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Abstract
Background: Enterovirus (EV) has been reported to cause Acute Respiratory Infections (ARI)
in infants and children. The aim of the present study was to detect the occurrence of EV in
hospitalised children with ARI at Jaipur.
Materials and methods: Throat swabs and nasopharyngeal aspirates were collected from
children hospitalised at J K Lone hospital. Extraction of viral nucleic acid was performed on an
automated nucleic acid extraction system (Biomeuriex) as per manufacturer's instructions. 110
µl of viral nucleic acid was eluted from 400 µl of sample. Real-time RT-PCR was performed by
using EV specific primer probe.
Results: Among the total 247 samples tested, 15(6.07%) children were found to be positive for
EV. Males were predominantly infected with EV (66.67%) than females (33.33%). EV was
predominant in the age group 1-12 months 14/200 (7.0%) and was associated with pneumonia in
33.33% and bronchiolitis in 13.33% cases among the positive samples. Circulation of the virus
was observed in all the months of the study.
Conclusion: EV was detected in 6.07% of hospitalised children with ARI. Further studies are
required in the state of Rajasthan to get a clear picture of EV epidemiology and its association in
hospitalised children.
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length which encodes a large poly-protein
[6]. EVs occur in respiratory secretions like
the saliva, nasal mucus, sputum and stool.
The virus is likely to spread from person to
person when an infected person coughs or
sneezes and infection can also occur by
touching objects or surfaces having virus on
them and then touching mouth, nose or eyes.

Introduction
Enteroviruses (EVs) are the members of the
genus Enterovirus and the family
Picornaviridae which are non-enveloped
icosahedral particles measuring about 27–30
nm in diameter. The genome of the virus is a
positive sense single stranded RNA
molecule with 7400–7500 nucleotides in
1

IJSAR, 2(11), 2015; 01-05
standard protocol of sample collection for
the detection of respiratory viruses. Viral
transport medium (VTM) was used for the
collection
of
throat
swabs
and
nasopharyngeal aspirates.

Hand sanitizers are ineffective against EVs
[9].
EVs occur worldwide with major risk to
young children, particularly males more than
females. Most of the EV infections are
subclinical in young children, but can also
cause apparent disease and also clinical
syndromes which involve different systems
of the body. Upper Respiratory Tract
Infections (URTIs) and summer colds are
caused by non-polio EVs [9,1].
In U.S 10-15 million infections of EV occur
every year. The spread of EV is not
predictable, different types of EV can be
common in different years with no pattern.
Humans are the only natural hosts of EV [9].
Besides respiratory infections, EVs are also
associated with other severe form of
diseases like encephalitis, myocarditis,
aseptic meningitis, hand-foot and mouth
diseases [13]. The present study was
undertaken to determine the occurrence of
EV in hospitalised children of age ≤ 5 years
with clinical features of respiratory
infection.

Transportation:
Following
sample
collection, the samples were properly
labelled and transported on ice at the earliest
to Advance Basic Science and Clinical
Research Laboratory, Department of
Microbiology & Immunology, Sawai Man
Singh Medical College, Jaipur.
Processing of Clinical samples:
The samples were processed as per
established standard operation procedures
(SOPs) of the laboratory for the detection of
respiratory viruses.
Detection of HEV:
Extraction of viral nucleic acid was
performed on an automated nucleic acid
extraction system ((Biomeuriex) as per
manufacturer's instructions. 110 µl of viral
nucleic acid was eluted from 400 µl of
sample. Following viral nucleic acid
extraction,
real-time
RT-PCR
was
performed by using EV specific primer
probe as described earlier [12] for the
detection of EV.

Materials and methods
Calculation of samples size:
Sample size for the study was calculated
as163 by using the formula n = 4 pq/l2 at an
error rate of 4% with a prevalence rate of
7% for ARI in children under five years of
age as reported by National Family Health
Survey - 3.

Results
A total of 247 clinical samples from
hospitalised children were tested for the
presence of Enterovirus. These samples
included 188 (76.11%) male children and 59
(23.89%) female children of age ≤ 5 years.
Among the total samples tested 15(6.07%)
children were found to be positive for
Enterovirus. Males predominated with 10
(66.67%) than females with 5 (33.33%)
among the positive samples.

Samples enrolled in the study:
A total of 247 samples from children of age
≤ 5 years were enrolled in the study with
prior consent from the parent/guardian. The
study was approved by the institutional
ethics committee.
Clinical Samples:
Collection:
Throat
swabs
and
nasopharyngeal aspirates were collected
from hospitalised children at J K Lone
hospital (a paediatric tertiary health care
centre at Jaipur) by a trained person as per

EV in different Age-groups:
Large numbers of samples were enrolled in
the age group 1-12 months as compared to
rest of the age groups. The positivity of EV
2
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Association of EV with different clinical
features:
Among the total EV positive samples the
virus was associated with cough in
15/15(100%),
fever
in
13(86.67%),
shortness of breath in 13 (86.67%) and
pneumonia in 5(33.33%) of patients. EV
was not detected in patients complaining of
wheezing, sore throat and nasal catarrh
(Figure-1).

was predominant in the age group 1-12
months 14/200 (7.0%) followed by 13-24
months age group 1/30 (3.33%) (Table-1).
No positivity of EV was detected in other
age groups.
Monthly activity of EV:
The circulation of the virus was observed in
all the months of the study period from
November 2013 - April 2014. EV was
predominant in winter months of the study
period and tends to decrease with the
starting of the summer months. The activity
of EV during different months is mentioned
in (Table -1)

Table -1: Age-wise and month-wise distribution of Enterovirus positive samples.
Age
Year
Month
Total
1-12
13-24
25-36
37-48
49-60
samples
months months
months
months
months
3
3
November
2013 December
3
3
3
3
January
3
3
February
2014 March
1
1
2
1
1
April
Total
14
1
0
0
0
15

Figure 1: Clinical features observed in patients positive for EV.
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autumn in tropical climate. Whereas, study
by Tokarz et al., [11] reported EV in late
summer months and winter months.
However, EV may vary with its circulation
patterns during different seasons in different
geographical areas.

Discussion
The present study reported EV in 6.07% of
hospitalised children with ARI. This is
consistent with an earlier study from
Madagascar which reported a positivity of
5.70% in children with respiratory infection
under 5 years [2]. EV was predominantly
detected in male patients as compared to
female patients in the present study. This
finding is similar with an earlier EV
surveillance study from Netherlands [8].
The present study reported EV in pneumonia
(33.33%) and bronchiolitis (13.33%) of
hospitalised children. These findings are in
line with an earlier surveillance study from
Netherlands on EV where hospitalisations
occur every year due to EV with severe form
of respiratory disease [8]. EV association
with pneumonia and bronchiolitis was also
reported by a previous study [10]. The
present study reported a significant
positivity of EV by real time RT-PCR.
Loeffelholz and Chonmaitree reported RTPCR to be a rapid and sensitive method for
the detection of respiratory viruses [7].
However a multicentre study from
Netherlands reported the sensitivity of RTPCR depends on the reagents and the
instrument used [3].
Our study reported a predominant positivity
of EV in children up to 1 year of age as
compared to children with higher age group.
Previous study from Japan reported EV was
detected predominantly in children with ARI
of age group between 1-4 years [4]. In the
present study EV was not detected in
children of age group between >2 years to ≤
5 years of age. The reason behind this may
be due to low number of samples enrolled in
this age group.
EV in our study was found to be
predominant in the winter months and was
found to be circulating throughout the study
period. The peak activity was seen
continuously from November 2013 Ferbruary 2014. Khetsuriani et al., [5]
reported EV in summer season and early

Conclusion
Enterovirus was detected in 6.07% of
children with predominance in the age group
of 1-12 months. EV was associated with
pneumonia (33.33%) and bronchiolitis
(13.33%) hospitalised children among the
positive samples. Further studies are
required in the state of Rajasthan to get a
clear picture of EV epidemiology and its
association in hospitalised children.
Acknowledgements
Authors acknowledge the financial support
from Indian Council of Medical Research to
BM for setting up ICMR Grade-I Virology
Research and Diagnostic Laboratory and
Senior Research Fellowship to MAS.
Conflict of interest: None
References
1. DO W and Fenner FJ. 1994 Medical
Virology, Academic Press Inc., San
Diego, 4th edition, pp 381-406. (Available
from
http://web.stanford.edu/group/virus/picor
na/2000/references.html). Accessed on
12/10/2014.
2. Hoffmann
J,
Rabezanahary
H,
Randriamarotia M, Ratsimbasoa A,
Najjar J, Vernet G, Contamin B,
Paranhos-Baccala G. Viral and atypical
bacterial etiology of acute respiratory
infections in children under 5 years old
living in a rural tropical area of
Madagascar. Plos One. 2012; 7(8):
e43666.
3. Jaramillo-Gutierrez
G, Benschop
KS, Claas EC, de Jong AS, van Loon
AM, Pas
SD, Pontesilli
O, Rossen
4

4.

5.

6.

7.

8.

IJSAR, 2(11), 2015; 01-05
circulation of enterovirus D68 in the
Netherlands, 2011–2014. Euro Surveill.
2014; 19(42): pii=20935. Available
online:
http://www.eurosurveillance.org/ViewArt
icle.aspx?ArticleId=20935. Accessed on
02/10/2015.
9. New Jersy Department of Health. 2014
Enterovirus-D68 (EV-D68) Frequently
Asked Questions. Available from
http://www.nj.gov/health/cd/documents/f
aq/ev_faq.pdf) Accessed on 02/12/2014.
10. Schieble J. H, Fox V. L, Lennette E. H. A
probable new human picornavirus
associated with respiratory diseases. Am
J Epidemiol. 1967; 85: 297–310
11. Tokarz R, Firth C, Madhi SA, Howie
SR, Wu W, Sall AA, Haq S, Briese
T, Lipkin
WI.
Worldwide emergence of multiple clades
of enterovirus 68. J Gen Virol. 2012;
93(9):1952-1958.
12. Wolffs PFG, Bruggeman CA, van Well
GTJ, van Loo IHM. Replacing traditional
diagnostics of fecal viral pathogens by a
comprehensive panel of real-time PCRs.
J. Clin. Microbiol. 2011; 49: 1926-1931.
13. Xiang Z, Gonzalez R, Wang Z, Ren
L, Xiao
Y, Li
J, Li
Y, Vernet
G, Paranhos-Baccalà G, Jin Q, Wang J.
Coxsackievirus A21, enterovirus 68,
and acute respiratory tract infection, Chin
a. Emerg Infect Dis. 2012; 18(5): 821824.

JW, Swanink CM, Thijsen S, van der
Zanden
AG, van
der
Avoort
HG, Koopmans
MP, Meijer
A.
September through October 2010 multicentre study in the Netherlands
examining laboratory ability to detect
enterovirus 68, an emerging respiratory
pathogen. J Virol Methods. 2013; 190:
53-62.
Kaida A, Kubo H, Sekiguchi J, Kohdera
U, Togawa M, Shiomi M, Nishigaki
T, Iritani
N.
Enterovirus 68 in children with acute resp
iratory tract infections, Osaka, Japan.
Emerg Infect Dis. 2011; 17(8): 14941497.
Khetsuriani N, Lamonte-Fowlkes A,
Oberst S, Pallansch M. A, Centers for
Disease
Control
and
Prevention (2006). Enterovirus
surveillance – United States, 1970–
2005. MMWR Surveill Summ. 2006; 55:
1–20.
Laxmivandana
R,
Yergolkar
P,
Gopalkrishna
V,
Chitambar
SD.
Characterization of the non-polio
enterovirus infections associated with
acute flaccid paralysis in south-western
India. Plos One. 2013: 8(4): e61650.
Loeffelholz M, Chonmaitree MLT. 2010.
Advances in diagnosis of respiratory
virus infections. Int J Microbiol. 2010;
Article ID 126049.
Meijer A, Benschop KS, Donker GA, van
der Avoort HG. Continued seasonal

5

