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INTRODUCTION 

Human metapneumovirus (HMPV), was first discovered 

in the Netherlands by Den Hoogen and colleagues in 

2001, and isolated from a pediatric patient having 

symptoms similar to those of HRSV infection. These 

viruses were classified in the metapneumovirus genus of 

the sub-family pneumovirinae, family paramyxoviridae 

of the order mononegavirales and given the provisional 

name of Human metapneumovirus (HMPV).
1,2

  

Nowadays, two genotypes of HMPV have been detected 

based on genetic analysis of all genes of HMPV, These 

are A and B genotypes which are divided into sub-

genotypes A1, A2, and B1, and B2, respectively The sub-

genotype A2 is divided further into sub-genotypes A2a 

and A2b.
3-5

 The clinical manifestations of HMPV 

infection are indistinguishable from those of Human 

respiratory syncytial virus (HRSV) infection, especially 

in young children. HMPV patients are generally 

diagnosed with bronchiolitis, bronchitis, and pneumonia.  

They show common symptoms like fever, cough, 

hypoxia, upper respiratory tract infection, lower 

respiratory tract infection, and wheezing, however, the 

most common causes of hospitalization are bronchiolitis 

and pneumonia.
6,7 

Since 2001, HMPV has been detected in 4–16% of 

patients with ARTIs. The annual incidence of HMPV 

may vary in the same area
2
. Outbreaks occur often in the 

spring and winter months, mostly January to March in the 

northern hemisphere and June to July in the southern 

hemisphere.
8,9

  

ABSTRACT 

 

Background: Human metapneumovirus (HMPV) is a newly discovered viral agent of respiratory infections. In 

present study we determined prevalence of HMPV in children less than10 years with acute respiratory infections 

(ARTI) that referred to the health centers of Shiraz University of Medical Sciences, Iran.  

Methods: Nasal swabs were obtained from 180 children less than 10 years old with respiratory tract symptoms during 

fall, winter and spring seasons of 2014 and 2015. The specimens were tested for HMPV F gene using one step RT-

PCR. 

Results: HMPV was detected in 30 (16.66%) of 180 children with (ARTI) less than 10 years old. Approximately 

63.33% of HMPV positive patients aged less than 3 years and 86.33% were younger than 5 years old. The clinical 

symptoms were bronchiolitis, wheezing and cough. 

Conclusions: The frequency distribution of HMPV revealed that most patients aged between 1 to 5 years and this 

virus is one of the respiratory viral agents to causes ATRI, especially children less than 5 years old. 
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Objective 

The goal of this study was to determine the prevalence, 

Age distribution and clinical characteristics of HMPV 

infection and its potential role as causative agent of ARTI 

in Shiraz children.  

METHODS 

Throat swabs were collected from 180 children less than 

10 years of age with ARTI referred to the health centers 

of Shiraz University of Medical Sciences in the 

fall/winter and spring seasons from 2014 to 2015. 

RNA extraction 

Each swab was expressed in a micro tube containing 

200μL phosphate buffer saline (PBS). Samples were 

finally stored at -70°C until used. Viral RNA was then 

extracted using Roche extract viral nucleic acid kit, 

Germany. 

Pathogen screening 

HMPV detected by One Step PCR (TUF) reaction with 

specific primers targeting regions of F genes including 

HMPV- FF- 347 

(GAGCAAATTGAAAATCCCAGACA) and HMPV-

FR-347 (QGAAAACTGCCGCACAACATTTAG), the 

regions conserved among Dutch, Australian, and 

Connecticut strains. The 50 μl of PCR mix comprised 

RT-PCR Master mix (2X) 25 μl, forward primer1μl 

(10μM), reverse primer1μl (10μM), template RNA 1 μl, 

add D.W up to 50 μl. The cycling conditions in 

eppendorfs mastercycler were as follows: 50°C for 30min 

cDNA synthesis ,the PCR protocol was 95°C for 15 min 

one cycle; followed 35 cycles at 95°C for 45sec ,55°C for 

30 sec , 72°C for 90 sec; and finally 72°C for 5 min. 

Statistical analysis 

Statistical analysis of the results was performed using 

SPSS (Statistical Package for Social Sciences) program 

version 18. Mean, standard deviation, and percentage 

were used as descriptive statistics. Categorical variables 

were analyzed by chi-square test, and P values≤0.05 was 

considered significant.  

RESULTS 

Demographic characteristics 

A total of 180 nasopharyngeal swabs were collected from 

inpatients and outpatients with ARTI and less than 10 

years-old between January 2014 to February 2015. The 

patients were divided into 3 groups according to the age 

84 (47%) were less than3 years old, 3 to 5were 51 (28%) 

and 8 to10 were 45 (25%). Of these, 104 (57.8%) were 

males with median age of 2.3±1years and 76 (42.2%) 

females with median age of 4±1 years. 

 

Table 1: Frequency of clinical manifestations in HMPV positive patients. 

Clinical manifestation Gender Number Percent Total 

Number Percent 

Bronchiolitis Female 5 55.55% 9 30% 

Male 4 44.44% 

Fever Female 16 53.33% 30 100% 

Male 14 46.66% 

Cough Female 8 66.66% 12 40% 

Male 4 33.33% 

Myalgia Female 9 60% 15 50% 

Male 6 40% 

Wheezing Female 16 53.33% 30 100% 

Male 14 46.66% 

 

Viral prevalence 

The HMPV was detected in 30 (16.66%) of 180 samples. 

These specimens were acquired from 30 patients of 

whom 16 (53.33%) were males and 14 (46.66%) females. 

A further statistical analysis revealed that there was no 

correlation between gender and HMPV rate infection (P-

value=0.077). PCR results for some samples are shown in 

(Figure 1). 

Age distribution and HMPV infection 

To precisely analyze the age distribution of HMPV-

positive patients were grouped by age in years as follows: 

<3, 3-5, 5-10 years .Approximately 19 (63.33%) of 

HMPV positive patients aged less than 3 years and 26 

(86.33%) were younger than 5 years-old and 4 (13.33%) 

were 5 to 10 years of age. The frequency distribution of 

HMPV infection revealed that most patients aged; 
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between 1 to 5 years. Statistical analysis about correlation 

between an increase in age and HMPV infection rate 

demonstrated that there was no significant linear 

correlation (Pearson Correlation test P -value=0. 195). 

Seasonal distribution 

About seasonal distribution present study showed that 

prevalence of HMPV infection in winter was higher than 

other seasons {22 (73.33%) and 8 (26.66%) of positive 

samples were belonged to winter and fall, respectively}. 

Statistical analysis about difference between fall and 

winter in HMPV prevalence demonstrated there was 

significant correlation between season and HMPV rate 

infection (p< 0.05).  

M: Ladder (100bp); 1: negative control; 2: positive control; 3: 

number 23; 4: number 54; 5: number 78; 6: negative sample. 

Figure 1: PCR result obtained from some positive and 

negative samples. 

Clinical characteristics of HMPV infection 

The information on the clinical characteristics of HMPV 

infection was collected by trained attending physicians, 

using questionnaires filled in by the patients referred to 

Health centers of Shiraz University of Medical Sciences. 

Accordingly, all HMPV positive patients had fever and 

wheezing, 12 (40%) had cough, 9 (30%) had bronchiolitis 

and 15 (50%) exhibited Myalgia (Table 1). 

DISCUSSION 

Present study found that frequency of HMPV was 

16.66% in children with ARTI in Shiraz. Our findings 

demonstrated HMPV is an important viral causative 

agent of ARTI in Shiraz children. Limited studies 

conducted in Iran up to now reported the prevalence rate 

of HMPV infection to be about 1-17% in Shiraz and 

Tehran.  

The results of this study were consistent with 16.6% 

prevalence rate of HMPV reported previously by studies 

in Shiraz, Iran, whereas results of one study in Ahwaz 

during 2005 were unexpected they showed 54.4% of 

samples were positive for HMPV that is not consistent 

with Tehran and other studies in the different part of 

world and even with results of the this study.
10-12

 

Several studies reported different frequencies of HMPV 

in hospitalized children in various parts of the world over 

the 5 last years. The prevalence of HMPV have been 

reported from Brazil 2014 (8.3%), China 2013 (2.24%), 

Taiwan during 2013-2014 (32.7%), Kuwait 2010-2013 

(5.3%), Mexico 2012-2013 (22%) and Malaysia 2010-

2012 (1.1%).
8,11,13-18 

As mentioned before, prevalence of HMPV in our study 

was 16.66%, but annually studies in this area about 

HMPV infection rate may report different rates because 

the annual incidence of HMPV may vary in a given 

location.
2  

Present study showed that in regard to the age about 

86.66% of patients aged less than 5 years, a finding 

consistent with the results of other studies performed in 

different parts of the world since 2001, which highlights 

the importance of HMPV infection in this age 

group.
11,15,19-21

  

Globally a vast majority of respiratory tract infections 

(RTIs) are caused by respiratory viruses including 

HMPV, which affect all age groups particularly young 

children aged less than 3 years, elderly, immuno-

compromised and hospitalized patients.
10,11 

According to other studies, present findings confirmed 

that wheezing, cough and fever were the most prevalent 

sign and clinical manifestation in HMPV positive patients 

(Table 1).
12,22,23

 HMPV infections seem to have similar 

clinical symptoms as those of RSV infections and 

molecular methods are commonly used to differentiate 

between  these viral infections.
21 

As for seasonal 

distribution, the higher HMPV prevalence is found in 

cold seasons especially winter.
11,24,25 

CONCLUSION   

In conclusion, this study showed 16.66% of samples were 

positive for HMPV infection that our findings emphasis 

on HMPV rules as causative agent of ARTI in Shiraz 

children, especially children less than 5 years old. Further 

studies are needed to exactly determine the frequency, 

peak of HMPV season in this region and HMPV 

pathogenesis in order to develop an effective vaccine. 

Funding: Shiraz University of medical sciences (the 

project No. 93-7453. 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee (IR.sums.rec.1394.s18). 

REFERENCES 

1. van den Hoogen BG, Bestebroer TM, Osterhaus 

AD, Fouchier RA. Analysis of the genomic 



Babaei A et al. Int J Res Med Sci. 2016 Sep;4(9):3912-3916 

                                                   International Journal of Research in Medical Sciences | September 2016 | Vol 4 | Issue 9    Page 3915 

sequence of a human metapneumovirus. Virology. 

2002;295(1):119-32. 

2. Maggi F, Pifferi M, Vatteroni M, Fornai C, 

Tempestini E, Anzilotti S, et al. Human 

metapneumovirus associated with respiratory tract 

infections in a 3-year study of nasal swabs from 

infants in Italy. Journal of clinical microbiology. 

2003;41(7):2987-91. 

3. Lopez-Huertas MR, Casas I, Acosta-Herrera B, 

Garcia ML, Coiras MT, Perez-Brena P. Two RT-

PCR based assays to detect human 

metapneumovirus in nasopharyngeal aspirates. 

Journal of virological methods. 2005;129(1):1-7. 

4. Bastien N, Normand S, Taylor T, Ward D, Peret TC, 

Boivin G, et al. Sequence analysis of the N, P, M 

and F genes of Canadian human metapneumovirus 

strains. Virus research. 2003;93(1):51-62. 

5. Huck B, Scharf G, Neumann-Haefelin D, Puppe W, 

Weigl J, Falcone V. Published Date. Emerg Infect 

Dis. 2006;12(1):147-50. 

6. Boivin G, De Serres G, Côté S, Gilca R, Abed Y, 

Rochette L, et al. Human metapneumovirus 

infections in hospitalized children (1). (Research). 

Emerging infectious diseases. 2003;9(6):634-41. 

7. Matsuda S, Nakamura M, Hirano E, Kiyota N, 

Omura T, Suzuki Y, et al. Characteristics of human 

metapneumovirus infection prevailing in hospital 

wards housing patients with severe disabilities. 

Japanese journal of infectious diseases. 

2013;66(3):195-200. 

8. Pilger DA, Cantarelli VV, Amantea SL, Leistner-

Segal S. Detection of human bocavirus and human 

metapneumovirus by real-time PCR from patients 

with respiratory symptoms in Southern Brazil. 

Memorias do Instituto Oswaldo Cruz. 

2011;106(1):56-60. 

9. Choi EH, Lee HJ, Kim SJ, Eun BW, Kim NH, Lee 

JA, et al. The association of newly identified 

respiratory viruses with lower respiratory tract 

infections in Korean children, 2000-2005. Clinical 

infectious diseases. 2006;43(5):585-92. 

10. Malekshahi SS, Azad TM, Yavarian J, 

Shahmahmoodi S, Naseri M, Rezaei F. Molecular 

detection of respiratory viruses in clinical specimens 

from children with acute respiratory disease in Iran. 

The Pediatric infectious disease journal. 

2010;29(10):931-3. 

11. Williams JV, Crowe JE, Enriquez R, Minton P, 

Peebles RS, Hamilton RG, et al. Human 

metapneumovirus infection plays an etiologic role in 

acute asthma exacerbations requiring hospitalization 

in adults. Journal of Infectious Diseases. 

2005;192(7):1149-53. 

12. Arabpour M, Samarbafzadeh A, Makvandi M, 

Shamsizadeh A, Percivalle E, Englud J, et al. The 

highest prevalence of human metapneumovirus in 

Ahwaz children accompanied by acute respiratory 

infections. Indian journal of medical microbiology. 

2008;26(2):123. 

13. Zhou Z, Gilca R, Deceuninck G, Boucher F, Charest 

H, DE WALS P. Predictors of hospitalization for 

lower respiratory tract infection in children aged< 2 

years in the province of Quebec, Canada. 

Epidemiology and infection. 2015:1-10. 

14. Annan A, Ebach F, Corman VM, Krumkamp R, 

Adu-Sarkodie Y, Eis-Hübinger AM, et al. Similar 

Virus Spectra and Seasonality in Paediatric Patients 

with Acute Respiratory Disease, Ghana and 

Germany. Clin Microbiol Infect. 2016;22(4):340-6. 

15. Zhang D, He Z, Xu L, Zhu X, Wu J, Wen W, et al. 

Epidemiology characteristics of respiratory viruses 

found in children and adults with respiratory tract 

infections in southern China. International Journal 

of Infectious Diseases. 2014;25:159-64. 

16. Pancham K, Sami I, Perez GF, Huseni S, Kurdi B, 

Rose MC, et al. Human Metapneumovirus Infection 

is Associated with Severe Respiratory Disease in 

Preschool Children with History of Prematurity. 

Pediatrics & Neonatology. 2016;57(1):27-34. 

17. Essa S, Owayed A, Altawalah H, Khadadah M, 

Behbehani N, Al-Nakib W. The Prevalence of 

Human Bocavirus, Human Coronavirus-NL63, 

Human Metapneumovirus, Human Polyomavirus KI 

and WU in Respiratory Tract Infections in Kuwait. 

Medical Principles and Practice. 2015;24(4):382-7. 

18. Diaz J, Morales-Romero J, Pérez-Gil G, Bedolla-

Barajas M, Delgado-Figueroa N, García-Román R, 

et al. Viral coinfection in acute respiratory infection 

in Mexican children treated by the emergency 

service: A cross-sectional study. World Health. 

2015;1:6. 

19. Nor’e S, Sam I, Mohamad Fakri E, Hooi P, Nathan 

A, de Bruyne J, et al. Research Note Phylogenetic 

analysis of human metapneumovirus among 

children with acute respiratory infections in Kuala 

Lumpur, Malaysia. Tropical biomedicine. 

2014;31(3):562-6. 

20. Kaida A, Iritani N, Kubo H, Shiomi M, Kohdera U, 

Murakami T. Seasonal distribution and phylogenetic 

analysis of human metapneumovirus among 

children in Osaka City, Japan. Journal of Clinical 

Virology. 2006;35(4):394-9. 

21. Cuevas L, Ben Nasser AM, Dove W, Gurgel RQ, 

Greensill J, Hart CA. Human metapneumovirus and 

respiratory syncytial virus, Brazil. Emerging 

infectious diseases. 2003;9(12):1626-8. 

22. Moattari A, Aleyasin S, Arabpour M, Sadeghi S. 

Prevalence of human Metapneumovirus (hMPV) in 

children with wheezing in Shiraz-Iran. Iranian 

Journal of Allergy, Asthma and Immunology. 

2010;9(4):251. 

23. Baum VC. Human Metapneumovirus and Lower 

Respiratory Tract Disease in Otherwise Healthy 

Infants and Children. Survey of Anesthesiology. 

2004;48(5):241-2. 

24. Kahn JS. Human metapneumovirus: a newly 

emerging respiratory pathogen. Current opinion in 

infectious diseases. 2003;16(3):255-8. 



Babaei A et al. Int J Res Med Sci. 2016 Sep;4(9):3912-3916 

                                                   International Journal of Research in Medical Sciences | September 2016 | Vol 4 | Issue 9    Page 3916 

25. Robinson JL, Lee BE, Bastien N, Li Y. Seasonality 

and clinical features of human metapneumovirus 

infection in children in Northern Alberta. Journal of 

medical virology. 2005;76(1):98-105. 

 

 

 

 

 

 

 

 

 

Cite this article as: Babaei A, Mojarad S, Pirbonyeh 

N, Kadivar MR, Sarvari J, Moattari A. Prevalence of 

human metapnemovirus in children with acute 

respiratory tract infection Shiraz, Iran during 2014-

2015. Int J Res Med Sci 2016;4:3912-6. 


