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Abstract: Background: Rotavirus infection causing gastroenteritis is one of the major health concerns throughout the world. Millions
of children are affected by the disease. Objectives: To determine the prevalence of Rota virus among diarrheal children and study the
relation of Rotavirus with some of the major socio- demographic factors and clinical features. Materials and Methods: The patients of
this study included 100 who came to the AL-Imamin AL-Kadhimin Medical City, suffering from gastrointestinal complaints with
diarrhea. General fecal samples were taken from them during the period from May 2014 to February 2015. The age range was 1month
to 18 years. The fecal specimens were collected in sterile containers, stored at -20c until test for the presence of human Rotavirus
antigen by ELISA and Dia spot test were performed. Results: We examined 100 children with diarrhea; the rotavirus antigen was
detected in 24% of fecal specimens from children with diarrhoea. Human rotavirus antigen was detected more in stool of child less than
2 years of age, more in low mother education group and rural patients; and less among breast-fed infants. There was no sex predilection
to get the infection with the virus. Children with diarrhoea due to rotavirus infection may have certain clinical features that raise the
indexes of suspicion for a clinical diagnosis of the condition. Conclusion: The present study confirms the current burden of rotavirus
gastroenteritis in infants, and usually associated with one or more respiratory symptoms and it is highly prevalent among children from
rural areas and of low mother education. The clinical features from children with rotavirus gastroenteritis are non-specific but highly

suggestive and should raise the indexes of suspicion of infection with this virus.
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1. Introduction

The World Health Organization (WHO) ranks diarrheal
disease as the second most common cause of morbidity and
mortality in children in the developing world (1),where poor
sanitary and hygienic conditions exist. More than 5000
children are dying every day as a result of diarrheal disease.

Many studies have been conducted in various geographic
sites to identify the etiology of these diarrheal illnesses and
to formulate a composite picture for estimating their global
burden. The etiological agents of diarrhea include viruses,
bacteria, and parasites. The incidence of pathogens causing
diarrhea varies between developed and developing countries.
In developed countries about 70% of diarrheal cases are of
viral (40% rotavirus)(2), while 35% viral incidence (15% -
25% rotavirus)in developing countries(3). Rotaviruses
comprise a genus within the family Reoviridae.
Therotavirion has a non enveloped, complex, triple-layered
capsid structure that surrounds a genome composed of 11
segments of double-stranded RNA. There are six structural
proteins and six nonstructural proteins, each encoded in
aunique genome segment except for nonstructural proteins 5
and 6 (NSP5 andNSP6), which are encoded in overlapping
reading frames of a single segment. Therotavirus genus is
divided into serological groups from A to H have been
recognized as infecting various species (4).However, only
groups A-C and H can infect humans, group A viruses being
responsible for over 90% of all infections (5), and has been
established as the predominant group causing human
rotavirus diarrheal disease . Group B seems to be limited to

causing epidemic infection in Asia and the Indian
subcontinent, whereas group C rotavirus causes endemic
infections that frequently go unrecognized (6).

Rotaviruses are recognized as the single most significant
cause of severe gastroenteritis, malnutrition and diarrhea in
young children in both developed and developing countries
worldwide (7). Although rotavirus can infect older children
and adults, diarrheal disease is primarily observed in
children under 2 years of age (7). It has been estimated that
worldwide, each year, diarrhea attributable to rotavirus
infection results in 453 000 deaths in children younger than
5 years which accounts for 37% of deaths attributable to
diarrhoea and 5% of all deaths in this age group . 90% of
these deaths occur in sub-Saharan Africa and South East
Asia(8).The main symptoms of rotavirus gastroenteritis
(RVGE) are fever, abdominal pain, lethargy, diarrhea and
vomiting that may lead to hypovolemic shock and
dehydration (9). Severe cases may lead to death (10).It is not
possible to diagnose rotavirus infection by clinical
presentation because the clinical features of rotavirus
gastroenteritis do not differ from those of gastroenteritis
caused by other pathogens. Specific diagnosis of infection
with rotavirus is made by finding the virus in the child's
stool byenzyme immunoassay. Other methods, such as
electron microscopy and PCR, are used in research
laboratories to avoid inappropriate use of antimicrobial
therapy.

The present study was conducted to assess the prevalence of
rota virus among diarrheal children and to investigate the
link between rotavirus infection and some of the major
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socio-demographic factors and clinical features. This could
then contribute to appropriate policies aimed at controlling
diarrheal diseases.

2. Materials and Methods

The patients of this study included 100 who came to the AL-
Imamin AL-Kadhimin Medical City, suffering from
gastrointestinal complaints with diarrhea.

General fecal samples were taken from them during the
period from May 2014 to February 2015. The age range was
Imonth to 18 years.

The fecal specimens were collected in sterile containers,
stored at -20c until test for the presence of human Rotavirus
antigen by ELISA and Dia spot test were performed.

Detection of rotavirus by Dia Spot test

The one step Rotavirus Rapid Test Device (Acon, Germany)
is a rapid visual chromatographic immunoassay for the
qualitative detection of rotavirus in human fecal specimens.
This kit is intended to be used as an aid in the diagnosis of
rotavirus infection. This test was performed according to the
manufacturer’s specifications.

ELISA test for human Rotavirus Antigen

The Rotavirus  Antigen  Detection  ELISA kit
(RIDASCREEN® Rotavirus test. Germany) is a qualitative
determination of rotavirus antigen in feces. This test was
performed according to the manufacturer’s specifications.

Medical history was recorded and physical examination was
carried out for each patient. The following information was
recorded: age, sex, residence, date of admission, type of
feeding, socioeconomic status and clinical presentation. The
study was approved by the ethical committee of the College
of Medicine/ Al-Nahrain University.

Statistical Analysis

Prevalence of infection was compared between different
variables by Chi-squared test. Significance was attributed to
probability values P < 0.05. Computer SPSS and Microsoft
excel programs were used for determination of probability
values.

3. Results

Positive rotavirus antigen was detected in 24 out of 100
samples (24%) by DiaSpot and ELISA (Tablel). Results of
rotavirus detection by Dia Spot test reflecting a sensitivity
and specificity of 100 %, 100%, respectively, the
comparisons were made on the assumption that the
specimens tested with ELISA were genuinely positive or
negative.

Table 1: Comparison of the Rotavirus Results Obtained by
Enzyme linked Immuno sorbent assay and Dia Spot test

Methods Exa:c])md Positive |Negative [Sensitivity | Specificity
Diaspot 100 24 76 100% 100%
ELISA 100 24 76

Of the total rotavirus positive patients, 26.32% were male
and 20.93% were female, the result showed there was no
gender significant preference to get the infection with the
virus. The majority of rotavirus-positive cases were
observed in children less than 2yearswere 9.5 times likely to
have RV (95% CI: 1.402-64.38, p<0.001) than other age
groups. Whereas age group of 6-11 years old revealing the
lower percent of rotavirus infectivity (7.69%).Statistically,
the frequency of rotavirus infection varied significantly with
age groups as shown in table 2.

The high prevalence of RV was demonstrated in children
from rural areas 14 (50%) and 18(38.29%) their mother have
illiterate or in complete primary school. In this study the
most child feeding on artificial milk were infected with
rotavirus (85.71%).

Table 2: Distribution of Rotavirus patients according to gender, age, residence, mother education and type of feeding in the
resent study

. Prevalence of Rota
Variable Factors Positive % Negative % Total p value
Female 9 20.93 34 79.10 43
Gender type  Iipie 15 2632 0 7370 |57 0-39N8
<2 years 5 50.00 5 50.00 10
2-5 years 14 46.67 16 53.30 30
< *
Age groups 6-11 years 3 7.69 36 9230 |39 0.001
12-18 years 2 9.52 19 90.50 21
Rural 14 50.00 14 50.00 28
. - N
Residence Urban 10 13.89 62 8611 |72 0.001
Moth [lliterate or in complete primary 18 38.29 29 61.70 47
. dflcae;on Primary or secondary 5 15.15 28 8484 |33 0.004*
high school or University 1 5.00 19 95.00 20
Type of feeding | Breast 1 12.50 7 87.50 8 0.004*
(1&2 years) Artificial 6 85.71 1 14.29 7 )
p: probability
*Significant (p < 0.05); NS not significant
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Regarding to the clinical presentation (Table.3);57.14% of
child with less than 3 days duration of diarrhea and 51.85%
of patients with RV presented with vomiting as well as,
7.41% were afebrile and 54.55% had a low grade fever (< 39
°C), dehydration was evident in 85% .

The prevalence of one or more associated respiratory
symptoms (nasal discharge, cough, and wheeze) in patients
with RV was 88.24% compared to 89.16 % of patients with
non- RV whom never had any respiratory symptom.
However all tested child without RV vaccine

Table 3: Distribution of Rotavirus patients according to Clinical features in the present study

o Prevalence of Rota
Clinical features — - Total | p value
Positive | % |negative | %
Du'ratlon of <3 8 57.14 6 4286 | 14 <0.001*
diarrhea >3 16 18.60 70 81.40 | 86
.. Yes 14 51.85 13 48.15 | 27 "
Vomiting RS T 10 1370 63 | 8630 73 | 00!
None 2 7.41 25 92.59 | 27
Fever <39 18 54.55 15 4545 33 <0.001*
>39 4 10.00 36 90.00 | 40
. Yes 17 85.00 3 15.00 | 20 "
Dehydration 0 T 1875 | 73 [ 9125] 80 | %!
Respiratory Yes 15 88.24 2 11.76 | 17 <0.001*
symptoms None 9 10.84 74 89.16 | 83 )

*Significant (p value < 0.05)

4. Discussion

Rotavirus is endemic worldwide; the infection is associated
with high rates of morbidity throughout the world and high
rates of mortality in developing countries (11).

The routine diagnosis of rotavirus is based on rapid
detection of group A antigen in faeces, generally by latex
agglutination or enzyme immunoassay (12). In this study,
viral antigens were determined by immunochromtochraphy
and ELISA in 24 (24%) of 100 stool specimens. However,
immunochromtochraphy test was established that (100%)
sensitivity and specificity by detecting of rotavirus with
ELISA assays.

The rapid diagnosis of rotavirus infection in patients
admitted to the hospital with symptoms of gastroenteritis
would enable better treatment of the patient, such as
isolation or discharge, as in many cases effective rehydration
can be achieved at home, and most rotavirus infections are
self-limiting (13). An accurate diagnosis of rotavirus is
essential since it obviates the unnecessary use of antibiotic
therapy. The methods of choice for the detection of rotavirus
in stool samples should have high degrees of sensitivity and
specificity, high predictive values, and reproducibility,
which ensure consistency of performance in the laboratory.

ELISA test kits for detection of viral antigens is the method
commonly used in many laboratories in combination with
either electrophero type determination by PAGE or detection
of viral particles by electron microscopy , as well as other
conventional methods used for detection of viruses (14).The
present study demonstrated that the degree of sensitivity and
specificity of immunochromtochraphy test showed a roughly
linear relationship with the degree of ELISA sensitivity and
specificity, Thus, the simple and inexpensive
immunochromtochraphy test would be useful as a screening
procedure to detect rotaviruses in stools of children with
diarrhea.

The prevalence of rotavirus in our study are consistent with
other studies about decline in hospital admission. In USA a
nationwide study performed by Tate et al showed decline by
67-69% (15), and in Australia by Buttery et al 2011 showed
a reduction by 87% (16).Occurrence, other studies showed
burden of rotavirus gastroenteritis was estimated with high
rate in different studies. At 2013, AL- Khafaji et al. In Babil
showed positive rotavirus antigen was detected in 108out of
236 samples (45.76 %) (17). While in 2014, Al-Sayidi et
al.(18), in Baghdad showed the rate of rotavirus infections
was detected in (91.3% ).In neighboring countries studies on
prevalence of Rota virus gastroenteritis was (40%), (35%)in
Iran by Khaliliet al 2004 (19), and Turkey (37%) by
Karadag et al 2005 (20).

These different detection rates may be explained by different
conditions of the studies, such as the season of sampling and
the sampling methods. Rotavirus infection is also known as
infantile diarrhea (since almost all children are infected in
their first few years of life when they are especially at risk
for the disease) or winter diarrhea. It is a highly contagious
and unpredictable disease and may lead to severe
dehydration and even death (21) However, prevalence of
rotavirus disease varies from year to year because of the
presence of other gastroenteritis-causing pathogens,
differences in study outcomes and age strata can cause
variation. Vaccine administration where effectiveness is
greater than 80% (22).

Rotavirus infection occurred in all age groups between 1
month and 18 years with a peak in infants. There was a low
rate of rotavirus isolation among the adults. This
phenomenon may be attributed to the fact that the maternal
antibodies are only protective in the first few months of
infant life owing to their short half-life. As a result, this
protection is lost as infants approach 6 months when the
antibodies wane, hence the increase in the number of cases
of rotavirus gastroenteritis as from 6 months (23).While, the
increased frequency of rotavirus infection after two years of
age may be attributed to the fact that most children may be
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associated with the dual condition of extremely high virus
concentration in feces (more than 109 virus particles/g) and
the low inoculums(10-100 virus particles) required for
infection(24).

Males were tending to be more effected by RV in compares
to females. Statistically, gender differences were non-
significant (p>0.05). These male predominate in the present
study was in agreement with the results of some local
studies (25, 26), and some regional neighboring countries
(27, 28). Other study had found a relation between the risk
of RV diarrhea and male gender in addition to other factors
such as, poor education level (29).

Poor hygienic practices, home overcrowding, neglect, and
lack of health education with poor health services. The high
prevalence of RV demonstrated in children from rural areas
can be related to the unsanitary practices associated with the
child development. Socioeconomic status including level of
mother education and residence was also studied as risk
factor for transmission of Rotavirus. In a community-based
survey carried out in two residential areas of different
sanitary and socioeconomic conditions in Basra, Iraq, it was
suggested that there is possibility of favoring Rotavirus
transmission by poor personal hygiene, poor sanitation, and
low educational level (30).

The prevalence of RV infection was least among infants
who were breast fed and highest among infants on artificial
formula, These findings are consistent with the findings of
most other studies published worldwide (31) and this may be
explained by the anti-infective and anti-inflammatory
properties of human breast milk (32).

In our study, Rotavirus was isolated from the 15 out of 24
infants with respiratory tract infections. Respiratory mode of
transmission had been suggested because of the association
of human RV with respiratory signs and symptoms;
although the causal relationship between respiratory and
gastrointestinal symptoms had not been established as no
RV particles had been isolated from respiratory secretions
(33).

RV diarrhea children were significantly more likely to have
dehydration and vomiting than non — RV diarrhea children.
This indicated that RV diarrhea is a heavy burden in
children health care, incurring great economic cost.
Stephered et al (34) reported that vomiting was the initial
symptom diarrheic children with RV gastroenteritis.
Brabhan et al (35) had shown that RV is accompanied by
abnormal gastric motor function, and this abnormality may
be the cause of vomiting. Ruuska and Vesikari (36) recorded
that most of children with RV were febrile, but only 14%
had fever more than 39°c.

In conclusion, the present study confirms the current burden
of rotavirus in infants, and usually associated with one or
more respiratory symptoms and it is highly prevalent among
children from rural areas and of low mother education. The
clinical features from children with rotavirus gastroenteritis
are non-specific but highly suggestive and should raise the
indexes of suspicion of infection with this virus.
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