogen was found in 499 (69.5%) samples. Samples were 
not tested for intestinal parasites, which in general account 
for ≈11% of the diarrhea etiology in developing countries 
(12,14). 

There was no obvious temporal clustering of the 
HBoV-positive patients. The median age of HBoV-infected 
children was 1.9 years; 11 children (78.6%) were <2 years 
of age, 1 child was 35 months of age, 1 child was 11 years 
of age, and 1 child was 15 years of age. A total of 57% were 
boys and 43% were girls. Three patients were coinfected 
with other enteric viruses (1 with adenovirus, 1 with rota-
virus, and 1 with norovirus). All HBoV-positive patients 
had diarrhea but none reported concomitant respiratory 
symptoms. Fever was reported in 2 patients, vomiting in 1, 
and bloody diarrhea in 2. One hospitalized boy (the oldest 
study participant) was reported to be positive for HIV and 
cytomegalovirus, and 1 hospitalized girl was undergoing 
dialysis. Ten (71.2%) HBoV-positive children were hos-
pitalized because of diarrhea; 4 were outpatients (3 from 
walk-in clinics and 1 from an emergency department). 

A semiquantitative PCR of HBoV in stool specimens 
was performed by using dilutions of DNA extracted from 
stool samples. We detected DNA up to a dilution of 10–3 in 
3 samples. In the remaining samples, DNA was detected 
only in undiluted samples. Sequence analysis showed high 
nucleotide similarity between Brazilian samples and the 
Chinese respiratory HBoV WLL-3 strain (GenBank acces-
sion no. EF584447) from the People’s Republic of China 
(91.8%–99.6%) and among the Brazilian samples (96.4%–
100%) (Figure). We could not compare our enteric strains 
with a Spanish enteric strain (8) because we sequenced a 
different portion of the virus genome. Strain MC-8 showed 
the lowest homology with the WLL-3 strain (91.8%) and 
with the other Brazilian strains (96.4%). We are conducting 
additional sequencing to characterize the complete genome 
of this strain to confi rm that it represents a new variant of 
the virus.

Conclusions
HBoV has been isolated from respiratory specimens 

from patients with acute respiratory illness, and increasing 
evidence suggests a causal relationship with this disease 
(3–8). The presence of HBoV in the human gastrointestinal 
tract was demonstrated by Vicente et al. (8), as well as in 
our study. In the fi rst study, virus was isolated from feces 

of children with gastroenteritis with or without symptoms 
of respiratory infection. Coinfection with other intestinal 
pathogens was found in 28 (58.3%) of 48 HBoV-positve 
samples. In our study, none of the HBoV-positive patients 
reported respiratory symptoms. Coinfection with other en-
teric viruses was found in 3 (21.4%) of 14 HBoV-positive 
samples. High titers of DNA in some specimens suggest 
that the virus replicates in the human gut. However, ad-
ditional studies that include control groups are needed to 
demonstrate an association between HBoV infection and 
gastroenteritis.
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Figure. Phylogenetic analysis of nucleotide sequences of the 
nonstructural protein 1 gene of enteric strains of human bocavirus 
from Brazil. The dendrogram was constructed with the Clustal 
W algorithm of the MegAlign program in the Lasegene software 
package (DNASTAR, Madison, WI, USA). The length of each pair 
of branches represents the distance between sequence pairs. 
Dashed lines on a phenogram indicate a negative branch length. 
GenBank accession nos. are shown with strains.
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