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ABSTRACT 

Nasopharyngeal swab samples from patients with an acute flu-like illness 

were evaluated for the presence of respiratory syncytial virus (RSV) from Octo

ber 1996 to March 1998. The relative frequency and seasonal distribution of RSV 

was assessed. In addition, the virus correlated with specific clinical signs and 

symptoms. 

During the study, 268 samples were collected from children under the age of 

14 years in Virus Transport Medium (VTM) in three educational and therapeutic 

pediatric centers in Tehran by participating medical practitioners. The specimens 

were tested for RSV by virus isolation and direct immunofluorescense (DIF) tech

nique in the virology section of Pasteur Institute of Iran. Respiratory syncytial 

virus was detected from 33 samples (12.3%). In this study the highest rate of RSV 

was found in children less than 1 year of age (19.5%), but the male to female ratio 

in patients was approximately equal (1: 1). RSV infections peaked in the early 

winter, as 85% were detected from December to March. There was a statistically 

significant difference between age and RSV infection (p<O.OOl), but the differ

ence between sex and season with infection was not statistically significant 

(p>O.05). One of the most common clinical signs and symptoms in patients was 

bronchiolitis, which was observed in 48.5% of subjects infected with RSV. 
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INTRODUCTION 

Data from the World Health Organization (WHO) 
show that acute lower respiratory tract infections are a 
major cause of morbidity and mortality in children in 
developing countries.1.2 Viruses such as the respiratory 
syncytial virus (RSY), influenza virus, para-influenza 
virus and adenovirus play in important role in respira
tory infections in children.3,4 However there are few re
ports on the epidemiology of viral respiratory infections 
in developing countries, because of the limitations in 
diagnostic technology. RSY is the most common cause 
of acute respiratory infections (ARI) in infants and young 
children in temperate regions,5,6 usually outranking all 
other microbial pathogens as the cause of bronchiolitis 
and pneumonia in infants under 1 year of age. Respira-

tory syncytial virus accounts for about half of bronchi
olitis cases and one-fourth of pneumonias in infants. It 
is estimated to cause about 4500 deaths'per year in the 
USA.2 Respiratory syncytial virus is transmitted via large 
droplets, so spread can occur by contact with contami
nated hands or surfaces.2,4 
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MATERIAL AND METHODS 

An epidemiological study on acute lower respiratory 
infections (ALRI) with respiratory syncytial virus (RSY) 
was carried out in children under 14 years old in Tehran 
from October 1996 to March 1998. 

Patients and specimens 
Patients were recruited from three educational and 
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therapeutic pediatric centers in Tehran. Clinical data on 
each patient was collected using standard questionnaires 
including sex, age, season, clinical manifestations, clini
cal diagnosis and complications. 

The diagnosis of ALRI was based on the presence of 
bronchiolitis, cough, fever and one or more of the fol
lowing: tachypnea, chest retractions, rales or stridor. Two 
nasopharyngeal swabs (NPS) were collected from each 
child for viral isolation and direct immunofluorescence 
(DlF) during the study period. 

Specimens were collected by swabbing the posterior 
pharynx via the nostril. One of the swabs was immedi
ately placed into 3 mL chilled transport medium MEM 
(minimum essential medium, with 3 percent bovine se
rum albumin, and 500 �g of penicillin (5,000,000 U/mL) 
and 50 �g streptomycin per mL and 2�g of amphotericin 
B/mL) and taken to the laboratory within 2 hours of col
lections. The other swab was rolled directly on three 
slides to obtain cell smears. Slides were air dried, fixed 
in cold acetone, and then kept at -70°C until staining. 

Immunofluorescence technique 
The acetone-fixed cells were stained by direct im

munofluorescence (DIF) method with the use of fluores
cein isothiocyanate labelled monoclonal antibodies to 
RSV (Dako-Denmark). Each slide was covered with two 
drops of the specific monoclonal antibody and incubated 
in a humidified chamber at 37°C for 15 min, then washed 
with PBS for 5 min and allowed to dry. Before reading, 
2 drops of mounting fluid were placed on the slide and 
covered with a cover slip. Slides were evaluated inde
pendently by two trained personnel using a UV light 
microscope. 

The specimens were considered adequate for evalua
tion wh�n there were mOte than eight cells per field at 
200x magnification. HEP=2 cells infected with RSV 
served as positive controls while non-infected cells 
served as negative ones.9,IO 

Virus isolation (VI) 
HEP-2 cell monolayers grown in 25 mL culture flasks 

were used for the isolation of RSV. Cells were propa
gated in MEM (Gibco) supplemented with 10 percent 
fetal calf serum. Specimens in transport medium were 
vortexed vigorously and 0.5-1 mL of each sample was 
inoculated in to one cell culture flask. After a 15 min 
absorption period, the cultures were reefed with MEM+3 
percent fetal calf serum and incubated at 36°C. Mono
layers were examined daily for 10 days for the presence 
of cytopathic effect (CPE). At the end of the incubation 
period all flasks were processed for DIF regardless of 
the presence of CPE and were tested on the day when 
there was 50-75 percent cell degeneration. Cells wel'e 
processed for DIF by scraping part of them into 0.2mL 
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of MEM, centrifuged at 1500 rev/min, and resuspended 
into PBS. Cells were spotted on multiwell slides, allowed 
to dry, fixed with acetone, and stained with virus-spe
cific monoclonal antibodies.9"o 

RESULTS 

During the 18 month study period, nasopharyngeal 
swabs were collected from 268 children with ARI from 
October 1996 to March 1998. Of a total of 268 swab 
specimens from infants and young children investigated 
for respiratory syncytial virus (RSV) in three educational 
and therapeutic pediatric centers in Tehran, RSV was 
detected from 12.3% (33/268) of samples. 

Table I. Number <)f RSV isolates and isolation rates in chil-
o dren by age group. 

Age Number of Number of Rate (%) 
(year) samples isolates 

<I 82 16 19.5 

1-2 72 9 12.5 

3-5 63 5 7.9 

6-14 51 3 5.9 

Total 268 33 12.3 

The data show that the majority of RSV infections 
was in infants less than 1 year of age (19.5%). There 
was a significant statistical difference between age and 
RSV infection C,D<0.001) (Table n. The male to female 
ratio in patients with RSV was approximately equal (1: 1). 
The results of this study show that the rate of RSV de-

Table II. Seasonal (months) distribution of RSV isolates and 
isolation rates in Tehran from October 1996 to March 1998. 

Season Number of Number of 

(Months) Samples Isolates and Rate (%) 

JAN 46 9 (27.3) 
F EB 54 10 (30.3) 
MAR 39 6 (18.2) 
APR 22 1 (3) 
MAY 15 o (0) 
JUN 10 o (0) 
JUL 8 o (0) 
AUG 6 o (0) 
SEP 10 1 (3) 
OCT 12 I (3) 
NOV 18 2 (6.1) 
DEC 28 3 (9.1) 
Total (100) 268 33 (100) 
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Table III. Percentage of clinical symptoms observed in 268 
patients with ARI. 

Clinical observation Number of ARI Number of RSV 

cases (%) cases (%) 

Respiratory symptoms: 

Clear nasal secretions 205 25 
(80.2) (75.7) 

Purulent nasal secretions 35 4 
(13.4) (12.1 ) 

Cough 232 29 
(86.6) (87.9) 

Physical findings: 

Temp.<38.5 60 7 
(22.4 ) (21.2) 

Temp. between 38.5-39.5 119 15 
(44.4 ) (45.4 ) 

Temp.>39.5 89 12 
(33.2) (36.4 ) 

Pharyngitis 117 15 
(43.6) (45.4 ) 

Otitis 86 11 
(32.1) (33.3) 

Bronchiolitis (rales or weezing) 124 16 
(46.3) (48.5) 

Pneumonia 19 3 
(7.1) (9) 

General symptoms: 

Emesis 42 5 
(15.6) (15.1 ) 

Diarrhea 28 3 
(10.4) (9) 

Abdominal pain 19 2 
(7.1 ) (6) 

Headache 47 6 
(17.5) (18.1) 

tection was not equal during the 18 month surveillance 
period, because more than 85% (28/33) of RSV cases 
were detected in the winter (December to March) (Table 
II). There were no hospitalizations for RSV infection 
from May to August. In the present study the most com
mon clinical signs and symptoms in patients with RSV 
infection were fever, cough and bronchiolitis; 36.4% of 
patients showed a temperature> 39.5°C, 87.9% of them 
cough, and 48.5% had bronchiolitis (Table III). 

DISCUSSION 

In most parts of the world, viral respiratory tract in
fections are among the most common causes of morbid
ity and mortality, especially in children under the age of 
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5 years 0Id.II.12 

RSV is one of the main causes of childhood pneumo
nia worldwide, and seems to have a seasonal pattern.13 
Immunity to RSV infection is incomplete, and repeated 
infections throughout life are common. 14 

In this study, laboratory diagnosis was attempted by 
using two methods (VI and DIF) for virus detection 
(RSV). 

Our results show that RSV was the most frequently 
detected pathogen ( 12.3%). This is in accordance with 
results from different parts of the world. Greenwood re
ported that RSV was one of the most important causes 
of acute lower respiratory infection in Gambia.15 The dis
tribution of RSV in the present study seems to be similar 
to those in developing countries and other tropical re
gions, and it- is the predominant pathogen of respiratory 
tract infections in infants and young children.16 RSV in
fection in small children is severe and life-threatening 
in some cases.7.S Most United States studies reported hos
pitalization rates for RSV infections of 1 to 20 per 1000 
children less than I year of ageY In our study 19.5% of 
patients with RSV were children less than 1 year of age 
(p<0.00 1), a distribution similar to that reported by oth
ersY·16.18 In the present study bronchiolitis ,  cough and 
fever were the most common specific signs and symp
toms in children with RSV infection, therefore the clini
cal features of these patients are similar to those previ
ously described by Lina et al. in France.19 

In temperate communities, RSV peaks during the win
ter months, whether in the southern or northern hemi
sphere.20.21 

Our data indicate that the outbreaks of RSV infec
tion were in the winter (December to March), so approxi
mately more than 85% of RSV has been isolated in this 
season. These results are in accordance with the find
ings of Chew and colleagues22 and Lina and colleagues. 19 
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