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Introduction 
 

Diarrheal diseases are major causes of 

hospitalizations and child deaths globally. 

They account for approximately one in six 

deaths among children younger than five 

years 

 

(Black RE et al).WHO and UNICEF data 

shows 2 billion cases of diarrheal diseases 

worldwide every year (Bass CW et al). 1.9 

million children less than 5 years perish 

every year from diarrhea. 18 % of all deaths 

in children less than 5 years is due to 

diarrhea. 

 

 

 

 

 

 

 

 

 

 

More than 5000 children die every day & 

constitutes 78 % of the burden in Africa and 

South East Asia (Bassani DG et al., Parashar 

UD et al). 

 

In India, annually about 2.3 million deaths 

occur in children in children less than 

5years. Diarrheal diseases are the cause for 

3,34,000
 
of them (Black RE et al., Parashar 

UD et al).
 
Rotavirus is the leading cause of 

severe diarrhea in children in developed as 

well as developing countries (CDC 

2008). Rotavirus infects almost all children 
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Rotavirus is a leading cause of infantile diarrhea worldwide & is responsible for 
approximately 20% of diarrhea associated deaths in children under 5 years of age. 

Around 20-50% of hospitalized cases of diarrhea are due to Rotavirus. Study was 

conducted from June 2014 to November 2014. A total of 191 stool samples were 
collected from infants & children less than 5 year of age with history of diarrhea. 

Rotavirus vaccination status was noted. Rota viral antigen in stool sample was 

detected using a Rotavirus stool antigen detection kit (SD – Bioline). Out of 191 

stool samples tested, 78 (40.8%) was positive for Rotavirus antigen. In this study 
134 (70.2% ) belonged to less than 2 years of age and 57 (29.8%) were between 2-5 

years of age. Among 191 children, 100 were immunized against Rotavirus. Among 

the 91 unimmunized, 78 (85.7%) were found positive for Rotavirus antigen. The 
increase in occurrence of Rotavirus diarrhea in unimmunized as compared to 

immunized children shows the need for Rotavirus vaccination. Thus Rotavirus 

vaccination will contribute to significant reduction of Rotavirus diarrhoea in 
children less than 5 years of age.Widespread use of Rotavirus vaccines can prevent 

about 2 million deaths over the next decade. 
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by the age of five, both in the developing 

and developed countries (WHO 2005 

guidelines). It has been estimated that per 

day, 370000 episodes of rotavirus diarrhea 

occur, 50,000 cases are hospitalized and 

2000 die in the world (Zheng BJ et al). In 

India, about 20-30 per cent of hospitalized 

diarrhea cases are caused by Rotavirus 

gastroenteritis in infants and young children 

during winter months (Nath G et al). 

 

Rotavirus belongs to family Reoviridae, 

genome of the virus consists of 11 segments 

of double stranded linear molecule of RNA. 

There are seven rotavirus groups (A to G).
 

Only groups A, B, and C infect humans. 

Group A, which has multiple strains, causes 

the majority of childhood infections (Zheng 

BJ et al., Phukan AC et al). Although human 

of all ages are susceptible to rotavirus 

infection, children 3 to 24 months of age 

account for the vast majority of severe 

infections (Ram S et al). The illness usually 

lasts 3-8 days, but virus shedding continues 

for about 10 days to 1month (Barnes GL et 

al).  

 

Clinically, Rotavirus gastroenteritis is 

characterized by profuse diarrhea, mild fever 

and vomiting, leading from mild to severe 

dehydration (Bon F et al).
 

The clinical 

manifestations of Rotavirus diarrhea alone 

are not sufficiently distinctive to permit 

diagnosis. It is observed that children below 

5 years of age who were hospitalized for 

severe diarrhea showed positivity for 

Rotavirus. Realizing that Rotavirus causes 

severe diarrhea, it is desirable to devise 

rapid, easy and cost effective methods it’s 

for detection (Versalovic J et al). 
 

Rotavirus can be detected by single step 

rapid test, Enzyme linked immunosorbent 

assay, Lattice agglutation test, Ribonucleic 

acid - Polyacrylamide gel electrophoresis & 

Polymerase chain reaction (PCR) (WHO 

guidelines 1997). Early detection of 

Rotaviral diarrheal diseases will reduce 

indigenous use of antibiotics, development 

of resistance. Also, to initiate Rotavirus 

vaccination which prevents hospitalization 

and the fatality of disease (Kelkar SD et al).
 

 

Currently two rotavirus vaccines have been 

shown to be effective against rotavirus and 

have been licensed in more than 100 

countries, including India (Bahl R et al).
 
In 

the present study children less than 5 years 

of age were evaluated for rotavirus diarrheal 

diseases using Standard diagnostic Bioline 

Rotavirus stool antigen kit. This study was 

taken up to find out the occurrence of Rota 

viral diarrhea at our institute.  

 

Materials and Methods 

 

This prospective study was conducted 

between June 2014 to November 2014 at 

Rajarajeswari medical college & hospital, 

Bengaluru. Permission for conducting this 

study was obtained from the Institutional 

Ethical Committee. A single stool sample 

was collected from 191 infants and children 

less than 5 years hospitalized in pediatrics 

ward for diarrheal diseases were included in 

present study. Vaccination history against 

Rotavirus was duly noted. All diarrheal 

cases above 5 years were excluded.Stool 

samples were collected using sterile plastic 

containers & were transported as early as 

possible to the laboratory for analysis and 

the in case of delay samples were 

refrigerated at 4
0
C.  

 

Methodology: A Rapid test one-step lateral 

flow immunochromatographic assay that 

detects group A Rotavirus was detected 

using Standard Diagnostic Bioline Rotavirus 

stool antigen kit. This kit used colloidal 

gold-labeled monoclonal antibodies against 

the capsid protein of gene 6 (VP6) of 

rotaviruses. Test procedure was done as per 

manufacture’s instruction. 
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Results and Discussion  
 

Among 191 stool samples collected 134 

stool samples were from children less than 2 

years of age group & 57 stool samples were 

from children between 2-5 years as shown in 

Table 1. 

 

134 patients belonged to less than 2 years of 

age, of which 83 (43.4%) were 

predominantly male. The remaining 57 

(29.9%) years were in the 2 to 5 of age 

group. 

 

Table 2 shows 64 (82%) cases were 

Rotavirus positive in patients less than 2 

years of age as compared to 14 (18%) in 

patients of 2-5 years of age. This indicates 

the higher number of cases occurring in 

patients below 2 years of age. 

 

Table 3 show that of the 67 unimmunized 

patients 64 (70.3%) had developed 

Rotavirus diarrhea. Whereas the 67 

immunized patients were Rotavirus positive.  
 

Worldwide Rotaviral gastroenteritis is 

responsible for 611,000 childhood deaths 

out of which more than 80% occur in low-

income countries (Bahl R et al). Rotavirus is 

the most important cause of early childhood 

nonbacterial gastroenteritis in both 

developed and developing countries.The 

infection is also observed in older children 

and adults. In developed countries 50% of 

pediatric hospitalization are due to acute 

diarrhea, while in developing countries like 

India, it is responsible for an estimated one 

million deaths annually (Paramita SG). Of 

the approximately 600,000 annual deaths 

due to rotavirus worldwide, more than 

150,000 occur in India (Bass CW et al., 

Bassani DG et al). Also, 20 to 30 percent 

hospitalized cases of diarrhea are due to 

rotaviruses (Parashar UD et al., Bassani DG 

et al).
 

It is estimated that Rotavirus is 

responsible for 24 million outpatient visits, 

2.4 million hospital visits and 6,11,000 

deaths annually with 80 per cent of these 

taking place in poorer countries (zafer K et 

al). In India, 350,000 children, under 5 die 

every year due to acute diarrheal diseases, 

out of which one third of them is due to 

Rotavirus gastroenteritis. The prevalence of 

Rotavirus diarrhea in India has been found 

to vary between 7 to 71 % in hospitalized 

children less than 5 years of age with acute 

gastroenteritis (Ayman J et al).
 

 

In our study rotavirus diarrhea was seen in  

children less than 5 years is (78) 40.8% 

which is in close correlation with study by 

Jain V et al & Gazal S et al study, who 

showed 41% & 41.9%(Jane S et al., Bettina 

E et al). In earlier studies, prevalence rate of 

rotavirus diarrhea in children was ranging 

from 33.3% in 1995 to 19.0% in 1998 (Bahl 

R et al). Few other short and long term 

studies from other parts of India has 

revealed varying rates of prevalence that 

ranged from as low as 4 to 62.6% (Kelkar 

SD et al., Bahl R et al., Paramita SG, zafer 

K et al., Jane S et al., Bettina E et al.). 

These wide ranges obviously reflect 

differences in age group studied, detection 

methods employed, geographical location, 

time of onset and duration of the 

investigation (Kelkar SD et al., Jane S et al).
 

 

In our study, table 1 shows 128 (67%) stool 

samples were from male patients among 

them 62 (48.6%) were positive for 

Rotavirus. Out of 63 (33%) female patients 

stool samples 16 (25.3%) were positive for 

Rotavirus. Male patient’s incidence is up to 

22% higher than that of female patients, 

which correlates with Shetty Ak et al who 

showed 23 (65.71%) males & 12 (34.2%) 

female patients. This is due to a greater 

susceptibility of exposure to Rotavirus 

diarrheal disease in male children and higher 

likelihood of them being brought for 

medical care (Patwari AK et al.,). 
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Table.1 Demographic Distribution of Diarrheal Cases 

 

 

 

 

 

 

 

Table.2 Rotavirus Positive Cases in Children 

 

Diarrheal cases Total number  Number of positive  

Less than 2 years 134(70.1%) 64 (82%) 

Between 2-5 years  57 (29.9%) 14 (18%) 

 

Table.3 Total Number of Immunized and Unimmunized Children 

 

 

 

 

 

 

 

 

Figure.1 Shows Sd Rapid Test Card and Diluents, Positive Test is Seen 

 

 

 

 

 

 

 

 

 

 

Figure.2 Shows Negative Card Test with Red Band in Control Line 

 

 

Seasonal Variations 

 

Rotavirus diarrhea was seen all through the 

year, an increase was noted during the rainy 

and winter season i.e. in the months of June 

to November. This has correlated with the 

other studies Nath et al., , Phukan et al., &
 

Age group Male  (%) Female (%) Total(%) 

Less than 2 years  83(43.4%)   51(26.7%) 134 (70.1%) 

Between 2-5 years  45(23.5%)   12 (6.2%)  57 (29.9%) 

Total 128(67.1%)   63(32.9%) 191 (100%) 

Age group Immunized unimmunized 

 

Less than 2 years 

Total Rv positive Total Rv positive 

 67 0 (0%) 67 64 (70.3%) 

More than 2 years  33 0 (0%) 24 14 (15.4%) 

Total 100 0 (0%) 91 78 (85.7%) 
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Bahl R et al., where the peak of rotavirus 

diarrhea in winter,as humid conditions 

facilitate rotavirus survival & replication on 

surfaces (zafer K et al.,., Chatterjee B et 

al.,).
 

 

Among 191 stool sample as shown in table 

2, 134 (70.1%) of Rotavirus cases were seen 

in children less than 2 years of age group 

which is in close comparison with Patwari 

Ak et al., who have shown 25 (71.43%).It 

appeared that infants below 6 months of age 

were initially protected to some extent by 

maternal antibodies against severe diarrhea 

due to Rotavirus (Brown DW et al., Broor S 

et al). 

Our study showed 78 (85.7%) positivity for 

Rotavirus in 91 unimmunized patients in 

table 3. Thus showing Rotavirus vaccination 

reduces the Rota viral diarrhea in of children 

less than 5 years. It would help reduce the 

global burden of acute diarrheal diseases. 

Widespread use of Rotavirus vaccines can 

prevent about 2 million deaths over next 

decade (Selim A et al., Jain V et al). 

 

Immunochromatography is a rapid simple 

diagnostic tool which can be as a bed side 

test, does not require skilled person. 

 

Limitation of our study: cannot be used to 

differentiate between serotypes of Rotavirus 

less sensititive than PCR. 

 
 
In conclusion, this study highlights that 

Rotavirus diarrhea accounts for a large 

proportion of diarrheal disease in 

hospitalized children less than 5 years in 

Bengaluru and it is seen more during winter 

months of the year.  

 

To routinely immunize against Rotavirus 

thereby reduce the morbidity & mortality 

due to Rotavirus in children. Thus it 

prevents hospitalization and fatality 

associated with Rotavirus gastroenteritis. 
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