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Abstract : Due to lacking of previous studies in Irag, this study was conducted and aimed to detect the HBoV
DNA in children infected with flu-like iliness by real-time PCR technique. A total of 195 nasopharyngeal swabs
samples were collected from children suffering from influenza like illnesses (ILI), aged 15 years and less (one
month — 15 years), samples were collected from public hospitals at different Iragi provinces in the period from
September 2015 to May 2016. All clinical samples tested with real-time PCR technique for detection. Results
showed 48/195 (24.62%) positive case for HBoV with threshold (Ct) values ranged from 15.25 to 38.7 (32.29 £
6.5). Moreover, the high virus load was noted mainly in the absence of other testing respiratory viruses and
suggesting a causative role for HBoV. However, low virus load were more detected in virus co-infection.
Finding found that age < 2 years and high virus load variable were associated with severe LRTI, while virus co-
infection would not increase disease severity. Therefore the more severe lower respiratory tract symptom
presented in high HBoV virus load patients may solely depend on HBoV virus load. In conclusion, Human
bocavirus have been recognized and reported as the etiologic agents of respiratory tract infections
predominantly in children, the distinguishing proof of new viruses will keep on occurring as molecular
methodology tests turn out to be more contemporary. No further study was ever done to detect HBoV in Iraq, by
far, this is the first record, and the key reference for further studies over it.
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I. Introduction

Acute respiratory tract infections are responsible for considerable morbidity and mortality in humans,
and the costs attributable to acute respiratory tract illnesses (RTIs) are an important burden on national health
care budgets. Most of the viruses belonging to the families of Paramyxoviridae (human Metapneumovirus,
Human Parainfluenza Viruses, Respiratory Syncytial Virus), Orthomyxoviridae (Influenza viruses, Avian
Influenza Virus), Picornaviridae (Encephalomyocarditis Virus, Human Parechoviruses, Human Rhinoviruses A,
B, and C), Adenoviridae (Adenoviruses), Parvoviridae (Human Bocavirus) and Coronaviridae (Human
Coronaviruses) are contributed in respiratory complications [1]. When the first human bocavirus, (HBoV1) was
discovered, it was found to be related to bovine parvovirus (BPV) and minute virus of canines (MVC), the
original members of the genus Bocavirus, hence the name human bocavirus; and it shows that HBoV-1 has an
ancient zoonotic origin [2]. Soon after, three other genotypes (HBoV 2-4) were identified in this genus. While
HBoV1 was commonly associated with RTIs, HBoV2-4 was isolated from fecal samples [3-6].

Epidemiological studies conducted in different countries and various age groups have demonstrated
that the detection rate of HBoV in patients with respiratory tract infections varies between 1.5%-18.3%, and it is
detected more commonly in children less than 5 years of age. It causes respiratory tract infections leading to
hospitalization in this group [7, 8] Other respiratory tract viruses, including RSV and adenovirus, are frequently
involved in the infections caused by HBoV and may cause co-infections [9].

Due to the potential role of Respiratory viruses in the URTIs and LRTIs cases of young children and
because of the lacking of previous studies in Iraq, this study was conducted and aimed to detect the HBoV DNA
in children infected with flu-like illness by real-time PCR technique.

This technique has the ability to detect 1-1000 ng viral RNA and/or DNA, it does not depend on intact
viral particles [10, 11] and thus this assay is performed to identify the hMPVs, RSVs in previous study [12] and
HBoVs infections in children under the age of 15 years in this study.
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I1. Materials and Methods
2.1 Patients and Samples
A total of 195 nasopharyngeal swabs samples were collected from children suffering from influenza
like illnesses (IL1), aged 15 years and less (one month — 15 years), samples were collected from public hospitals
at different Iragi provinces in the period from September 2015 to May 2016. All samples transported with
VTM" Viral transport media" for survival of virus alive until its arrival to laboratory. Of these samples, 71 case
tested positivity for h(MPV and RSV in previous study of 58 and 13 cases, respectively [12].

2.2 DNA extraction

Same samples were selected for DNA extraction to detect HBoV, using three types of kits: Geneius Micro
gDNA Extraction kit Geneaid Biotech/ (USA), procedures were followed as described by the manufacturer's
instructions.

2.3 Amplification by RT-PCR

All clinical samples tested with real-time PCR technique for detection of the designated viruses as a
separated test of each, with specific primers and probes. One pair of specific primers are tested to reverse
transcribe and amplify the human bocavirus (HBoV) highly conserved VP1/2 genes. Primers were highly
specific for the VP1/2 capsid genes of the HBoV, the forward sequence primer was (5'-GCA CTT CTG TAT
CAG ATG CCT T-"3), reverse primer (5- CGT GGT ATG TAG GCG TGT AG-'3) and A DNA probe
conjugated with 5> FAM fluorophore and 3’ black hole quencher 1 (BHQI) targeted this region
(CCAGAGATGTTCACTCGCCG-MGB -'3) [13].

The master mix in use for the one step RT-PCR was the (QIAGEN) mix reagents. It was added to 3 pl
DNA templates, 0.5 pmol conc. of each primer and 0.3 pmol conc. of the probe in 25 ul reaction mixture. The
master mix reagents prepared according to the instruction kit. Amplification and detection were done with an
Applied
Biosystem7500. Briefly, one cycle for 15 min at 94C°, followed by 45 cycles for 10 s at 95C° and 1 min at
60C°.

2.4 Statistical analysis

The Statistical Analysis System-SAS (2012) program was used to effect of difference factors in study
parameters. All values were calculated according to the positive results as percentages (%). Differences between
study groups and assays were analyzed by cross-tab and Pearson chi-square (X2) test. A value of P<0.05 was
considered statistically significant.

I11. Results and Discussion
Results showed 48/195 (24.62%) positive case for HBoV with threshold (Ct) values ranged from 15.25
to 38.7 (32.29 + 6.5) (Fig.1). Furthermore, there is no statistical significant for viral present among suspected
cases (X?=0.621, P>0.05). No previous local study was performed to detect HBoV in Irag, thus this value
represent the first observation for further studies over it.
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Figure 1:Real-Time PCR amplification plot of a positive Human Bocavirus sample, based on nucleoprotein
gene primers and probe (ROX) dye of nasopharyngeal swabs for a patient with ILI symptom, this positive
sample showed an amplification of 24.96 threshold cycle (Ct), all HBoV positive samples showed Ct
amplification range of 15.25-38.7.
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Generally HBoV1 DNA prevalence in young children with RTIs is about 10% but in some studies
reported up to 33% [14]. The diversity of reported values may vary because of sampling techniques, study
populations and the sensitivity of the detection assays [15]. In comparison of our results to other studies
internationally and in the surrounding region, a clear and notable variation between viral infection cases among
children suffering from ILI was observed. A RT-PCR-based study was conducted in Iran in 2013 to detect the
prevalence of HBoV, showing 16/200 (8%) positive samples [16]. Another Iranian study conducted between
2012 and 2013 by using conventional PCR technique, showing 15 /140 (10.7 %) HBoV positive samples, these
positive samples were negative for influenza A and B viruses [17]. In Kuwait, a study was conducted in 2014 by
using RT-PCR technique, showed 14/285 (4.9 %) HBoV positive samples and 15/285 (5.3%) hMPV positives,
while RSV showed 42/285 (14.7%) positives [18]. On the other hand, a study was conducted in Istanbul/
Turkey, between December 2013 and July 2014, a total of 1143 swabs from children with ILI were collected,
showing 23(2%) HBoV positive, 36 (3.1 %) hMPV positive and 100 (8.7%) RSV positive samples. In a total
overview on the whole viruses subjected under this study, we noticed a variation of single and mixed infections
[19].

In current study, the mixed infections were recorded for HBoV with both viruses of the
Paramyxoviridae family; positive mixed infection for HBoV with RSV showed 9 (4.62%) of all the positives;
whereas 7(3.59%) positive samples were recorded for HBoV with hMPV, the remaining 32 (16.41%) of HBoV
single infection and 147 (75.38%) samples showed negative results for all the mentioned above viruses (Fig.2).
The statistical analysis for mixed infections of HBoVs with the two other viruses during this study has showed
no significance with hMPV (x* = 1.3, P>0.05) and highly significance for HBoV with RSV(x* = 23.81, P >
0.001).
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Figure 2: Molecular findings ratios for single and mixed infections.

The seasonal distributions of hMPV, RSV and HBoV have been shown to overlap; therefore potential
for dual infection exists, There is however an increase in cases of HBoV co-infection with other respiratory tract
viruses. This might be due to increased use of molecular techniques for diagnosis e.g. real time PCR. According
to previously published researches, and the current study, HBoV showed its prevalence of co-infection with
RSV circulation among lIraqgi children with ILI, the prevalence rate obtained in our research was higher than
previous studies, 9/195 (4.62%) versus 2/140 (1.4%) positives [17], the slight statistical increase in co-
infections might be related to the increase in the number of collected samples in addition to technical related
issues during the viral detection. In another regional study in turkey 2015 [19], HBoV was shown in 23/1143
samples, only 4/23 were positive for coinfection with RSV, another supportive indication for similar frequency
of the HBoV-RSV infection rate. Reasons for that might be related to the synchronization in samples collection
date in our studies and other studies in the region surrounding Iraqg.

All the previously mentioned studies provided quite evidences that HBoV can be detected from
nasopharyngeal samples of children affected by acute respiratory tract infection, with no differences between
children HBoV alone or in co-infection state, and most importantly, this is study is documented as the first
record for HBoV appearance in the local Iragi community among children, in both mixed and single infections.
Although very often HBoV1 infection is accompanied by co-infections with other respiratory viruses, however
there are LRTI cases when HBoV1 is the only pathogen detected, indicating its possible role in etiology of the
disease.

Although HBoV has been regarded as an infectious agent present, its pathogenic role in respiratory
disease is still debatable. This virus is frequently detected in co-infection with other respiratory viruses of well-
established pathogenic role [20, 21]. In this current study, high virus load were noted mainly in the absence of
other testing respiratory viruses and suggesting a causative role for HBoV. However, low virus load were more
detected in virus co-infection, and co-infection with RSV was more strongly affiliated with the patients with low
virus load, suggesting that a low virus load in the nasopharynx seemed to be associated with long term shedding
of HBoV DNA, unrelated to current illness. Actually, a recent study has suggested that asymptomatic viral
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infection in infants is associated with low viral load [22], and that was supported by previous studies that
showed that the high HBoV virus load played an important role in the severity of LRTI [23, 24]. Other
investigators also found that high HBoV virus load led to more severe lower respiratory tract symptoms and
longerhospitalization [25].

In our study, we found that age < 2 years and high virus load variable were associated with severe
LRT]I, while virus co-infection would not increase disease severity. Therefore the more severe lower respiratory
tract symptom presented in high HBoV virus load patients may solely depend on HBoV virus load. Higher
hMPV viral loads were significantly correlated with the course of illness and disease severity, irrespective of
genotype [26].High levels of hMPV viral shedding lasts from 1 to 2 weeks after acute illness [27]. Despite the
large number of mixed HBoV infections, our findings are still consistent with a potential etiologic role for
HBoV in respiratory tract disease in young children.

According to the age of infected children, the cases were categorized into three groups, as show in the
table 1 below, HBoV showed highly significant values (P<0.01) at 2 years and below age range, recording
68.75%. Positive cases for HBoV decreased dramatically with age increase (50- 180) months.

Table 1: Distribution of infection cases with HBoVs among different age groups/months

Virus Age groups Total Positive Negative (- | Percentage of | Chi- P-
(month) No. (+ve) ve) +ve in cases square value
1-24 129 33 96 68.75

HBoV 25-60 48 14 34 29.17
61-180 18 1 17 2.08 32315 0.001

Total No. 195 48 147 24.62

The discovery of HBoV1 in children with respiratory disease rapidly prompted a large number of
confirmatory studies assessing the presence of the virus in respiratory specimens. Since these are routinely taken
from symptomatic individuals but only rarely from asymptomatic individuals, most studies have focused on
HBoV1 prevalence among the former. A study conductedin 2011 in Brazil showed that 60 (13.2%) of 200
samples were HBoV-positive children, and the average age for that was 7.5 months, in a similar fashion to
support our current study results [28].

According to the literature, the prevalence of HBoV infection among hospitalized children with
respiratory tract infection ranges between 1.5-18.3% [29-31]. In our study, we found a prevalence of 24.61%,
which is one of the highest, reported values so far. This result may be explained by the pre-selection of children
with severe clinical manifestations. Rather than geographic differences in HBoV circulation, this discrepancy
may be explained by differences observed in the cohort studied so far. Several reports included exclusively
hospitalized children while others enrolled either hospitalized or outpatient children [32].

Other studies showed that HBoV has been detected in 0.6-4.3% of respiratory samples of children with
RTI, usually together with other viruses [33, 34]. In contrast, a study conducted in Egypt showed different
ratios of HBoV positive samples 2% (2/100 samples) at age groups 7-18 months [35]. This might be related to
variations in molecular handling techniques, or the viral load was quite low to be detected by RT- PCR, or the
sample collection was off-season.

As all of the respiratory viral agents were not ruled out in our hMPV RSV and HBoV positive children,
we cannot conclude that these three viruses were the sole causative agents of all ARTI and LRTI in this study.
Large prospective studies over longer periods of time can help to fully understand and to appreciate the clinical
significance associated with this issue.

Meanwhile, the negative cases of suspected respiratory tract infection for subfamily Pneumovirinae
(hMPV and RSV) and Parvovirinae (HBoV) may explain other causes of RTI that may be due to other viral
infections. These could be several viruses are known to cause respiratory infections in humans [36]. Major
pathogens that induce URIs are human rhinoviruses (HRVS), belongs to Picornaviridae [37]. Other common
causative agents are adenovirus, parainfluenza virus, enterovirus (EV) from the family Picornaviridae and genus
Paraechovirus and coronavirus [38, 39].

Moreover, HBoVs cases showed high significance among early winter beginnings (October-2015) with
6 (26.09%) positive samples, through mid-winter, while the highest number of positive cases were recorded on
(February-2016) with a total of 18 (58.06%) positive HBoVs, and that was the peak of the recorded viral
infections in this study (Table 2).

The activity of HBoV has been shown to be greatest in winter; the high prevalence of the virus during
mid-winter (Feb-2016) makes a logical sense, in fluctuation with the rainy season, that leads to the drop- off in
the Immune system status among children due to cold weather and in synchronization with the epidemic flu
season and the high activity of other respiratory viruses. Infections with respiratory viruses exhibit distinct
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seasonal patterns in most temperate regions. Most of these studies on these viruses have been conducted in the
temperate regions; this is largely due to the availability of sensitive equipment such as real time PCR.

Table 2: Distribution of infection cases with HBoVs according to months of year during period study
(2015-2016)

Month Total No. HBoV Positive
(Percentage of +ve)

October 23 6(26.09)

November 21 1(4.76)

December 30 4 (13.33)

January 31 7 (22.58)

February 31 18 (58.06)

March 28 6(21.43)

April 26 2 (7.69)

May 5 4 (80)

Total No. 195 48

Chi-square 32.333 **

P-value 0.001

Out of 195 collected NPS, 119 cases were collected from Baghdad governorate, followed by Wasit (23),
Babil(22), Karbalaa(10), Dhi Qar(8), Erbil(5), Al Najjaf(5), Diwanya(2) and Al-Muthana(1) governorate, all
viruses showed significant values. Baghdad governorate showed with highest positive values for HBoV of 30
case, a highly significant value when compared to other governorates, the values were in accordance HBoV (X?
94.042, P0.001) (Table 3).

Table 3: Distribution of infection cases with HBoVs among different Iragi provinces

Governorates Total No. HBoV Positive (Percentage of +ve)
Baghdad 119 30 (25.21)
Babel 22 4(18.18)
Karbala 10 4 (40)
Wasit 23 6 (26.09)
Diwaniah 2 1 (50)
Najaf 5 2 (40)
Muthanna 1 1 (100)
Arbil 5
Dhi-Qar 8

Total No. 195 48
Chi-square 94.042 **
P-value 0.001

It is difficult to determine the overall burden of disease caused by HBoV, hMPV and RSV due to
seasonality and geographical variation. The highest prevalence for all the viruses in Baghdad is directly related
to the age of the pediatric patients (mostly 4 years and below), these age ranges are considered to be more
susceptible to viral infections (low immune system).

V. Conclusion
In conclusion, Human bocavirus have been recognized and reported as the etiologic agents of
respiratory tract infections predominantly in children with ILI, the distinguishing proof of new viruses will keep
on occurring as molecular methodology tests turn out to be more contemporary. The prevalence rate for the
HBoV single infection showed the viral load is higher than positive cases with hMPV and RSV as co-infection.
No further study was ever done to detect HBoV in Iraq, by far, this is the first record, and the key reference for
further studies over it.

References

[1].  J.S. Bertino. Cost burden of viral respiratory infections: issues for formulary decision makers. Am J Med., 112, 2002, 42S-49S.

[2]. O. Schildgen, Qiu, J. and Soderlund-Venermo ,M. Genomic features of the human bocaviruses. Future Virol., 7, 2012, 31-39.

[3]. A. Kapoor, Slikas, E., Simmonds, P., Chieochansin, T., Naeem, A., Shaukat S, et al. A newly identified bocavirus species in human
stool. J Infect Dis, 199, 2009,196-200.

[4]. A. Kapoor, Simmonds, P., Slikas, E., Li, L., Bodhidatta, L., Sethabutr, O., et al. Human bocaviruses are highly diverse, dispersed,
recombination prone, and prevalent in enteric infections. J Infect Dis, 201, 2010, 1633-1643.

[5]. J.L. Arthur, Higgins, G.D., Davidson, G.P., Givney, R.C. and Ratcliff, R.M. A novel bocavirus associated with acute gastroenteritis
in Australian children. PLoS Pathog, 5, 2009, €1000391.

DOI: 10.9790/3008-1206041520 www.iosrjournals.org 19 | Page



First identification of Human Bocavirus (HBoV) in Iraqgi children with respiratory complications

[6].
[71.

8.
[a].

[10].
[11].
[12].
[13].
[14].
[15].
[16].

[17).

[18].

[19].
[20].
[21].
[22].
[23].
[24].
[25].
[26].
[27].
[28].
[29].
[30].
[31].
[32].
[33].

[34].

T. Allander. Human bocavirus. J Clin Virol, 41, 2008, 29-33.

F. Maggi, Andreoli E, Pifferi M, Meschi S, Rocchi J, Bendinelli M, et al: Human Bocavirus in italian patients with respiratory
diseases. J Clin Virol,38, 2007, 321-5.

N. Bastien, Brandt K, Dust K, Ward D. and Li Y. Human Bocavirus infection, Canada. Emerg Infect Dis, 12, 2006, 848-50.

T. Allander, Tammi, M.T., Eriksson, M., Bjerkner A, Tiveljung-Lindell A, et al: Cloning of a human parvovirus by molecular
screening of respiratory tract samples. Proc Natl Acad Sci USA, 102, 2005, 12891-6.

H.Y. Fadhil. Detection for respiratory syncytial virus RNA among children with flu-like illness using molecular assay. International
Journal of Current Research, 6(11), 2014, 9455-9459.

D.S. Saleh, Fadhil H.Y. and Al-Hamdani F.G. Screening for High-Risk Human Papillomavirus by Real-Time PCR and Its As-
sociation with Cytological Abnormalities of Pap Smears in Baghdad. International Journal of Microbiology Research, 4(9), 2012,
332-335.

N.S. Atyah, Fadhil, H.Y., Al-Hamadani, F.G., Auffi, .M. and Al-azzawi, M.A. Molecular detection of Subfamily Pneumovirinae
among Children with Flu-like illness by using RT-PCR. Current Research in Microbiology and Biotechnology, 5 (5), 2017, 1239-
1244,

H.Smuts and Hardie, D. Human bocavirus in hospitalized children, South Africa. Emerg Infect Dis, 12, 2006, 1457-1458.

T. Jartti, Hedman, K., Jartti, L., Ruuskanen, O., Allander, T. and Sdderlund-Venermo, M. Human bocavirus-the first 5 years. Rev
Med Virol., 22, 2012, 46-64.

S.K. Lau, Yip C.C, Que T.L, Lee R.A, Au-Yeung R.K, Zhou B, et al. Clinical and molecular epidemiology of human bocavirus in
respiratory and fecal samples from children in Hong Kong. J Infect Dis; 196, 2007, 986-993.

S.H. Monavari, Noorbakhsh.S, Mollaie.H, Fazlalipour.M. and Kiasari.B.A. Human Bocavirus in lIranian children with acute
gastroenteritis. MJIRI, 27(3), 2013, 129-131.

M. Tabasi, Mokhtari-Azad.T, Eshraghian.M.R, Shadab.A, Shatizadeh.S,Shafiei-Jandaghi.N.Z and Yavarian.J. Human bocavirus
infections among children less than two years old in Iran during fall and winter 2012-2013IRAN. J. MICROBIOL., 8(1), 2016, 80-
84.

S. Essa, Owayed.A, Altawalah.A, Khadadah. M, Behbehani.N and Al-Nakib.W. The Prevalence of Human Bocavirus, Human
Coronavirus-NL63, Human Metapneumovirus, Human Polyomavirus KI and WU in Respiratory Tract Infections in Kuwait. Med
Princ Pract; 24, 2015, 382387

H. Akturk, Sik.G, Salman.N, Sutcu.M, Tatli.B , Ciblak.M.A, Erol.0.B, Torun.S.H, Citak.A and Somer.A. Atypical Presentation of
Human Bocavirus: Severe Respiratory Tract Infection Complicated With Encephalopathy. J. Med. Virol., 87, 2015,1831-1838

O. Schildgen, Miller, A., Allander, T., Mackay, .M., V6lz, S., Kupfer, B. and Simon, A. Human bocavirus: passenger or pathogen
in acute respiratory tract infections?. Clin Microbiol Rev., 21(2), 2008, 291-304.

B.D. Chow and Esper, F. P. The human bocaviruses: a review and discussion of their role in infection. Clin Lab Med, 29, 2009,
695-713

T. Chonmaitree, et al.Symptomatic and asymptomatic respiratory viral infections in the first year of life: association with acute
otitis media development. Clin Infect Dis, 60, 2015, 1-9

X. Ma, et al. Detection of human bocavirus in Japanese children with lower respiratory tract infections. J Clin Microbiol, 44, 2006,
1132-1134.

T. Jartti, Soderlund-Venermo, M., Hedman, K., Ruuskanen, O. and Makela, M. J. New molecular virus detection methods and their
clinical value in lower respiratory tract infections in children. Paediatr Respir Rev, 14, 2013, 38-45

Y. Deng et al. High viral load of human bocavirus correlates with duration of wheezing in children with severe lower respiratory
tract infection. PLoS One, 7, 2012, e34353.

D. Peng, Zhao, X., Liu, E., Huang, Y., Yang, X., Zhao, Y. et al. Analysis of viral load in children infected with human
metapneumovirus. Iran J Pediatr; 20, 2010, 393- 400.

S. Panda, Mohakud, N. K., Pena, L. and Kumar, S. Human metapneumovirus: review of an important respiratory pathogen. Int J
Inf Dis., 25, 2014, 45-52.

D.A. Pilger, Cantarelli, V.V., Amantea, S.L. and Leistner-Segal, S. Detection of human bocavirus and human metapneumovirus by
real-time PCR from patients with respiratory symptoms in Southern Brazil. Mem Inst Oswaldo Cruz, Rio de Janeiro, 106(1), 2011,
56-60.

N. Bastien, Brandt, K., Dust, K, Ward, D. and Li Y. Human Bocavirus infection,Canada. Emerg Infect Dis., 12, 2006, 848-50.
N.M. Kaplan, Dove, W., Abu-Zeid, A.F., Shamoon, H.E., Abd-Eldayem, S.A. and Hart, C.A. Human bocavirus infection among
children, Jordan. Emerg Infect Dis, 12, 2006, 1418-1420.

T. Allander, Jartti, T., Gupta, S., Niesters, H.G., Lehtinen, P., lsterback, R., Vuorinen, T., Waris, M., Bjerkner, A., Tiveljung-
Lindell, A. and van den Hoogen, B.G. Human bocavirus and acute wheezing in children. Clin Infect Dis., 1(44), 2007, 904-10.

F. Pozo, Garcia-Garcia, M.L.m Calvo, C., Cuesta, I., Pérez-Brefia, P. and Casas, |. High incidence of human bocavirus infection in
children in Spain. J Clin Virol., 40, 2007, 224-8.

J.R. Song, Jin, Y., Xie, Z.P., Gao, H.C., Xiao, N.G., Chen, W.X., Xu, Z.Q., Yan, K.L, Zhao, Y., Hou, Y.D. and Duan, Z.J. Novel
human bocavirus in children with acute respiratory tract infection. Emerg Infect Dis., 16(2), 2010, 324-327

N. Koseki, Teramoto, S., Kaiho, M., Gomi-Endo, R., Yoshioka, M., Takahashi, Y., Nakayama, T., Sawada, H., Konno, M.,
Ushijima, H. and Kikuta, H. Detection of human bocaviruses 1 to 4 from nasopharyngeal swab samples collected from patients with
respiratory tract infections. J Clin Microbiol., 50(6), 2012, 2118-2121.

W.A. EL-Mosallamy, Awadallah M.G., Abd EL-Fattah M.D., Aboelazm A.A and EL-Melouk M.S. Human Bocavirus among Viral
Causes of Infantile Gastroenteritis. E.J.M, 24(3), 2015, 53-59.

R. Eccles. Understanding the symptoms of the common cold and influenza. Lancet Infect Dis., 5, 2005, 718-725.

A.M. Fendrick. Viral Respiratory Infections Due to Rhinoviruses: Current Knowledge, New Developments. Am J Ther., 10, 2003,
193-202.

M. Passioti, Maggina, P., Megremis, S. and Papadopoulos, N.G. The common cold: potential for future prevention or cure. Curr
Allergy Asthma Rep. 14, 2014, 413.

R. J. Khalaf, Fadhil, H.Y., Aufi, .M. and Namdar, S.A. Molecular diagnosis of Human Adenovirus in children with upper
respiratory tract infections. J Pharm and Biolo Sciences,12(3), 2017, 09-13.

Noor S. Atyah" First identification of Human Bocavirus (HBoV) in lragi children with respiratory
complications.” IOSR Journal of Pharmacy and Biological Sciences (IOSR-JPBS) , vol. 12, no. 6, 2017,

DOI: 10.9790/3008-1206041520 www.iosrjournals.org 20 | Page


https://www.ncbi.nlm.nih.gov/pubmed/?term=Pilger%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=21340356
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cantarelli%20VV%5BAuthor%5D&cauthor=true&cauthor_uid=21340356
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amantea%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=21340356
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leistner-Segal%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21340356

