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Abstract: Acute lower respiratory tract infection is a common disease among the under five children. The purpose of the
present study was to see the frequency and distribution of viruses causing acute lower respiratory tract infection among under-
five children. This cross-sectional study was conducted in the Department of Virology at Bangabandhu Sheikh Mujib Medical
University, Dhaka from July 2002 to June 2003 for a period of one year. The children with the age group of below five (5)
years presented with the clinical manifestations of acute lower respiratory tract infection (ALRI) who were visited or were
admitted to Dhaka Medical College Hospital (DMCH), Dhaka were selected as the study population. Nasopharyngeal aspirates
were collected. Viruses were detected by cell line culture and direct immunofluorescence method. The study was carried out
among 100 children aged from newborn to 60 months with acute lower respiratory tract infection (ALRI). The highest rate
(47.6%) of isolation was obtained among children between 0 to 5 months of age followed by 6 to 12 months of age group
(23.80%). There was a significant reduction in the number of cases in older children in 25 to 60 months of age group. Out of
57 patients, 12 were positive for respiratory viruses in the case of a male, while 43 of specimens from a female, 9 were
positive. The most common virus isolated from the under-five children was a respiratory syncytial virus which was 20(95.2%).
Adenovirus was isolated in only 1(4.8%) case. No other viruses were found in this study. In conclusion, the most common
virus isolated from the under-five children is respiratory syncytial virus. Adenovirus is also found.
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tract infections are caused by acute lower respiratory tract
infection (ALRI) [2]. It has been estimated that four million
children in developing countries die each year from
pneumonia [3]. In rural areas of Bangladesh, a child below 5
years experiences two to three episodes of ALRI each year.
ALRI is also the principal cause of hospitalization among
children in both urban and rural areas [4]. It has been
estimated that ARI is a major cause of death among children

1. Introduction

Acute respiratory tract infection is an important reason of
death among children throughout the world. It is one of the
leading causes of morbidity and mortality among children in
low-income countries [1]. An estimated 6.5 million children
below 5 years of age die each year due to acute respiratory
tract infections [1]. The majority of deaths due to respiratory
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aged <5 years where approximately 50,000 children annually
die from pneumonia in Bangladesh [5]. ARI and pneumonia
accounted for hospitalization of 40% of 17,815 children aged
<5 years during 1997-2001 at five primary level public
health care facilities in rural Bangladesh [6].

Most of the known risk factors for pneumonia such as
malnutrition, low birth weight, poor air quality, lack of exclusive
breastfeeding and crowding are prevalent in Bangladesh [7].
Though the ARI burden is well recognized, there is limited
information about the etiology-specific incidence of
hospitalization for ARI from rural Bangladesh where 70% of the
nation’s population lives [8]. Respiratory viruses cause a variety
of human infections, ranging from the common cold to life-
threatening pneumonia. Over 200 strains of the virus can cause
respiratory disease [9]. The majority of severe viral respiratory
infections are caused by relatively few viruses, primarily
parainfluenza virus types 1, 2 and 3, respiratory syncytial virus
(RSV), influenza A and B viruses, and adenovirus [10].

A number of laboratory techniques can be used for the
diagnosis of respiratory viruses but they differ in sensitivity,
cost and time. Virus isolation in cell culture is sensitive and
detects a broad spectrum of viruses [5]. Numerous rapid
antigen detection systems which are very sensitive and
specific are available for the diagnosis of respiratory tract
infections [6]. The purpose of the present study was to see
the frequency and distribution of viruses causing acute lower
respiratory tract infection among under five children

2. Methodology

This cross-sectional study was conducted in the
Department of Virology at Bangabandhu Sheikh Mujib
Medical University (BSMMU), Dhaka forms July 2002 to
June 2003 for a period of one (01) year. Children of both
sexes with the age group of under 5 years of age presented
with the clinical manifestations of acute lower respiratory
tract infection (ALRI) who were visited or were admitted to
Dhaka Medical College Hospital (DMCH), Dhaka were
enrolled in the study. Informed verbal consent was taken
from the parents. A detailed history was recorded in a
preformed questionnaire. Nasopharyngeal aspirates were
collected from the pediatric in-patient and outpatient
department of Dhaka Medical College Hospital (DMCH)
Dhaka, Bangladesh. The laboratory works were performed in
the department of Virology at BSMMU and the cell line
culture of respiratory viruses was performed in the Institute
of Public Health (IPH), Mohakhali, Dhaka. Children
accepted for this study were <5 years old and had symptoms
of a cough and one or more of the following: Respiratory rate
more than 50/min, chest retraction, wheezing, stridor,
cyanosis, rales, fever, inability to feed, history of illness less
than 7 days. Isolation of respiratory viruses was performed
by inoculation of the specimen in HEp-2 cell line and
identification of respiratory viruses by direct fluorescence
antibody technique. The numerical data obtained from the
study were analyzed and significance of difference was
estimated by using the statistical methods. Data were

expressed in percentage as applicable. Comparison between
groups was done by Chi -square test. Probability less than
0.05 was considered as significant.

3. Results

The study was carried out among 100 children aged from
newborn to 60 months with acute lower respiratory tract
infection (ALRI). The highest rate (47.6%) of isolation was
obtained among children between 0 to 5 months of age
followed by 6 to 12 months of age group (23.80%). There
was a significant reduction in the number of cases in older
children in 25 to 60 months of age group. The difference
between the rate of isolation of respiratory viruses in the 0 to
5 months age group and that in the age group 6 to 60 months
was significant (P <0.05). Viral infection was more common
in 0 to 5 months of age group. X? test done between (0-5)
month and (6-60) months of age group. The x> value was
obtained from the test was 3.92, p-value =<0.05, a result was
statistically significant (Table 1).

Table 1. Distribution of Infected Children with Respiratory Viruses
According to Their Age Group (n=100).

Virus Culture

Age — - Total P value
Positive Negative

0 to 5 months 10(47.6%) 20(25.3%) 30(30.0%)

6 to 12 months 5(23.8%) 28(35.4%) 33(33.0%)

13 to 24 months 3 (14.3%) 12(15.2%) 15(15.0%)  0.05

25 to 60 months  3(14.3%) 19(24.1%) 22(22.0%)

Total 21(100.0%)  79(100.0%)  100(100.0%)

*Chi-square test was performed corrected by Fisher’s Exact Test.

Out of 57 patients, 12 were positive for respiratory viruses
in the case of the male, while 43 of specimens from the
female, 9 were positive (Table 2).

Table 2. Gender Distribution of infected children with respiratory viruses
(n=100).

Virus Culture

Gender — - Total P value
Positive Negative

Male 12(57.1%) 45(57.0%) 57(57.0%)

Female 9(42.9%) 34(43.0%) 43(43.0%) 0.98

Total 21(100.0%)  79(100.0%) 100(100.0%)

*Chi-square test was performed corrected by Fisher’s Exact Test.

The most common virus isolated from the under-five
children was the respiratory syncytial virus which was
20(95.2%). Adenovirus was isolated in only 1(4.8%) case.
No other viruses were found in this study (Table 3).

Table 3. Distribution of Virus According To Clinical Manifestation (n=21).

Virus Name Frequency Percentage
RSV 20 95.2
Influenza virus 0 0.0
Parainfluenza virus 0 0.0
Adenovirus 1 4.8

Total 21 100.0
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4. Discussion

Viral respiratory tract infections are the most common
diseases affecting humans throughout the world. More than 5
million children under the age of 5 years’ experience lower
respiratory infections [11]. Respiratory syncytial virus
(RSV), influenza A and B viruses and human parainfluenza
virus (HPIV) type 1, 2 and 3 cause about 80% to 90% of viral
LRIs [12]. Respiratory syncytial virus (RSV) is a leading
cause of acute lower respiratory tract infections in infants and
young children and is responsible for nearly 50% of all
bronchiolitis and 25% of all pneumonia cases during early
months of life. It occurs at a frequency of more than four
times compared to other respiratory viruses [13].

A comparable rate of detection of respiratory viruses was
reported from a study conducted in New Haven, USA, where
respiratory viruses were detected in 367 (23.97%) out of
1531 children with LRTT [14]. Respiratory syncytial virus is
the most frequent agent of acute lower respiratory tract
disease in young infants. In the present study, RSV was
responsible for the highest number of viral infections. Thus,
among the total 21 respiratory viruses detected 20 (95.23%)
were RSV. A finding was reported by Rahman et al [1] from
a study conducted in Dhaka where they have detected
103(78.0%) RSV. Hijazi et al [15] also detected 168 (73%)
RSV among the total 230 respiratory viruses isolated from
children with LRTI, from a study in Kuwait. In the current
study of 100 children of less than 5 years old, 78% were in 0
to 24 months age group. Viral infection was more common in
this group than in the group of children aged 25 to 60
months. Thus among the 78 patients in the age group of 0 to
24 months, respiratory viruses were detected in 18(23.1%)
while respiratory viruses were detected only in 3(13.6%) of
22 children who were aged 25 to 60 months. Similar
observation was been reported in several studies [11, 12, 13].
They reported that the rates of viral shedding in children aged
0 to 24 months and 25 to 60 months were 24.5% and 12.5%,
respectively. From the current study, it appeared that children
aged 0 to 5 months were the most susceptible age group for
ALRI. Thus among 30 children in this age group, 10(33.3%)
had the respiratory virus infection. Nasreen et al [4] reported
that highest rate of viral shedding occurred in 37(27.0%)
among 137 infants of 0-5 months of age.

Children included in this study the proportion of boys and
girls from whom respiratory virus was isolated or detected
21.05% and 20.9% respectively. There is no significant
difference between boys and girls with respiratory tract
infection nor there do any difference in virus isolation or
detection. Studies conducted in children in a number of
countries had shown a rate of detection of respiratory virus
ranged from 19 to 51.9%. Forgie et al [16] reported 19.0%
prevalence of the respiratory virus in rural children in
Gambia. Rudan et al [5] reported 51.9% prevalence of the
respiratory virus in Filipino children. Guerrier et al [17]
reported 49.0% prevalence of the respiratory virus in
Cambodian children and Feng et al [18] reported 29.0%
prevalence from a study in children in China. In the present

study, the rate of respiratory virus isolation from children of
acute respiratory tract infection was 21%. Thus it was evident
that prevalence found in the present study was also within the
range of prevalence from these studies. It is obvious that the
RSV is the most commonly isolated virus and
Hacimustafaoglu et al [19] have reported a similar result in
Turkey. This study included only children who were brought
to the hospital, the sample biased toward more severe cases
of ALRI and was not representative of all cases in the
community. The most important outcome of this study was
the detection of viruses in children with ALRI.

5. Conclusion

In conclusion, the most common virus isolated from the
under-five children is respiratory syncytial virus. Adenovirus
is also found. No other viruses were found in this study.
Influenza and parainfluenza virus are not detected in this
study; however, these viruses are also responsible for ALRI.

References

[1] Rahman M, Huq F, Sack DA, Butler T, Azad AK, Alam A,
Nahar N, Islam M. Acute lower respiratory tract infections in
hospitalized patients with diarrhea in Dhaka, Bangladesh. Rev
Infect Dis 1990; 12: 899-906.

[2] Nair H, Simdées EA, Rudan I, Gessner BD, Azziz-
Baumgartner E, Zhang JS, Feikin DR, Mackenzie GA, Moiisi
JC, Roca A, Baggett HC. The global and regional burden of
hospital admissions for severe acute lower respiratory
infections in young children in 2010: a systematic analysis.
Lancet 2013; 381 (9875): 1380-90 .

[3] Mazur NI, Martinén-Torres F, Baraldi E, Fauroux B,
Greenough A, Heikkinen T, Manzoni P, Mejias A, Nair H,
Papadopoulos NG, Polack FP. Lower respiratory tract
infection caused by the respiratory syncytial virus: current
management and new therapeutics. Lancet Respiratory Med
2015; 3 (11): 888-900.

[4] Nasreen S, Luby SP, Brooks WA, Homaira N, Al Mamun A,
Bhuiyan MU, Rahman M, Ahmed D, Abedin J, Rahman M,
Alamgir AS. Population-based incidence of severe acute
respiratory virus infections among children aged< 5 years in
rural Bangladesh, June—October 2010. PloS one 2014; 9 (2):
e89978.

[S1 Rudan I, Boschi-Pinto C, Biloglav Z, Mulholland K,
Campbell H. Epidemiology and etiology of childhood
pneumonia. Bulletin World Health Organization 2008; 86:
408-416.

[6] National Institute of Population Research and Training
(NIPORT), Mitra and Associates, Macro International.
Bangladesh Demographic and Health Survey, 2007; Dhaka,
Bangladesh and Calverton, Maryland, USA: National Institute
of Population Research and Training, Mitra and Associates,
and Macro International, 2009.

[7] Walker CL, Rudan I, Liu L, Nair H, Theodoratou E, Bhutta
ZA, O'Brien KL, Campbell H, Black RE. Global burden of
childhood pneumonia and diarrhea. Lancet 2013; 381 (9875):
1405-16.



(8]

(9]

[10]

[11]

[12]

[13]

International Journal of Infectious Diseases and Therapy 2017; 2(2): 40-43 43

Landry ML, Ferguson D. SimulFluor respiratory screen
specimens by immunofluorescence staining for rapid detection
of multiple respiratory viruses in the clinical specimen. J Clin
Microbiol 2000; 35: 708-711.

Halstead DC, Todd S, Fritch G. Evaluation of five methods for
respiratory syncytial virus detection. J Clin Microbiol 1990;
28:1021-1025.

Chattopadhyay D, Chatterjee R, Anand VK, Kumari S,
Patwari AK. Lower respiratory tract infection in hospitalized
children due to the respiratory syncytial (RS) virus during a
suspected epidemic period of RS virus in Delhi. J Trop
Paediatr 1992; 38; 68-73.

Luksi¢ I, Kearns PK, Scott F, Rudan I, Campbell H, Nair H.
Viral etiology of hospitalized acute lower respiratory infections
in children under 5 years of age—a systematic review and meta-
analysis. Croatian Med J 2013; 54 (2): 122-34.

Jackson S, Mathews KH, Pulani¢ D, Falconer R, Rudan I,
Campbell H, Nair H. Risk factors for severe acute lower
respiratory infections in children—a systematic review and
meta-analysis. Croatian Med J 2013; 54 (2): 110-21.

Fan J, Henrickson KJ, Savatski LL. Rapid simultaneous
diagnosis of infections with respiratory syncytial viruses A
and B, influenza viruses A and B, human parainfluenza virus
types 1,2, and 3 by multiplex quantitative reverse
transcription-polymerase chain reaction -enzyme
hybridization assay (Hexaplex). Clin Infect Dis 1998; 26:
1397-1402.

[14]

[15]

[16]

[18]

Maitreyi RS, Kabra SK, Ghosh M, Dar L, Seth P, Prasad AK.
Rapid detection methods for diagnosis of acute lower
respiratory tract infections in young children due to
respiratory syncytial virus. Indian J] Med Microbiol 1999; 17
(1): 10-13.

Hijazi Z, Picasa A. Gharbawy FE, Chugh EssaTD S, Shazli
AE, SalamRAE. Acute lower respiratory tract infections in
children in Kuwait. Ann of Trop Paediatr 1997; 17: 127-134.

Forgie IM, Campbell H, Evans NL, Leinonen M, Neil KPO,
Saikku P, Whittle HC, Greenwood BM. Etiology of acute
lower respiratory tract infections in children in a rural
community in the Gambia. Pediatr Infect Dis J 1992; 11: 446-
73.

Guerrier G, Goyette S, Chheng ET, Rampart B, Brand L, Te V,
Try PL, Sarah R, Cavailler P, Mayaud C, Guillard B. Acute
viral lower respiratory tract infections in Cambodian children:
clinical and epidemiologic characteristics. Pediatric Infect Dis
J2013;32(1): 8-13.

Feng L, Li Z, Zhao S, Nair H, Lai S, Xu W, Li M, Wu J, Ren
L, Liu W, Yuan Z. Viral etiologies of hospitalized acute lower
respiratory infection patients in China, 2009-2013. PloS one
2014; 9 (6): €99419.

Hacimustafaoglu M, Celebi S, Bozdemir SE, Ozgiir T, Ozcan
1, Giiray A, Cakir D. RSV frequency in children below 2 years
hospitalized for lower respiratory tract infections. Turkish J
Pediatric 2013; 55 (2): 130.



