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Abstract                                                                                                                                                  

Background:  Human metapneumovirus (HMPV) is a major cause of acute respiratory 

infections ranging from wheezing to bronchiolitis and pneumonia in children worldwide. 

Although HMPV infections have been diagnosed in all age groups, the virus likely has its 

greatest effect in children. Several studies have demonstrated that HMPV accounts for a major 

proportion of hospitalizations for lower respiratory tract infections in infants and young children. 

Objective: To detect human metapneumovirus in hospitalized children with acute respiratory 

tract infections in Khartoum State (Sudan).                                                                                                                                           

Materials and methods: This study was conducted at Mohammed El Amin Hamid Children 

Department at Omdurman Teaching Hospital, Khartoum State (Sudan). A total of 68 children 

with acute respiratory tract infections (ARTI) during winter months were included. Specimens 

were collected from children with symptoms of fever, cough, fatigue, rhinorrhea, dyspnea, 

tachypnea, wheezing, bronchiolitis, and with or without pneumonia. HMPV-RNA was  detected 

using loop- mediated isothermal amplification PCR (LAMP PCR) with fluorescent dye.                                                                       

Results: From the 68 children presenting with ARTIs, 18 children (26.5 %) were found positive 

for  HMPV RNA; and  50 children (73.5 %) were found negative for HMPV RNA.                                                 

Conclusion: In Sudan, HMPV infection is an important cause of ARTIs among hospitalized 

children. RT-LAMP PCR is a valuable, quick, diagnostic technique for detection of HMPV. 
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Introduction 
 

Human Metapneumovirus (HMPV) is a member of the Paramyxoviridae family of viruses. 

HMPV genome is a negative-sense single-stranded RNA molecule, 13.3 Kb long, encoding eight 

proteins. Three surface proteins F (fusion), G (attachment glycoprotein) and SH (small 

hydrophobic) are encoded within the HMPV genome. F and G nucleotide sequences have been                            
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largely used to study HMPV genetic variation. Whilst the G gene shows higher sequence and 

amino acid diversity. Only the F protein is confirmed to be immunogenic and protective1.  

Subfamily Pneumovirinae, and genus Metapneumovirus. The HMPV was first identified in 

Netherland by Van den Hoogen and his colleagues. However, the virus was first isolated from 

stored nasopharyngeal aspirates of infected children collected over a 20 year period.                                            

The most frequent diagnoses in hospitalized children are bronchiolitis and pneumonia, but 

occasionally HMPV may also cause severe illnesses that require treatment at intensive care units. 

It was also detected in Europe, America, Australia, China, and some other countries2. HMPV 

appears to have respiratory epithelium tropism. The symptoms of both upper and lower 

respiratory tract disease have been associated with HMPV infections in infants, young children, 

elderly, and immunocompromized patients. However, at the age of five years, virtually every 

individual has experienced at least one HMPV infection. In temperate regions, HMPV circulates 

mainly during the winter. Clinical symptoms of HMPV infection resemble those caused by 

respiratory syncytial virus and range from mild upper respiratory tract infections to wheezing 

and severe lower respiratory tract illnesses that require hospitalization3.                                                    

The aim of this study was to detect HMPV RNA using reverse transcription loop-mediated 

isothermal amplification (RT-LAMP) assay. 

Materials and methods  
 

This was a descriptive, cross-sectional, qualitative, case series study conducted in at Mohammed 

El Amin Hamid Children Department at Omdurman Teaching Hospital, Khartoum State (Sudan). 

It was carried out during the period from January to February 2016. The population of the study 

was children presenting with ARTIs and clinically suspected of acquiring HMPV infection.  

Demographic and clinical data was collected using a structural questionnaire. These data was 

analyzed using master sheets and the Statistical Package of Social Science (SPSS) version 10 

program. Approval to conduct the study was given by Al Neelain University (Khartoum). 

Permission to collect and investigate the specimens was granted by the Administration of 

Omdurman Teaching Hospital. Verbal consent of the children’ parents enrolled in the study were 

obtained. The sampling technique adopted in this study was a non-probability, convenience type.                                                                                                                                                 

Throat swabs from 68 children were collected by sterile nylon regular flocked swabs (Copan 

Diagnostics Inc., Murrieta, California, USA). Each swab was rubbed around the tonsils and the 

posterior wall of the child's pharynx. Then the swab was broken and inserted in concomitant 

virus transport medium (VTM). The collected specimens were transported in an ice bag to the 

laboratory and stored at -80 C till used. On use, the VTM throat specimens were vortexed for 10 

seconds, and then used for RNA extraction. The viral RNA was eluted in 30 ul elution buffer and 

stored -80°C, and later the RT-PCR test was performed to produce cDNA. This was finally 

eluted in 30 μl elution buffer and stored at -20°C.                                                                                             

RNA extraction: Viral RNA was extracted from the throat swab using the QIAamp viral RNA 

Mini kit (Qiagen, Germany) according to manufacturer’s instructions.                                                         

LAMP primers mix: The primers mix used contained six primers: F3, B3, FIB (F1c +F2), 

BIP(B1c +B2), LF, and LB. Primers were derived from the sequence of the HMPV N gene4. 
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Final concentration of primers: FIP and BIP 40 pmol each, FLP and BLP 20 pmol each, F3 and 

B3 5 pmol each. The sequences of these primers were as shown in Table (1):  

Table (1):                 Primers' sequences  

ACAGGAGTCTATTCATTGAGT F3 

 ACCAAATCATAAACCTCTGTG B3 

CGGCTCCATAAGCTTGCATAAATAT-

GGGAAAGCTTTAGGCTCA 

FIP(F1c+F2) 

ACAATGCTAAGGTGGGGTGTC-

CTTCAATTCAGCTTGCACAG 

BIP(B1c+B2) 

CAAACAAACTTTCTGCTTTGCTTCC  LF 

CATCTAACAACATAATGCTAGGGCA LB 
 

 

LAMP primer preparation: 5 ul (F3), 5 ul (B3), 40 ul (FIB), 40 ul (PIP), 20 ul (LF), and 20 ul 

(LB) were mixed with 70 ul distilled water, to a total of 200 ul volume.                                                    

LAMP reaction was performed in a final volume of 25 μl using LAMP Mast Lyphopellet 

commercial tabs (Qiagen, Germany). To each Mast Lyphopellet tab, add 61.2 ul distilled water, 

24 ul tris, 6 ul RT, and 4.8 ul primer mixture. From this mixture 8 ul were transferred to the PCR 

tube and 2 ul of the extracted RNA was added. The mixture was incubated in a real-time PCR at 

64°C for 60 minutes and the results were visualized using an FAM channel.                                                    

Results:  

From the 68 children presenting with ARTIs, 18 children (26.5 %) were found positive for  

HMPV RNA; and  50 children (73.5 %) were found negative for HMPV RNA. The age 

incidence of the children investigated ranged from less than one year up to 10 years. From the 

positive HMPV RNA children, nine were males and nine were females. 15 patients (83.3%) 

presented with fever and 13 patients (72.2%) presented with cough (Table 2).  

Table (2):  Distribution of positive HMPV RNA children according to                                                                        

clinical presentation, gender, and age incidence 

Other 

symptoms 

Cough Fever Female Male Age incidence  

(years) 

9 9 9 6 5 <1 

1 1 2 1 1 1- <2.5 

0 1 1 0 1 2.5 - < 3.5 

1 1 2 2 1 3.5 - <5 

1 1 1 0 1 5 – 10 

12 (66.7%) 13 (72.2%) 15 (83.3%) 9 (50%) 9 (50%) Total 
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Discussion  
 

To the best of our knowledge, this was the first study reporting the detection of HMPV infection 

using RT-LAMP technique in Sudan. Human metapneumovirus was found to be responsible for 

a significant number of ARTIs (18/26.5%) in early infancy and childhood Khartoum State 

(Sudan). The frequency rate of HMPV infections highlighted by this study showed similarity and 

some variations with reports previously published in different countries5.                                            

Variations in incidence and prevalence rates reported in different studies might reflect the 

variable epidemiological patterns of HMPV infections in different countries. This in turn might 

be related to environmental factors, geographical factors, differences in host genetic 

susceptibility, sampling techniques, detection methods, and/or different viral strains circulating 

in different geographical areas. The use of RT- LAMP technique was particularly advantageous 

for HMPV, since the virus is fastidious and difficult to grow in most cell lines. The newly 

established visual RT-LAMP assay is simple, efficient, cost-effective and convenient. It could be 

used as a successful diagnostic tool in clinical practice6.                                                                      

Fever, cough, and dyspnea were the most frequent clinical features among H MPV positive 

infected children. However, Wang and his colleagues reported that fever, cough, and rhinorrhea 

as the main clinical manifestations7.                                                                                                                 

Papenburg and his co-workers reported that fever, dyspnea, wheezing, abnormal breathing 

sounds, and added sounds were the most frequent clinical features among HMPV positive 

infected children8.                                                                                                                                               

This study showed that the frequency rate of HMPV infections was higher among children in the 

age group <1 year (61%) as compared with other children. This finding was comparable to that 

of other research workers (9,10).                                                                                                                

The high incidence rate of HMPV infections among children less than one year old might signify 

the importance of this age group as a risk factor for infection. However, Papenburg reported 

comparable results where children <6 months are at risk to HMPV infections8.                                                    

In our study, HMPV positive children had no gender differences (male to female ratio was 1:1). 

Zuo and his co-authors reported similar result11. However, Zhang and his colleagues found that 

53.2% of children infected with HMPV were females12.                                                                   

Conclusions: In Sudan, HMPV infection is an important cause of ARTIs among hospitalized 

children. RT-LAMP PCR is a valuable, quick, diagnostic technique for detection of HMPV. 
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