Mﬂj MANSOURA MEDICAL JOURNAL

ISSN - Print: 1110-211X - Online: 2735-3990
m—

journal homepage: mmj.mans.edu.eg

Maneours Medical, Jourmal

Volume 43 | Issue 2 Article 8

PREVALENCE OF ROTAVIRUS GASTROENTERITIS IN HOSPITALIZED
UNDER-5 YEARS CHILDREN IN A TERTIARY CARE HOSPITAL OF
MANSOURA-EGYPT

Wael Seliem
Mansoura University Faculty of Medicine, Pediatric Department

Amira Sultan
Mansoura University - Faculty of MedicineMedical Microbiology and Immunology Department - Egypt

awal Gouda
Mansoura University - Faculty of MedicineMedical Microbiology and Immunology Department - Egypt

Follow this and additional works at: https://mmj.mans.edu.eg/home

Recommended Citation

Seliem, Wael; Sultan, Amira; and Gouda, awal (2014) "PREVALENCE OF ROTAVIRUS GASTROENTERITIS IN
HOSPITALIZED UNDER-5 YEARS CHILDREN IN A TERTIARY CARE HOSPITAL OF MANSOURA-EGYPT," Mansoura
Medical Journal: Vol. 43 : Iss. 2, Article 8.

Available at: https://doi.org/10.21608/mjmu.2014.124768

This Original Study is brought to you for free and open access by Mansoura Medical Journal. It has been accepted for inclusion in
Mansoura Medical Journal by an authorized editor of Mansoura Medical Journal. For more information, please contact
mmj@mans.edu.eg.


https://mmj.mans.edu.eg/home/vol43
https://mmj.mans.edu.eg/home/vol43/iss2
https://mmj.mans.edu.eg/home/vol43/iss2/8
https://mmj.mans.edu.eg/home?utm_source=mmj.mans.edu.eg%2Fhome%2Fvol43%2Fiss2%2F8&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.21608/mjmu.2014.124768
mailto:mmj@mans.edu.eg

PREVALENCE OF ROTAVIRUS GASTROENTERITIS
IN HOSPITALIZED UNDER-5 YEARS CHILDREN
IN A TERTIARY CARE HOSPITAL
OF MANSOURA-EGYPT

FBy

Wael Seliema:b; MS,MD, Amira M. Sultana¢;
MS,MD, Nawal S. Gouda?:¢; MS,MD

From

Wael Seliem?P: MS,MD, Amira M. Sultan®C: MS,MD, Nawal S. Gouda®C: MS,MD
aMansoura University - Faculty of Medicine, bPediatric Department ,
cMedical Microbiology and Immunology Department - Egypt.

ABSTRACT

Rotavirus is responsible for a sig-
nificant gastrointestinal disease pri-
marily in children less than 5 years
of age worldwide causing massive
morbidity and mortality. This study
aimed to identify the proportion of
children with acute gastroenteritis in-
fected with rotavirus through system-
atic sampling over a 1-year period in
a tertiary care hospital, Mansoura
University Children’s Hospital - Man-
soura-Egypt

Patients and Methods

This study included all hospital-
ized children aged less than 5 years
who presented with acute watery
diarrhea. Collected stool
were tested for the presence of

samples

259

rotavirus using an ELISA kit.

Results

Out of 385 stool samples, rotavi-
rus antigen was detected in the stool
samples of 144 (37.4%), of which 74
(45.9%) samples were from infants
in the age group of 0—12 months. Fe-
ver was found to be significantly
more frequent among children with
rotavirus positive samples [86.5%
vs. 55.7%, P=0.02]. The same was
found with vomiting as it was more
frequent among children with rotavi-
rus positive samples [80% vs.
67.7%, P=0.05]. Severe dehydration
was significantly more common in
patients with rotavirus infection
[31.9% vs. 18%, P=0.02], while mild
and moderate dehydration did not
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show the same level of significance
[17% vs. 22.5, P=0.42] and [51% vs.
59.4%, P=0.74] respectively. Rotavi-
rus positive cases aged less than
one year were found to present with
a severe degree of dehydration 34
(45.9%) while moderate degree of
dehydration was most frequently pre-
sented among other age groups indi-
cating that the younger the age the
more the severity of symptoms of
rotavirus infection.

INTRODUCTION

Rotavirus is considered a pre-
dominant etiologic factor for acute
gastroenteritis which can be severe
enough necessitating hospital admis-
sion among children globally [1]. It
accounts for an aggressive gastroin-
testinal illness chiefly in children
aged < 5 years all over the world
leading to a considerably higher mor-
bidity and mortality rates particularly
in the developing countries [2]. Rota-
virus modifies the function of small
intestinal epithelium resulting in en-
terocyte destruction and subsequent-
ly diarrhea with malabsorption [3].
The disease severity can be affected
by both viral and host factors which
explain cases of symptoms-free rota-
virus infections that have been previ-
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ously reported among all age groups
(4],

The mucosal immune system is

considered a valuable defense
mechanism which has the ability to
protect the gastrointestinal mucosal
surface against invasion by potential-
ly harmful pathogens [5: 6l. The im-
paired sodium and glucose absorp-
tion is the reason behind diarrhea
caused by rotavirus infection, as the
non-absorbing immature crypt cells
have replaced the damaged cells on
intestinal villi [7]. Exposure to infec-
tion occurs in early life as almost
90% of children 3 years or less of
age have detectable serum antibod-
ies against rotavirus, indicating high
levels of exposure [1].

This study aimed to identify the
proportion of children with acute gas-
troenteritis
through systematic sampling of hos-
pitalized children under 5-years in a
tertiary care hospital in Mansoura-
Egypt over a period of one year.

infected with rotavirus

PATIENTS AND METHODS
The current study was conducted
in a tertiary care hospital, Mansoura
University Children’s Hospital - Man-
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soura-Egypt, from September 2012
to September 2013. This study in-
cluded all children < 5 years who
presented with acute watery diarrhea
and required hospital admission. A
written consent was obtained for
each child from the respective guar-
dian after explaining the purpose of
the study. Diarrhea was defined
when there was an increase in the
stool frequency in comparison with
the regular habit of a child less than
5 years 7. If a child has experi-
enced 3 or more bouts of watery or
looser-than usual stools and/or pro-
jectile vomiting within 24 hours
through the previous 3 days period,
gastroenteritis is considered as de-
fined by the WHO [8]. Clinical data
including age, sex, duration of ill-
ness, number of stools, associated
vomiting and fever, degree of dehy-
dration,
were recorded on a standardized
case reporting form. An institutional
Ethical Committee approval was ob-
tained prior to commencement of the
study.

and concomitant illness

Exclusion criteria included infants
with history of
surgical procedures, suspected extra
intestinal causes of diarrhea, previ-

gastrointestinal

ous immunosuppressive therapy
and infants who received rotavirus
vaccine.

Stool specimens from all hospital-
ized children aged under 5 years
who presented with acute watery di-
arrhea were collected, transported in
iceboxes and stored at -20°C. Rota-
virus detection in the collected stool
conducted by
means of an antigen detection appa-
ratus, the enzyme-linked immunosor-
bent assay (ELISA) (Premier TM Rot-
aclone ® Meridian Biosciences,
Cincinnati, Ohio, USA), as per kit
protocol. An internal control was in-
cluded in all runs, and the run was
repeated if the internal control did
not fall in the expected range. The
same stool samples were also tested

specimens were

for the detection of any secondary
bacterial infection through routine mi-
crobiological diagnosis. The onset
and duration of clinical manifesta-
tions were
degree of dehydration was classified
into mild, moderate and

recorded. The clinical

severe

by means of a clinical scoring

scheme [9].

The rotavirus negative stool sam-
ples were further processed for de-
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termining the cause of diarrhea.
Samples were tested for other micro-
biological
and sensitivity test [10]. Parasitic in-

causes through culture

fections in the samples were diag-
nosed by routine microscopy [111.
Lactose intolerance was detected by
Benedict test [12].

Statistical Analysis

Study data were initially captured
into Microsoft Excel program then
exported into Statistical Package for
Social Sciences (SPSS, Version 15)
for editing and statistical analysis
[Chicago, IL, USA]. The P value <
0.05 was considered significant.

RESULTS

Of the total 385 stool samples
collected, 161 from age group 0-12
months, 89 from age group 13-24
months, 68 from age group 25-36
months, 43 from age group 3748
months and 24 from age group
49-60 months. Rotavirus antigen
was detected in 144 (37.4%) sam-
ples of which 74/161 (45.9%) from
the age group 0-12 months, 31/89
(34.8%) from the age group 13-24
months, 23/68 (33.8%) from the age
group 25—-36 months, 11/43 (25.6%)
from the age group 37-48 months
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and 5/25 (20.8%) from age group
49-60 months (Table 1).

As many as 43 rotavirus positive
stool samples were concomitantly
tested for the presence of secondary
bacterial infection. Pathogenic bacte-
ria identified were Klebsiella species,
Enterobacter species, Shigella spe-
cies and Escherichia coli. The major-
ity of cases with secondary bacterial
infections in the stool samples (28
cases) were found in the age group
from 0-12 month. Eight cases were
found in the 13-24 month group, 4
cases aged 25-36 month and 3 cas-
es were found in the 37-48 month
group. Stool samples from patients
in the 49—60 months group did not
have any secondary bacterial infec-
tion.

The clinical manifestations occur-
ring in children with gastroenteritis
were recorded in Table 2. Fever was
found to be significantly more fre-
quent among children with rotavirus
positive samples [85.4% vs. 56.4%,
P=0.02]. The same was found with
vomiting as it was more frequent
among children with rotavirus posi-
tive samples [80.5% vs. 68.5%,
P=0.05]. Severe dehydration was
significantly common among patients
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with rotavirus infection [31.3% vs
18.3%, P=0.02], while mild and mod-
erate dehydration did not show the
same level of significance [16.7% vs.
22.8%, P=0.42] and [52.1% vs.
60.2%, P=0.74] respectively.

The most frequent clinical mani-
festations recorded among rotavirus
positive cases in the age group 0-12
months were fever, vomiting and se-
vere dehydration (95.9%, 97.3% and
45.9% respectively) when compared

less than one year were found to
present with severe dehydration
(45.9%) while a moderate degree
of dehydration was most frequently
presenting among other age groups
indicating that the younger the age
the more aggressive the symptoms
of rotavirus infection as shown in
Table 3.

The number of days of hospi-
talization in rotavirus infected chil-
dren under-5 years of age has been

to other age group categories as shown in Table 4. No seasonal
shown in Table 3. prevalence of rotavirus diarrhea
has been detected as shown in
Rotavirus positive cases aged Figure 1.
Table 1: Distribution of rotavirus positive stool samples of hospitalized under-5 years children.
Age Samples Rotavirus positive Secondary bacterial
patients infection
group Obtained
(month)
0-12 161 74 (45.9%) 28(37.8%)
13-24 89 31 (34.8%) 8(25.8%)
25-36 68 23 (33.8%) 4(17.4%)
3748 43 11 (25.6%) 3(27.3%)
49-60 24 5(20.8%) 0(0.0%)
Total 385 144(37.4%) 43(29.9%)

MANSOURA MEDICAL JOURNAL
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Table 2: The clinical picture and hospital stay in rotavirus positive and negative children.

Variable Rotavirus Positive Rotavirus Negative P value

(N=144) (N=241)

Fever (%) 123 (85.4%) 136 (56.4%) 0.02

Mild dehydration (%) 24 (16.7%) 55(22.8%) 0.42

Severe dehydration (%) 45 (31.3%) 44 (18.3%) 0.02

Table 3 Distribution of clinical features in rotavirus infected children under-5 years.

Age Samples  Rotavirus  Fever Vomiting Dehydration
positive (%)
group  obtained (%)
(month)
0-12 161 T4(459%) T1(959%) T72(973%)  8(10.8%) 32(43.2%) 34(45.9%)

25-36 68 23(33.8%) 16(69.6%) 13(56.5%)  S(2L7%)  15(652%) 3 (13.0%)

49-60 U 508%)  3(60.0%  2(400%)  1(200%)  4(30.0%)  0(0.0%)

Vol. 43, No. 1 &2 Jan. & April, 2014
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Table 4: Distribution of days of hospitalization in rotavirus infected children under-5 years.

Age group Rotavirus positive Days of hospitalization

(month)

0-12 74 13 (17.6%) 43 (58.1%) 18 (24.3%)

25-36 23 7(30.4%) 11 (47.8%) 5 (21.7%)

49-60 5 4(80.0%) 1(20.0%) 0(0.0%)

Number of Hospitalized Cases

Mar.13
Apr.13
May13
Jun13
July13
Aug.13
Sep.13

Figure 1: The distribution of hospitalized cases presenting with rotavirus diarrhea across the
year.

MANSOURA MEDICAL JOURNAL
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DISCUSSION
Rotavirus is disseminated by
feco-oral route most commonly

through close contact from person to
another person and by infected fo-
mites and less commonly through
water and food. The virus can sur-
vive for long times in fomites unless
disinfected [13, 14]. This ensures that
rotavirus diarrheal diseases are
prevalent all the year round, al-
though peak periods are observed
during the winter months, October to
February as noted in previous stud-
ies [15-17]. Ensuring good water
quality and sanitary conditions do
not have maximal effect in the con-
trol of rotavirus diarrhea; hence, the
emphasis on immunization [13]. The
methods of feeding and type of com-
plementary feeding were not predic-
tors of rotavirus diarrhea in children.
Although contaminated food (which
could be from the bottle) aids in
transmission of rotavirus [18].

In the present study we found that
gastroenteritis in 37.4 % of the chil-
dren aged less than 5 years were
due to rotavirus. In reports from oth-
er developing countries such as In-
dia, rotavirus was identified in 39%
of stool samples collected from chil-
dren aged under 5 years according

Vol. 43, No. 1 & 2 Jan. & April, 2014

to their surveillance network [19, 20],
Studies in other parts of Asia have
shown a much higher prevalence
rate [211. These may show that the
epidemiology of rotavirus differs ac-
cording to the locality, socio-
economic status and general living
conditions.

In our study infants aged <12
months had a prevalence of 45.9%
of rotavirus diarrhea with lower ten-
dency among infants and children
aged 13-24 months and 25-36
months (34.8% and 33.8%, respec-
tively). These data are of great im-
portance as lower prevalence of in-
fection among the same age group
in the developed countries, high-
lights the importance of rotavirus
vaccination given to them alongside
their compulsory primary immuniza-
tion program in preventing the vast
majority of infected cases. In our
study the same as reports from de-
veloping countries, this age related
prevalence is somewhat higher due
to absence of vaccination set up and
the majority of rotavirus cases oc-
curred throughout the first year of life
in hospital-based studies [21].

Regarding seasonality, an obvi-
ous seasonal variation was not
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shown in our study and rotavirus
gastroenteritis increased from March
through August and was less during
the rest of the year from September
through February. Our study did not
show any peering between rotavirus
gastroenteritis and any time of year
with an uneven distribution through-
out the year, similar to previous re-
ports from India [22, 23], Other stud-
ies have shown significant increment
of rotavirus- gastroenteritis during
winter from October to February [24-
26]. Rotavirus was markedly season-
al in certain places such as northern
India but with more tropical climate
in southern locations, a less season-
al variation was reported [19, 27, 28],
Mixed infections are common, and it
has been demonstrated that mixed
infection with entero-toxic Escheri-
chia coli and rotavirus caused a
higher mortality than did either dis-
eases, individually. In surveillance,
co-infection of rotavirus and Escheri-
chia coli (11.1-45.5%), Salmonella
species (0.5-4.8%), Giardia species
(1.7-8.6%) and Shigella flexneri
(8.2-8.0%) had been recorded from
Iran; also children who suffered from
mixed infection have shown higher
incidence of vomiting, dehydration
and fever [29]- Mixed infections might
result from unhealthy environments

to a larger extent in urban slums; in-
oculate of more diverse serotypes of
rotavirus along with enteropathogens
prevalent in water or contaminated
food are the determinative causa-
tives [30]. In our study, although the
duration of hospitalization of children
under-5 years of age who suffered
from rotavirus gastroenteritis was
longer than those who suffered from
non-rotavirus gastroenteritis, this dif-
ference did not show any statistical
significance. Also, the majority of
age groups included were hospital-
ized between 3 to 6 days.

There were a few limitations of
the present study. As this study is
hospital-based, the prevalence of
rotavirus might have been different
from the actual prevalence in the
community. The incidence of the dis-
ease could not be calculated in this
study.

Conclusion

Our study has made it quite clear
that more than one-third of the diar-
rheal disorders among children aged
under 5 years are due to rotavirus.
Therefore, personal hygiene and
hand washing practices among fami-
ly members is of great importance to
limit the spread of the disease and to

MANSOURA MEDICAL JOURNAL
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practice a very strict preventive 5.
measures in terms of compulsory
vaccination against rotavirus.
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