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Bronchiolitis is a major cause of morbidity and occasional
mortality in young infants and children all over the world.
Respiratory syncytial virus (RSV) is the major etiologic
agent responsible for this condition. The illness is more
severe in patients with bronchopulmonary dysplasia and
congenital heart diseases, especially with pulmonary
hypertension and preterm infants. Early treatment with
ribavirin is recommended in infants with underlying
immunodeficiency and complicated heart disease
(including pulmonary hypertension) and should be
considered in infants who are severely ill with PaCO, less
than 65 mmHg (American Academy of Pediatrics).!
Recently, RSV-specific immunoglobulin (RSVIG) was
found to be effective in ameliorating RSV infections when
used prophylactically in patients with bronchopulmonary
dysplasia (BPD), congenital heart disease and pre-
maturity.>3 RSVIG may also have therapeutic effectiveness
in those high-risk infants.! Early diagnosis is also required
to institute infection control measures. It is thus desirable
that early and accurate diagnosis of RSV infection be made
if these therapeutic modalities are to be employed early to
obtain maximum benefit. In this study, we compared the
efficacy of direct fluorescent antibody (DFA) technique as
a rapid and reliable diagnostic tool to isolation of the virus
in cell culture. We also describe the magnitude of
bronchiolitis as experienced in a pediatric hospital in Saudi
Arabia, as well as the significance of RSV as its main
etiologic agent compared to the Western experiences.

Patients and Methods

During the year 1413H, 485 patients were admitted to
Suleimania Children’s Hospital in Riyadh City with the
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clinical diagnosis of bronchiolitis. During the study period
of the winter season of the same year, from 19.4.1413H to
8.8.1413H, which is considered the peuk season for RSV

" infection in this part of the world,* all patients with

bronchiolitis were screened for eligibility to be enrolled in
the study, as per the following criteria: 1) age below two
years; 2) presence of wheezing—audible and/or on
auscultation; 3) no previous history of wheezing; 4) no
chronic pulmonary disease such as cystic fibrosis or BPD;
5) no congenital heart disease; 6) no significant radiological
consolidation. The diagnosis was made on the history of
cough and/or wheezes, tachypnea, retractions. and
wheezing and crackles on auscultation. As the diagnosis of
bronchiolitis is essentially clinical, based on history and
clinical findings, we chose the above diagnostic criteria.
Hyperinflation on the chest film is also an important pointer
to the diagnosis, but it was not done in all patients. The
eligibility criteria were devised to exclude, as much as
possible, other causes of wheezing in infancy to avoid the
error of overdiagnosing bronchiolitis. Patients with
radiologic consolidation were excluded because young
children with pneumonia may also wheeze, thus
questioning the diagnosis of bronchiolitis in those patients.
The hospital scientific committee approved the project and
informed consent was taken from the parents.

Specimen collection and laboratory method:
Nasopharyngeal aspirates (NPA) were collected by
mechanical suction using a #8 infant tube with 2 mL of
virus transport medium (VTM) for virological
examinations. The material was divided into two parts:
one for detection of antigen by direct fluorescent antibody
(DFA) technique and one for virus culture. The samples
for viral culture were immediately transferred to the
virology laboratory of King Khalid University Hospital.
The time required between sample collection and
processing for culture was less than two hours.

DFA: The aspirate part of DFA was diluted in 10 mL
of phosphate-buffered saline (PBS) and centrifuged for 10
minutes at 1000 Gs. The pellet was resuspended and
washed three times in PBS, adjusted to an optimum
concentration (5-8 cells/high-power field), deposited on



Teflon-coated slides and fixed in cold acetone. Staining
and identification respiratory viruses such as respiratory
syncytial virus, parainfluenza viruses 1, 2 and 3, influenza
A and B and adenoviruses, were carried out as per the
standard procedure of direct immunotluorescent technique
employing fluorescent-conjugated antibodies for the above-
mentioned viruses from DAKO Diagnostics LTD.,
Denmark. The specimen was considered positive for a
particular virus if at least four fluorescing cells per field
were seen. :

Virus culture:  The following two cell lines obtained
from laboratories (UK) were used for isolation of viruses:
HEp-2 (a continuous epithelial cell line derived from a
human carcinoma of the larynx) and MDCK (a continuous
epithelial cell line derived from a dog kidney). MDCK was
used because of its susceptibility to influenza viruses,
especially in the presence of trypsin.® Virus isolation was
according to recommended tissue culture technique.®
Cultures were observed for up to two weeks for cytopathic
effect.  Early detection of influenza A and B was also
attempted blindly on MDCK cells using the shell vial
technique.”

Results

The total number of patients admitted with a clinical
diagnosis of bronchiolitis in the year 1413H was 485,
which is 5.2% of all hospital admissions that year. During
a three-and-one-half-month winter study period of the same
year, 89 patients were considered eligible to be included in
the study, as per predetermined eligibility criteria. Naso-
pharyngeal aspirates were sent for all 89 patients for DFA
and culture, but |5 samples were inadequate because the
aspirated material did not contain enough cells. Out of 74
specimens, 52 were positive for RSV either by DFA and/or
culture techniques, giving RSV a positive rate of 70%.
Both the tests were done in 48 patients (Table 1). No other
viral agents were isolated, although we looked for
parainfluenza types 1, 2 and 3, influenza type A and B and
adenovirus. The sensitivity and specificity of DFA were
92% and 82% respectively, compared to cell culture,
whereas the positive predictive value (PPV) and negative
predictive value (NPV) were 94% and 74% respectively.

TasLe 1. Virelogical studies (RSV culture and DFA results in 48
patients swhere both tests were done).

Culture Culture

positive negative Total
DFA positive M 2 36
DFA negative 3 9 12
Totl 37 I 43

DEFA=direct Nuorescent antibody.
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Discussion

Bronchiolitis is a major cause of morbidity and
occasignally mortality in young infants and children.
Chanock et al. estimated that 1% ofall children will require
hospitalization for bronchiolitis in the first year of lite and
405 ol those cases will be due to RSV infection.? A
similar rend was also suggested by Handerson et al. in
North American urban pediatric practice.” In more recent
Canadian studies, RSV was found to be responsible in 27%
to 61% of cases of bronchiolitis. """ It has been observed
that the severity of illness is markedly increased in a certain
group of patients having BPD or congenital heart disease,
especially with pulmonary hypertension and prematurity
with or without BPD. It has been suggested that these
groups of high-risk patients should be treated with
ribavirin, making an early and accurate diagnosis of RSV
infection extremely desirable. Also, early diagnosis is
important if effective infection control measures need to be
implemented. Recently, Groothuis et al. has shown that
RSVIG in doses of 750 mg/kg intruvenously monthly
during the winter RSV season prevents or significantly
ameliorates the severity ol the discase in patients with BPD,
congenital heart disease and prematurity.? It is also
possible that RSVIG may have a therapeutic role in these
high-risk groups.! In the absence of any safe and effective
active immunization strategy for RSV, prompt and accurate
diagnosis and early initiation of treatment is assuming a
more practical and important role in the proper
management of RSV infection, especially in the above-
mentioned high-risk group of the pediatric population,
which is steadily increasing due to advances in perinatal
care. In our study, we looked for the etiologic importance
of RSV in bronchiolitis in an urban pediatric hospital in the
Kingdom of Saudi Arabia. We also assessed the reliability
of DFA for early and accurate diagnosis of RSV infections,
as suggested in various other studies. DFA is a simple and
rapid diagnostic test where results can be obtained in hours
whereas culture methods require between three and five
days, depending on the techniques. We lound that
bronchiolitis is a major illness in Saudi infants, responsible
for 5.2% of all clinical diagnoses made during hospital
admissions in one particular year. This percentage was
similar to that seen in Hong Kong, which was 6.6%." In
70% of our patients admitted with bronchiolitis, RSV was
found to be the etiologic agent. Out of all those with the
admission diagnosis of bronchiolitis, we selected a group of
patients according to predetermined criteria for virological
studies during the peak bronchiolitis period. Our findings
are compatible with the findings of other studies which
show sensitivity and specificity of DFA in the diagnosis of
RSV in the range of 82% 1o 98% and 84% 1o 94%
respectively. "% The specificity and sensitivity ol DFA

compared to culture in our study were 92% and 82%
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respectively. So DFA techniques have excellent sensitivity
and specificity compared to culture methods. Primary cell
lines were not used in this study and so the low sensitivity
of the cell culture system used may account for the lack of
detection of other respiratory viruses.

We conclude that bronchiolitis is a common illness in
Saudi infants, being a significant cause of hospitalization,
and the major etiologic agenl is respiratory syncytial virus.
Direct fluorescent antibody test as a rapid diagnostic
method has excellent sensitivity and specificity compared
to culture and is recommended as the diagnostic method of
choice in suspected RSV infection.

Acknowledgments

The authors wish' to express their sincere thanks to Drs.
Mohammed Aminur Rahman and Alaa El-din Abbas Mursi,
nurses of wards RCU, 1-C and 2-C, for care of the patients,
and Lidya Madelina for her secretarial assistance.

References

I. Levin MT. Treaunent and prevention options for respiratory
syncytial virus infection. J Pediatr 1994:124:522-57.

2, Groothuis JR. Role of antibody and use of respiratory syncytial
virus (RSV) immunoglobulin to prevent severe RSV disease in high-
risk children. J Pediatr 1994:]124:528-532.

3. Groothuis JR. et al. Prophylactic administration of respiratory
syncytial virus immunoglobulin to high-risk infants and young
children. N Engl J Med 1993;329:1524-30.

4. Jamjoom GA. Al-Samrani AM, Al-Frayh AR, Al-Mobaireek KF.
Respiratory syncytial virus infection in young children hospitalized
with respiratory illness in Riyadh. J Tropical Pediatrics

oL 1993:39:340-9,

5. Mills RD. Cain KI, Woods GL. Detection of inlluenza virus by
centrifugation inoculation of MDCK cells and staining with
monoclonal antibodies. J Clin Microbiol 1989;27:2505-8.

92 Annals of Saudi Medicine, Vol 16, No 1, 1996

1.

Parrot RH, Kim HW, Brandt C, et al. Respiratory syncytial virus.
In: Lennette EH, Schmidt NJ, eds. Diagnostic Procedures for Viral.
Ricketisial and Chlamydial Infections, Sth ed. New York: American
Public Health Associations, 1979:695-708.

Weber B, Hamman A, Ritt B, et al. Comparison of shell viral culture
and serology for the diagnosis of human cytomegalovirus infection
in neonates and immunocompromised subjects. Clin Invest
1992;70:503-7.

Chanock RM. Kim HW, Brandt CD, Parrot RH. Respiratory
syncytial virus. In: Evans AS, ed. Viral Infections of Humans.
New York: Plenum Publishing Corp., 1976:471-85.

Handerson FW, Clyde WA, Collier AM, Denny FW. The etiologic
and epidemiologic spectrum of bronchiolitis in pediatric practice. J
Pediatr 1979:94:183-90.

Wang EEL, Milner R, Allen K. Maj H. Bronchodilators for treatment
of mild bronchiolitis: a factorial randomized trial. Arch Dis Child
1992:67:289-93.

Lebel MH, Gauthier M. Lacroix J, Rousseau E, Buithieu M.
Respiratory failure and mechanical ventilation in severe
bronchiolitis. Arch Dis Child 1989:64:1431-7.

Klassen TP, Rowe PC. Sutcliffe T, Ropp L1, McDowell IW, Li MM.
Randomized trial of salbutamol in acute bronchiolitis. J Pediatr
1991:1 18:807-11.

Schuh S, Canny G, Reisman JJ, et al. Nebulized albuterol in acute
bronchiolitis. J Pediatr 1990;117:633-7.

Snug RY, Chan RC, Tam 1S, Cheng AF, Murry HG. Epidemiology
and etiology of acute bronchiolitis in Hong Kong. Epidemiol Infect
1992:108:147-54.

Aren MQ. Swierkozz EM, Schmidt RR. Armstrong T. Riventa KA.
Strategy for efficient detection of respiratory viruses in pediatric
clinical specimens. Diagn M Microbiol Infect Dis 1986;5:307
-12.

Ray CG, Minnich LL. Efficiency of immunofluorescence for rapid
detection of common respiratory viruses. J Clin Microbiol
1987:25:355-7.

Salomon HE, Grandien M, Avila MM, Petterson CA, Weissenbacher
MC. Comparison of three techniques for detection of respiratory
viruses in nasopharyngeal aspirates from children with acute lower
respiratory infections. J Med Viol 1989;28:159-62.

Avellano RD, Aznar J, Pasqual A, Evaluation of five methods for
the diagnosis of infection-caused respiratory syncytial virus. Infirm
Infect Microbiol Clin 1992:10:103-6.



