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Abstract

Aim  The aim of this study was to retrospectively examine the patients who presented with the complaints of respiratory tract infection and were found to have Human bocavirus (HBoV)
in the samples studied with the respiratory tract pathogens panel.

Material and ~ We retrospectively analyzed patients of all age groups who were diagnosed with HBoV by PCR in the respiratory tract pathogens panel between January 2021 and November 2022.
Method

Results  Between January 2021 and November 2022, 36 patients with HBoV DNA detected by PCR in nasopharyngeal swab samples taken from a total of 989 patients were examined. Of 989
patients, 557 were male and 432 were female (male/female 1.28). The median age of HBoV positive patients was 2.3. According to age groups, 1-2 age years-old showed the highest
prevalence. In patients with positive HBoV DNA, the most common symptom was cough (77.7%) and catarrh (69.4%). HBoV was detected alone in 15 (41.7%) patients and together
with other viruses in 21 (58.3%) patients in total. Rhinovirus/Enterovirus was found to be the most common co-pathogen.

Conclusion ~ Patients positive for HBoV exhibited few respiratory symptoms as a result of single or co-pathogenicity, confirming its role in respiratory diseases. However, it is difficult to say that
HBoV is the primary responsible pathogen in respiratory tract infections.

Keywords  Acute respiratory infection, children, human bocavirus, respiratory tract pathogens.

Ozet

Amag  Solunum yolu enfeksiyonu sikdyetiyle gelen ve solunum yolu patojenleri paneli ile calistlan 6rneklerde Human bocavirus (HBoV) saptanan hastalarin retrospektif olarak incelenmesi

Gere¢ ve

Yontem Ocak 2021-Kasim 2022 tarihleri arasinda solunum yolu patojenleri panelinde PCR yontemi ile HBoV saptanan tiim yas grubundaki hastalar: geriye doniik olarak inceledik.

Bulgular ~ Ocak 2021-Kastm 2022 tarihleri arasinda toplam 989 hastadan alinan nazofaringeal siiriintii rneklerinde PCR ile HBoV DNA sap 36 hasta incelendi. Toplamda 989 hastanin 557%i erkek, 432'i
kadind: (erkek/kadin1,28). HBoV pozitif hastalarm medyan yas: 2,3 idi. Yas gruplarina gore 1-2 yas en yiiksek prevalanst gostermistir. HBoV DNA%1 pozitif olan hastalarda en yiiksek semptom oksiiriik
(%77,7) ve nezle (%69,4) idi. HBoV 15 (%41,7) hastada tek basina, 21 (%58,3) hastada diger viriislerle birlikte saptandi. Rhinovir irus en yaygin ko-patojen olarak bulundu.

Sonu¢  HBoV igin pozitif olan hastalar, tek veya ko-patojenitenin bir sonucu olarak, solunum yolu hastaliklarindaki roliinii dogrulayan birkag solunum semptomu sergiledi. Bununla birlikte solunum yolu
enfeksiyonlarinda HBoV ‘nin birincil sorumlu patojen oldugunu soylemek giigtiir.

Anahtar

A ) o > i » j i
Kelimeler kut solunum yolu enfeksiyonu, cocuklar, human bocavirus, solunum yolu patojenleri.
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INTRODUCTION

Acute respiratory tract infections are among the most
important causes of childhood mortality and morbidity.
Although influenza viruses, parainfluenza viruses, respira-
tory syncytial virus (RSV), picornaviruses (rhinovirus or
enteroviruses), adenoviruses and coronoviruses are the
most common viruses causing respiratory tract infections,
pathogenic microorganisms cannot be identified in some
of these infections."? With the development of molecular
methods, new viruses such as Human bocavirus (HBoV),
Human metapneumovirus (HMPV), Human coronavi-
ruses (HCoV-NL63, HCoV-HKU1, HCoV-OC43, HCoV-
229E) have also been detected in respiratory tract speci-
mens. The worldwide estimate of the total prevalence of
HBoV in respiratory tract infections is 6.3%. The presence
of co-pathogen rate in people with respiratory tract infec-
tion and HBoV positivity is between 8.3-100%.>*

HBoV belongs to the Parvoviridae family, the Parvovirinae
subfamily, and the Bocavirus genus. HBoV is a non-envel-
oped DNA virus with an icosahedral capsid, a 5.5 kb linear
and single-stranded genome. In addition, HBoV subdi-
vided into 4 genotypes. HBoV1 is predominantly found in
the respiratory tract and often in association with anoth-
er pathogenic viruses.>® HBoV1 has been associated with
upper respiratory tract infections and lower respiratory
tract infections, wheezing, bronchiolitis, and pneumonia.
HBoV2-4 is mainly found in stool samples from patients

with gastroenteritis.®®

In this study, our aim is to determine the frequency of
HBoV in patients of all age groups admitted to the hospital
with respiratory tract infection complaints and to describe

the clinical features of infected patients.

MATERIALS and METHODS
Nasopharyngeal swab samples were taken from 989 pa-
tients who applied to Ondokuz Mayis University Hospi-
tal with complaints of respiratory tract infections such as

fever, cough, wheezing, dyspnea and nasal congestion be-

tween January 2021 and November 2022 and developed
one or more of these symptoms. Swab samples were taken
throughout the year, but especially in November, Decem-
ber, January, February, due to more severe symptoms. These
swab samples were studied using Multiplex Real Time PCR
to determine the causative pathogen. Qiastat-Dx (Qiagen,
Germany) Respiratory SARS-CoV-2 Panel, which can de-
tect 22 pathogens (SARS-CoV-2, influenza A, influenza A
subtype HIN1/2009, influenza A subtype H1, influenza A
subtype H3, influenza B, coronavirus 229E, coronavirus
HKU1, coronavirus NL63, coronavirus OC43, parainflu-
enza virus 1, parainfluenza virus 2, parainfluenza virus 3,
parainfluenza virus 4, RSV A/B, HMPV A/B, adenovirus,
HBoV, rhinovirus/ enterovirus, Mycoplasma pneumoniae,
Legionella pneumophilia and Bordetella pertussis), was
used for PCR. The Qiastat-Dx Respiratory SARS-CoV-2
Panel cannot differentiate between rhinovirus/enterovirus.
The swab samples taken were added to the transport medi-
um (Universal Transport Medium, UTM), delivered to the
laboratory within one hour, and most of the samples were
studied within two hours. For the test, 300 pl of was taken
from the transport medium and placed in the main port of
the Qiastat-Dx Respiratory SARS-CoV-2 Panel Cartridge.
No different buffer solution was used during the transfer
of the sample to the device. The test was started by placing
the Qiastat-Dx Respiratory SARS-CoV-2 Panel Cartridge
into the QIAstat-Dx Analyzer 1.0. Extraction, amplifica-
tion and analysis of nucleic acids in the sample detection
was performed automatically by the QIAstat-Dx Analyzer
1.0.

The Qiastat-Dx Respiratory SARS-CoV-2 Panel detects
HBoV DNA and however a universal primer was used for
HBoV1-4, it was not possible to distinguish between dif-
ferent subtypes of HBoV, which is a limitation of our study.

Statistical Analysis
Comparative statistical analyzes were used in HBoV pos-
itive and negative patient groups. Categorical variables

were expressed as age and percentage of numbers, and

207




] Biotechnol and Strategic Health Res. 2023;7(3):206-212
CAYCI, ATES, VURAL, BiLGIN, BiRINCi, Human Bocavirus

continuous variables as median and range. All data ana-
lyzes were performed using SPSS+ statistics calculation

program version 21.

RESULTS
The study included 986 patients whose nasopharyngeal
swab samples were sent to the microbiology laboratory to
be studied with a respiratory panel between January 2021
and November 2022. The age distrution of the patienst was
0-87 years. Of 989 patients, 557 were male and 432 were
female (male/female 1.28). In total, 36 (3.6%) of 989 pa-
tients were found to be positive for HBoV DNA positive,
and 26 (72.2%) of them were male. The presence of com-
plaints such as cough, wheezing, dyspnea, fever, nasal con-
gestion, catarrh and their diagnosis were bronchiolitis, and
bronchopneumonia were investigatig through hospital in-
formation system. Table 1. showed details of the patients.

Considering the age groups, one-two years -olds showed

the highest prevalence.
Table 1. Characteristics of the patients
. Cate- Fre- Male/ Female/ Tc{tgl
Variable or enc Positive | Positive | ositive
0-1 year 211 121/4 90/1 5
1-2 92 52/7 40/4 11
years
23 71 40/6 31/2 8
years
34 60 35/2 25/1 3
Age years
45 54 32/2 22/0 2
years
>-18 350 204/5 146/1 6
years
>18 151 7310 78/1 1
years
Total 989 557/26 432/10 36

The median age of HBoV positive patients was 2.3 years-
old. Cough was the most common symptom and followed
by catarrh in patients who was positive for HBoV (Table
2).

Table 2. Frequency of symptoms among HBoV-positive children
Symptom Frequency

Cough 28

Catarrh 25

Dyspnea 16

Nasal congestion 15

Wheeze 15

Fever 14

Vomiting 2

In addition, according to clinical data, 11 (30.5%) of 36 pa-
tients were diagnosed with pneumonia and nine (25.0%)
were diagnosed with bronchiolitis. While only HBoV was
detected in 15 of 36 (41.7%) patients, other factors were
detected together with HBoV in 21 (58.3%) patients. The
most common co-pathogens were with rhinovirus/entero-
virus, SARS-CoV-2 and RSV (Figure 1.).

14

12

¢ A% 2 N > ¢

R & & & & $ &
S [© & o & S SN
& & S N S > &
& S & < & & A
$ & o NS
& & & S
\_\&O Q ‘b<b Q {b{b Q }‘u
Q.

Figure 1. Viruses determined with HBoV.

four SARS-CoV-2, one

parainfluenza virus 3, one parainfluenza virus 4, one in-

Five rhinovirus/enterovirus,

fluenza A were found in eight pneumonia cases in which
HBoV was detected as a co-pathogen. Three rhinovi-
rus/enterovirus and one influenza A were detected in
four bronchiolitis cases with HBoV as co-pathogen. No
co-pathogenicity of HBoV with bacteria or fungi was seen.
When the distribution of HBoV positivity was examined
by months, the highest positivity was seen in October, and

the least in May and Jun (Figure 2.).
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Figure 2. Distribution of HBoV positivity by months

DISCUSSION
HBoV, first identified in respiratory samples of Swedish
children with lower respiratory tract infections, is increas-
ingly associated with acute respiratory tract infection of
unknown etiology, especially in young children. HBoV
is detected more frequently in young children (<2 years)

compared to older children and adults.”*!

Respiratory diseases such as colds, asthma, wheezing,
bronchiolitis, pneumonia have been reported in many
studies in connection with HBoV. It is not possible to clin-
ically distinguish respiratory tract infections caused by dif-
ferent viruses or even bacteria such as rhinovirus, RSV, in-
fluenza virus and HBoV. In a recent study, respiratory tract
infection symptoms seen in HBoV positive children in
nasopharyngeal swap were most commonly cough (79%)
followed by fever (67%) runny nose (66%).11-13 In a study
by Joseph et al.'* in Nigeria, they reported that the most
common symptoms in children with HBoV were cough
(100%), catarrh (100%) and nasal congestion (59.2%). In
our study, cough (77.7%), catarrh (69.4%) and dyspnea
(44.4%) were observed most frequently. In a study by Pe-
trarca et al."’, 34 (56.6%) of 60 HBoV positive patients
had bronchiolitis and three (5%) had pneumonia; report-
ed that HBoV alone was detected in 13 (38.2%) patients
with bronchiolitis and in all patients with pneumonia. In
our study, we found that 14 of 36 HBoV positive patients
(38.8%) had pneumonia, nine (25%) had bronchiolitis,

and five of nine patients with bronchiolitis and six of 14
patients with pneumonia had HBoV as a single pathogen.
For HBoV positive patients, a more detailed anamnesis
and examination will be useful to define clinical symptoms
of HBoV and to better recognize HBoV.

In the study conducted by Ljubin-Sternak et al.16 in two
different hospitals in Croatia, 957 respiratory tract samples
taken from children aged 0-18 years who applied with the
complaint of respiratory tract infection between May 2017
and March 2021 were examined. They reported that HBoV
was detected in 73 (7.6%) of 957 children, 13 (17.8%) of
them were found to be a single pathogen, and 60 (82.2%)
were associated with one or more respiratory tract viruses.
It was also stated that the most common accompanying
virus was rhinovirus (35.8%). They also reported that the
male: female ratio of HBoV positive patients was 41:32
(1.28:1) and the median age of HBoV positive patients was
1.36. They found that the highest rate (61.6%) according to
age groups belonged to the 1-2.99 age group. In the study
conducted by Madi et al.'” in respiratory samples of 5941
patients with respiratory tract infection symptoms, HBoV
was detected in 111/5941 (1.9%) samples. They stated
that 59 (53.2%) of HBoV positive patients were male, 52
(46.8%) were female, and the median age was 1 year. While
HBoV alone was detected in 48 (43.%) of 111 HBoV pos-
itive patients, it was found together with another virus in
the remaining 63 (56.8%); reported that the most common
association was with RSV (10.8%) and rhinovirus (9.9%).
In the study conducted by Uyar et al.'® with 95 patients,
they detected HBoV in three (3.1%) people and it was re-
ported that one of these three people was a single patho-
gen. Similar to these studies, in our study, the copatogenic-
ity rate was found to be higher than the single detection
of HBoV; rhinovirus/enterovirus (57.1%) was foundto be
the most common virus accompanying HBoV. The male:
female ratio of HBoV positive patients was 2.6. Similar
to most studies, we observed more positivity in males. In
our study, the HBoV positivity rate was found 3.6% for the
whole age group and 4.17% for those under the age of*®. In
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addition, the median age ratio (2.3) was found to be higher
in our study than these studies. The differences in HBoV
positivity can be explained by the different study patterns
and the age of the study group. While these studies cov-
ered the younger age group, this study was carried out on

patients of all age groups.

Any seasonal distribution for HBoV is controversial as it
varies by geographic region. Some studies reported that
HBoV infections occurred with a high prevalence in win-
ter and spring, some studies showed a higher prevalence in
late spring and early summer, and some studies reported
that no significant seasonal activity was observed.">'** In
our study, it was seen that the distribution of HBoV inten-
sifies in autumn. The differences with the seasonal distri-
bution of HBoV are likely due to the different populations

involved in the studies and different geographic regions.

It is difficult to prove the clinical significance and patho-
genicity of HBoV due to its high co-pathogen ratio and to
say that HBoV is the primary factor in infected patients. It
can be said that HBoV is a factor that exacerbates respira-
tory diseases.®” Although many studies have confirmed
the severity of infection with HBoV positivity, some stud-
ies have not found a clear association between HBoV in-
fection and different clinical manifestations.9 However,
the frequency of HBoV detection in symptomatic patients

is higher than in healthy controls.”

Studies have shown that the presence of HBoV continues
for up to six months in nasopharyngeal samples taken
from healthy asymptomatic children.?? Therefore, newly
acquired infection is not the only cause of HBoV DNA
detection in the respiratory tract. It should also be consid-
ered that HBoV may remain latent in the respiratory tract.
A positive PCR result for HBoV should be interpreted to-

gether with clinical symptoms.*>?

The first infection of HBoV occurs very early in life, as

seen in epidemiological studies. There are few systematic

studies involving adults, but studies show a very low prev-
alence of viruses in the respiratory tract of adults by PCR.
More research is needed in adults and immunosuppressed

individuals.?*?*

Our retrospective study had some limitations; there were
no healthy controls in the study and viral load could not be
determined in the nasalopharyngeal specimens. Patients
positive for HBoV exhibited few respiratory symptoms as
a result of single or co-pathogenicity, confirming its role
in respiratory diseases. However, it is difficult to say that
HBoV is the primary responsible pathogen in respiratory
tract infections. Although there is increasing evidence for
the role of HBoV in respiratory infections, more studies
are needed to fully understand the relationship between its

pathogenicity and infection severity.
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