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Background:  Acute viral respiratory tract infections are a leading cause of illness in 
both children and adults. RSV is the most common cause of respiratory tract disease in 
children also hMPV was first isolated from children suffering from acute respiratory 
tract disease. The disease is more severe (sometimes lethal) in immunocompromised 
hosts Objective: The aim of the present study was to study the frequency of hMPV and 
RSV infections in children suffering from different types of malignancy with acute 
respiratory tract infection and to compare their occurrence in the studied patients. 
Methodology: This is a cross sectional study carried out on 50 malignant patients 
diagnosed as having acute respiratory infections. The included patients were children up 
to 6 years of age selected from hospitalized patients in National Cancer Institute. Throat 
swabs were obtained. The collected specimens were tested for the presence of hMPV and 
RSV by real time PCR. Results: RSV was detected in 6 out of 50 (12%) of the studied 
cases, while hMPV virus was not detected among our studied patients. All detected cases 
were less than two years old (median age 16 months) with a highly statistical significant 
association between detection of the RSV and age of patients (P<0.01). There was a 
statistically significant association between patients with pneumonia and detection of 
RSV in the studied cases. Conclusion: RSV was detected in 12% of pediatric malignant 
patients aged less than two years with ARTI, pneumonia was the most common 
presentation of ARTI in RSV infected cases. 

 
 

INTRODUCTION 
 

Acute respiratory tract infections (ARTIs) represent 
a major global health burden. Globally, about 4.2 
million ALRI deaths are estimated to occur among all 
age groups; of these 1.8 million are estimated to occur 
among children below 5 years 1 .Viral etiology plays a 
significant role in ARTIs in infants and children. RSV 
& hMPV infections have been diagnosed in all age 
groups 2, nevertheless, children 5 years old and younger 
are usually at a higher risk of experiencing severe acute 
respiratory infection (SARI) and hospitalization 3,4. 

The hMPV was first isolated from children 
suffering from acute respiratory tract disease. It appears 
to be responsible for about 7 to 10% of cases of acute 
respiratory tract infections in infants. The clinical 
symptoms observed most frequently in hMPV-positive 
children are cough, wheezing and dyspnea 5. 
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Co-infection with hMPV and RSV has been 
reported to occur in 5-10% of children with acute 
respiratory tract diseases; most probably due to the 
overlap of the seasonal distribution between these two 
viruses 6. 
 

METHDOLOGY 
 
1. Study Design and subjects 

The current study was carried out on 50 patients in 
the period from May 2012 and May 2013. The included 
patients were children of both sexes under 6 years of 
age presenting with symptoms and signs of acute 
respiratory tract infection and suffering from different 
types of malignancy. The selected patients were 
children patients admitted to Inpatient Ward of National 
Cancer Institute, Cairo University receiving 
chemotherapy for different types of malignancies. The 
study was approved by the ethical committee of The 
National Cancer Institute, Cairo University and all 
patients’ parents granted their consent to share in the 
study. 80% of the studied patients were in the age group 
of more than 2 years up to 6 years of age followed by 
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the age group of 1-2 years representing 14% of total 
number of patients with equal percentage of male and 
females.  
2. Sample collection and processing 

Swabbing of both the tonsils and the posterior 
pharynx was done using a dry sterile dacron throat swab. 
Throat swabs were collected from children with recent 
onset of symptoms suggestive of respiratory tract 
infection, such as cough, coryza, repeated sneezing 
and/or difficulty in breathing. 
Swabs were labeled with the patient’s ID and then 
suspended in a sterile tube containing 2ml phosphate 
buffered saline (PBS) (Immco Diagnostics, USA). The 
swabs inside the tubes were agitated vigorously for 10 
seconds using a vortex mixer to free cells from the swab 
tip, then the swab were removed from the tubes and 
discarded followed by storing the samples immediately 
at –70oC until further analysis. 
3. Molecular detection of RSV and hMPV  

Extraction of viral RNA was done using QIAamp 
viral RNA mini kit (QIAGEN, Germany) according to 
the manufacturer’s protocol, The QIAamp Viral RNA 
spin protocols can be fully automated on the QIAcube. 
The sample was first lysed under highly denaturing 
conditions to inactivate RNases and to ensure isolation 
of intact viral RNA. Buffering conditions are then 
adjusted to provide optimum binding of the RNA to the 
QIAamp membrane, and the sample was loaded onto the 
QIAamp Mini spin column. 140 μl of thawed sample 
was used for extraction in a fully automated process on 
the QIAcube machine (QIAGEN, Germany). Automated 
extraction was performed using the innovative QIA cube 
machine which performs the same steps as the manual 
procedure (lyse, bind, wash, and elute) enabling the use 
of the QIAamp Viral RNA Mini Kit for purification of 
high-quality viral RNA. The extracted RNA was 
checked for concentration and quality using the 
NanoDrop 2000/2000c spectrophotometer. Using Primer 
design, genesig advanced kit for Respiratory Syncytial 
Virus (all species) / Human Metapneumoviruses 
genomes (United Kingdom) for quantitative real time 
PCR of RSV and hMPV, the kits targeting the 
amplification of the nucleoprotein gene of both viruses. 
PCR was done according to the manufacturer’s protocol 
in a one-step approach using Applied Biosystem 7500 
RT-PCR machine, USA. 
4. Statistical analysis 
Data were statistically described in terms of frequencies 
(number of cases) and percentages. IBM SPSS statistics 

(V. 22.0, IBM Corp., USA, 2013) was used for data 
analysis. Data were expressed as median and percentiles 
for quantitative non-parametric measures in addition to 
both number and percentage for categorized data. The P 
value at 0.05 was considered significant, while at 0.01 
and 0.001 were considered highly significant. 
 

RESULTS 
 

Among the studied patients, the most common 
malignancy was acute lymphoblastic leukemia 
representing 46%, followed by acute myeloid leukemia 
(30%) and then non- Hodgkin’s lymphoma (10%) 
(table1). RSV was detected in 12% of all studied 
patients while hMPV was not detected in any of the 
patients. The RSV positive cases were detected in 
winter months. 

There was a high statistical significant association 
between the age of the patients and the detection of 
RSV but there was no statistically significant relation 
between sex of patients and detection of the virus with a 
median age of 16 months in the detected cases of RSV 
(table 2).  

The most common infection was 
bronchopneumonia (46%) followed by pneumonia 
(44%) and then acute pharyngitis (10%) (table 3). A 
statistically significant association was detected 
between patients suffering from pneumonia and 
infection with RSV (table 4). Also there was high 
statistically significant association between patients 
with acute myeloid leukemia and detection of RSV 
(table 5). 
 
Table 1: Types of malignant tumors in the studied 
patients 
Type of malignancy Number Percent 
a) Hematological malignancies 

Acute lymphoblastic leukemia 23 46% 
Acute myeloid leukemia 15 30% 
Biphenotypic leukemia 1 2% 
Non Hodgkin’s lymphoma 5 10% 
b) Solid tumors 

Neuroblastoma 4 8% 
Wilm’s tumor 1 2% 
Ewing sarcoma 1 2% 

Total 50 100% 
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Table 2: Relation between age, sex of patients and detection of RSV  
RSV detection Variable 

Detected Not detected 
P value 

Age 
1-3 mon 
>3-6 mon 
>6-9 mon 
>9-12 mon 
> 1year-2years 
>2 years-6 years 

 
0 
0 

2(33.3%) 
1(16.7%) 
3(50%) 

0 

 
0 
0 
0 
0 

4(9.1%) 
40(90.9%) 

 
 

<0.01 

Sex 
Female 
Male 

 
5(83.3%) 
1(16.7%) 

 
20(45.5%) 
24(54.5%) 

 
>0.05 

Highly significant = P value < 0.01 
 
Table 3: Types of chest infection among the studied cases  

 
Table 4: Relation between type of chest infection and the detection of RSV 
Type of infection Detected RSV 

no.(percent to total 
detected) 

n=6 

Undetected RSV  (percent to total 
undetected) 

n=44 

P value 

Bronchopneumonia 1(16.67%) 22(50%) > 0.05 
Pneumonia 5(83.33%) 17(38.64%) < 0.05 
Acute pharyngitis 0 5(11.36%) > 0.05 
Acute bronchitis 0 0 - 
Bronchopneumonia & RD 0 0 - 
Acute bronchiolitis & RD 0 0 
Total 6(100%) 44(100%) 

- 

Significant = P value < 0.05 
 
 
Table 5: Relation between the type of malignancy and the detection of RSV  
Type of malignancy Detected RSV no. (percent 

to total detected) 
n=6 

Undetected RSV  (percent to 
total undetected) 

n=44 

P value 

Hematological malignancies 
Acute myeloid leukemia 5(83.33%) 10(22.73%) < 0.01 
Acute lymphoblastic leukemia 1(16.67%) 22(50%) > 0.05 
Biphenotypic leukemia 0 1(2.27%) > 0.05 
Non Hodgkin’s lymphoma 0 5(11.3%) > 0.05 
Solid tumors 
Neuroblastoma 0 4(9%) > 0.05 
Wilm’s tumor 0 1(2.27%) > 0.05 
Ewing sarcoma 0 1(2.27%) 
Total 6(100%) 44(100%) 

> 0.05 

Highly significant = P value < 0.01 
 
 

Type of infection Number Percent 
Bronchopneumonia 23 46% 
Pneumonia 22 44% 
Acute bronchitis 0 - 
Acute pharyngitis 5 10% 
Bronchopneumonia & RD 0 - 
Acute bronchiolitis & RD 0 - 
Total 50 100% 
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DISCUSSION 
 

Few studies have reported that respiratory viral 
infections are important complications in pediatric 
malignant patients representing a potential cause of 
severe pneumonia with high morbidity and mortality 
7,8,9,10. Therefore, the present study involved cancer 
patients with ARI admitted to the National Cancer 
Institute, Cairo University. In the current study, we used 
real time PCR for detection of our target viruses as it is 
the most sensitive and specific method for detection of 
respiratory viruses including new emerging ones 11. 
Using molecular techniques, viruses were identified in 
approximately twice as many RTIs as previously 
reported in a daycare cohort by viral culture methods 12. 
Also, other study showed that virus culture yielded 
positive results in 35.4% of samples compared to 76% 
of positive samples by RT-PCR 13. In another PCR-
based study on children below 2 years old with acute 
bronchiolitis, the viral isolation rate rose from 48% to 
90% after applying PCR technique in addition to the 
traditional virus culture 14.Moreover, another study 
compared multiplex polymerase chain reaction (PCR) to 
viral culture methods in the diagnosis of RSV and 
influenza viruses, multiplex PCR showed more 
positivity than the viral culture and it was recommended 
as an effective primary test 15.  

Human metapneumovirus was not detected as a 
cause of ARI in the studied cancer patients. This was in 
agreement with a study in Upper Egypt in a period from 
2005 till 2008, where hMPV was not detected among 
300 of their patients out of total 520 patients in the first 
two years of the study16. Also other study carried out 
from 2000 till 2010 on 797 pediatric patients aged up to 
4 years old, found that the frequency of hMPV ranged 
from 0% in 2000 and 2001 to 32.8% in 2009 and 2010 
with an overall prevalence rate of 11.9% 17. As a result 
of that yearly variation, the incidence of hMPV was 
negatively correlated with the average monthly 
temperature and rainfalls, so climatic factors may affect 
the prevalence of hMPV within a certain geographical 
location 18. Moreover, a study stated that the prevalence 
of hMPV is known to vary from year to year and 
depends on the study period whether it is a mild or an 
intense cold winter 19. Our results are in partial 
agreement with other study showed that hMPV was 
positive in a single case only out of a total of 402 
samples of immunocompromised children who 
underwent hematopoietic stem cell transplantation 8. On 
the other hand, a slightly higher detection rates were 
reported in other study which detected hMPV in 2.6% 
from a total number of 1294 specimens 20. Also, a 
detection rate of 6 % was reported in another study on 
3490 hospitalized children 21.  

In the current study, RSV detection rate was 12% 
which is comparable with a study reported that a 
detection rate of RSV was 11% among 51 pediatric 
patients with leukemia 22. However, our results show a 

higher detection rate than other studies which reported 
that RSV was detected in 7.1% out of 820 pediatric 
patients with hematologic malignancies 23. Also, another 
study reported a detection rate of 8.7 % of RSV among 
a total of 48 cancer patients with a median age of 12 ± 
5.2 years 7. In the present study, the positive RSV 
specimens were collected in the winter season. This is 
coinciding with a study detected all RSV positive cases 
during the winter months mainly in December and 
January 19. Also, two other studies detected most of their 
RSV positive cases from patients during cold 
months24,25. 

All positive RSV cases were less than 2 years old 
with a median age of 16 months in the detected cases of 
RSV. This was in agreement with a study found that the 
RSV positive cases were significantly younger than 
other non-RSV cases 25, also other study reported that 
all of the RSV positive patients were less than 24 
months of age 26. 

Among studied patients, RSV was mostly detected 
among patients with acute myeloid leukemia (5/6; 
83.3%) which was highly significant. Whereas, other 
study reported that RSV was mostly detected among 
patients with lymphoma with a detection rate of 38.9% 
27. Also, acute lymphoblastic leukemia was the most 
common malignancy representing 44% of RSV infected 
malignant cases in another study 28. 
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