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ABSTRACT 

Introduction- Rotavirus is one of the leading cause 

of Pediatric diarrhea. There is a need for data 

analysis on the prevalence of rotavirus diarrhea. 

This study was carried out to determine the 

prevalence of rotavirus infection in children up to 

the age group of 5 year who presented with acute 

diarrhea. The study also ascertains factors 

associated with rotavirus infection in them. 

Material and Method-In the present study 

Rotavirus antigen is detected by ELISA and with 

one step rapid antigen kit based on immuno-

chromatography principle, consider ELISA as gold 

standard rapid card test was compared with it. 

Rapid diagnosis of Rotavirus associated diarrhea 

can prevent inappropriate administration of 

antibiotics and help in preventing the spread of 

multi-drug resistance. Result- Out of 240 children 

150 were males and 90 were females with more 

representative age group were 6 months- 2 years of 

age. These suspected acute diarrhea children were 

analyzed for rotavirus in present study and of these 

52 (21.66%) were found to be positive for rotavirus 

antigen by ELISA and 50(20.8%) were positive via 

rapid antigen card test. Sensitivity of Rapid card 

test was 96.2% while specificity of rapid test was 

found to be 98.93%. Positive predictive value 

(PPV) was 96.2% while Negative Predictive Value 

of Rapid Card test (NPV) was 98.93%. p value was 

<0.00001 which is statistically significant and in 

favour of ELISA. Conclusion-There is urgent need 

to do the investigation of rotavirus antigen 

detection in paediatric acute diarrhea cases, for 

preventing in the MDR cases. 

Keywords : ELISA, Rotavirus, Rapid card test, 

Watery diarrhea, Multi-drug resistance. 

 

I. INTRODUCTION: 
Acute diarrheal disease is a major public 

health concern and is also a leading cause of infant 

morbidity and mortality in both developed and 

especially in developing countries like India. It is 

the second leading cause of death in children below 

5 years of age with approximately 10% of death 

each year 
1
. Amongst the etiological agents of 

diarrhea, viruses are contributing  about 80% of 

cases. Among the viruses, rotavirus infection is 

third most common cause of severe diarrhea in 

young children worldwide 
1
. Almost all the kids 

have had one episode of rotavirus infection by the 

time they are 5 years old.  

Rotavirus is a genus of reoviridae family 

and is currently classified into seven sergroups (A-

G) , of these seven groups, group A virus is the 

most important cause of severe acute diarrhea in 

infant and young children globally
2
. Rotavirus 

causes approximately 11.37 million episodes of 

acute gastroenteritis (AGE) in children ˂5 years 

annually in India requiring at least3.27 million 

OPD and 8.7 lakh in patients admissions, resulting 

in total health expending costs of 10.37 billion per 

year Indian rupee (INR). According to 2011 

rotavirus infection data analyses , it is estimated 

that there were 78000 deaths due to rotavirus 

associated AGE in India, with the majority  

(75.6%) in the first 2 year in life
2
. World health 

organization (WHO) estimated that diarrhea is 

responsible for about 18 % of death among 

children ˂5 years of age
3
. 
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For prevention of rotavirus associated 

AGE, two orally administered rotavirus vaccines 

named Rotarix RV1, monovalent G1P; (Glaxo 

smith kline Biologicals, Belgium) and Rota Teq C 

RV5; pentavalent G1, G2, G3,G4,P(8); (Merk 

vaccines, NJ, USA), has been commercially 

available in India since 2006 . In 2015, the 

ROTAVAC vaccine (Bharat Biotech,  India), 

containing Live 116 E rotavirus strain (G9P), was 

introduced as the first indigenously developed 

vaccine with lower cost 
13

. In April 2016, vaccine 

of rotavirus was included into universal 

immunization programme (UIP) by Govt. of India 

in 4 states (Andra Pradesh, Haryana, Himachal 

Pradesh and Odisha) with the subsequent 

introduction into 5 additional states by September 

2017 (Rajasthan, Madhya Pradesh, Assam, Tripura, 

Tamil Nadu). 

In the view of high incidence of morbidity 

and mortality, there is a need of rapid diagnostic 

methods with high sensitivity as well as specificity, 

which can be used in routine diagnostic laboratory, 

performing antigen detection using either enzyme 

immunoassay (EIA), latex agglutination assay 
7
 and 

immunochromatography tests 
8,9

. Evidence by 

direct virus detection using electron microscopy is 

not feasible by routine laboratories. Rotavirus can 

be isolated from stool sample by culture, but it is a 

tedious job and needs sophisticated laboratory with 

skilled personnel. 

The recent advance in antigen detection 

technique is based on immunological principles 

using monoclonal antibodies, which has gained the 

attention of the researchers for identification of 

rotavirus at point of care. Therefore, direct 

detection of antigen in stool samples by rapid one 

step assay is easy, inexpensive, non-invasive 

procedure, no specialized instrument is required 

and has high sensitivity 
10

. 

The present study aims to detect Rotavirus antigen 

using rapid diagnostic kits and ELISA at the point 

of care for earliest diagnosis of rotavirus diarrhea in 

children ˂ 5 years of age. 

 

II. RESULT AND DISCUSSION: 
 Out of 240 children 150 were males and 

90 were females with more  representative age 

group were 6 months- 2 years of age (as shown in 

table 1),which is statistically significant (x
2
= 7.82, 

p value <0.05), it is in accordance with various 

recent and previous studies done in India that 

ranged from 20-75%. As study done by Saravanan 

P. etal
 9

who reported 29.95% rotavirus positive 

children among 6-12 months of age groups. 

Another study done by Banerjee I.et al
 10 

and Jijoho 

Mischael M.A.et al
1 

, reported that median age of 

detection of rotavirus infection in children admitted 

in hospital was 10 months and 11 months 

respectively. Robin SM.et al 
11

 also reported that 

majority of rotavirus diarrhea cases occurred in 

children younger than 2 years, which is in 

concordance with the present study. 

With regard to the dehydration states of 

the patients, more than half of patients were 

dehydrated (60%), 25% of childrens were 

moderately dehydrated, remaining 15% of the 

children were severely dehydrated, which in 

concordance with study done by Jijoho Mischal 

M.A. et al 
1 

(Fig 1).  Majority of infected children 

in our study were between 6-24 month of age 

42/240 (17.5%), which showed a significant 

difference between other age group of children and 

infection (P<.001) (Table 2), which is in 

concordance with the studies done by Saravanan P. 

etal
9 

and Banergee I. et al
10

. It appeared that 

children between 6 months of age were initially 

protected by passively transferred maternal 

antibodies to rotavirus infection and by acquired 

immunity after 24 months of age 9. The study 

result is similar to other studies done in Eastern 

Nepal and other countries 
14

. 

In present study majority of cases 

presented with watery diarrhea with dehydration of 

various degree due to elaboration of a potent 

enterotoxin, which causes profuse watery diarrhea, 

destroys the intestinal epithelial surface leading to 

blunted villi, extensive mucosal damage and 

shedding of massive quantities of virus in stools 
15

. 

A total of 240 suspected acute diarrhea 

children were analyzed for rotavirus in present 

study and of these 52 (21.66%) were found to be 

positive for rotavirus antigen by ELISA and 

50(20.8%) were positive via rapid antigen card 

test(Table 3). The present study showed lower  

positivity in comparison to study done by 

Saravanan P et al (29.95%)
9 

and  by Jijoho 

Mischael et al (39.2%)
1
. In our study. Sensitivity of 

Rapid card test was 96.2% while specificity of 

rapid test was found to be 98.93%. Positive 

predictive value (PPV) was 96.2% while Negative 

Predictive Value of Rapid Card test (NPV) was 

98.93%. p value was <0.00001 which is 

statistically significant and in favour of ELISA 

(Table 4). Considered ELISA as gold standard 

screening test but it also requires sophisticated 

instruments alongwith trained staff, therefore rapid 

card testing can be taken  as point of care 

diagnostic test, although it is inferior to ELISA in 

diagnostic accuracy for detection of rotavirus 

antigen. 

 

III. LIMITATION: 
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Study of duration was of short duration 

(10 months), because of this we do not conclude 

exact prevalence of rotavirus in that localized area. 

Also there was no electrotyping done which is a 

potential tool for studying the molecular 

epidemiology of human rotavirus infection. 

 

IV. CONCLUSION: 
A Rotavirus associated acute diarrhea is 

more prevalent in children between 6 months to 24 

month age group. It is more in male as compared to 

female. It is not routinely diagnosed in most of the 

hospital due to non availability of tests. Present 

study shows that rapid card tests are inferior as 

compared to ELISA but ELISA is not used 

routinely in India, only few hospitals uses ELISA 

for the diagnosis of Rotavirus infection. Mostly 

rapid card test use in routine investigation which is 

easy to handle and having low cost, and not 

required trained staff. By doing so, if we 

investigate that infection is due to rotavirus we 

restrict  inappropriate misuse of antibiotics, so as to 

prevent multidrug resistance and with only 

symptomatic treatment we can treat acute diarrhea 

cases. 
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Table 1.    Age & Sex distribution of  acute diarrhea  cases: 

Age Male % Female % Total % 

6-12 months 52 21.66 28 11.66 80 33.33 

13-24months 48 20 32 13.33 80 33.33 

25-36 months 28 11.66 16 6.66 44 18.34 

37-48months 12 5 9 3.75 21 8.75 

49-60 months 10 4.16 5 2.08 15 6.25 

Total 150 62.48 90 37.52 240 100% 

 

Table 2.    Age & sex distribution of rotavirus positive acute diarrhea cases: 

Age groups Male %  Female % Total % Total 

6-12 months 10 20.83 6 12.5 16 33.33 

13-24 months 15 28.85 11 21.15 26 50 

25-36 months 5 10 2 3 7 13.46 

37-48 months 2 3 1 1 3 5.71 

49-60 months 0 0 0 0 0 0 

Total 32 62.68 20 37.32 52 100% 

 

Table 3.   Rotavirus antigen detection via ELISA and Rapid test: 

Age groups Total ELISA +VE ELISA –

ve 

Rapid test 

+VE 

Rapid 

Test -ve 

6-12 months 80 18 62 17 63 

13-24 months 80 25 55 24 56 

25-36 months 44 6 38 6 38 

37-48 months 21 3 18 3 18 

49-60 months 15 0 15 0 15 

Total 240 52 188 50 190 

 

Table 4.  Total number of Positive and Negative cases observed with Rapid Card Test compared to 

ELISA 

 ELISA Total 

Positive Negative  

Rapid Card Test Positive 50 2 52 

Negative 2 186 188 

Total 52 188 240 

 

Table 5. Diagnostic efficacy of Rapid Card Test compared with ELISA 

Sensitivity of Rapid card test 96.2% 

Specificity of Rapid card test 98.93% 

Positive predictive Value of Rapid card test 96.2% 

Negative Predictive Value Of Rapid Card test 98.93% 

Accuracy 98.36% 

p Value <0.00001 

 

 



 

 

International Journal Dental and Medical Sciences Research 

Volume 3, Issue 4, July-Aug 2021 pp 489-493 www.ijdmsrjournal.com ISSN: 2582-6018 

                                       

 

 

 

DOI: 10.35629/5252-0304489493          |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal     Page 493 

 
Figure1.     Distribution of study population according to dehydration state 
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