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Abstract: Diarrhoeal diseases are the leading cause of significant morbidity and mortality in children. Rotavirus 

continues to be the commonest cause of acute gastroenteritis across the world. Currently available rotavirus vaccines are 

effective in reducing the disease burden, but correct understanding of local epidemiology of rotavirus infection is 

important for rotavirus immunization. The aim of this study was to estimate the incidence of rotaviral diarrhoea and the 

prevalent rotavirus genotypes causing diarrhoea among children below 2 years of age.138children below 2years of age 

admitted to our hospital for acute diarrhoea were enrolled in our study. Stool samples were collected from all patients 

having watery diarrhoea and sent   for rotavirus assay by ELISA. Genotyping was done in all positive cases by reverse 

transcription polymerase chain reaction (RTPCR). Results of the lab analysis were recorded. Data were entered in the 

Microsoft Excel work sheet and were analysed using SPSS version17. P value of <0.05 was considered significant. Out 

of 138 cases of acute diarrhoea 46(33.33%) cases was positive for rotavirus. Incidence of rotaviral diarrhoea was 8.40% 

of all admissions in children below 2years of age. Rotavirus positivity was significantly higher in children between 6 to 

18 months of age.G3P8was the most prevalent strain followed by G1P8.Rotavirus is the most common cause of 

diarrhoea among children more so in infants. G3P8was the most prevalent genotype in this part of the state followed 

byG1P8. 
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INTRODUCTION  
Rotaviral diarrhoea is a leading cause of 

morbidity and mortality in fewer than five children in 

India. It accounts for about one third of diarrhoeal 

deaths in fewer than five children. As per WHO (April 

2016 ),globally 215000 children died due to rotaviral 

diarrhoea in the year 2013. India, Nigeria, Pakistan and 

Kango tops the list and account for 49% rotaviral 

diarrhoeal deaths in 2013.India contributes 22% of 

global rotaviral  deaths. The burden of rotavirus 

gastroenteritis is highest in very young children and 

decreases rapidly thereafter. Rotaviral diarrhoea causes 

4.4% and 3.2% of deaths worldwide in children below 

1year and between 1-4 years of age respectively [1]. 

India has estimated annual burden of 2.0-3.4 billion 

cases of diarrhoea attributable to rotavirus. Recent 

estimates have shown that about 872,000 

hospitalizations and 78,500 deaths occur due to 

rotavirus infections annually in India [2]. Over the years 

there is a rising trend in the proportion of rotaviral cases 

in hospitalized children, that is 26.01% before 2000 to 

38.03% after 2005 [3]. Prevalence of rotavirus 

positivity in gastroenteritis was 38.1% among children 

below 1year of age; whereas the highest rotaviral 

disease burden was seen among children between 12 to 

24 months [4]. There is circulation of a diverse range of 

rotavirus strains in various parts of India. Expanded 

National Rotavirus surveillance Network highlights the 

high prevalence (39.6%) of rotavirus disease burden in 

fewer than five children across the country.G1 is the 

most common G type followed by G2 and G untypable 

with distinct regional variations across the country [5]. 

Similarly P4 is the most prevalent P type followed by 

P6 and P untypable, with recent emergence of G 12 

strains particularly G12P6 strains in both western and 

northern region[6]. Though G1P8 is the most 

commonly prevalent strain in India there have been 

emergence of other strains like G9,G12[7] from time to 

time. There is resurgence of uncommon genotypes at 

the same place at different periods like emergence of 

G3P8 in 35-40% of cases in 2012-2013[8] in Brazil. A 

study by Hera Nirwati et al.;[9] from Indonesia showed 
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G1P6 was the predominant strain in2006 and 2009 

where as in 2010, G1P6 was just a minor strain Though 

acute diarrhoea is an easily treatable condition, 

unfortunately lack of awareness, inappropriate use of 

ORS, rapid progression of the disease in young infants 

amounts to severe dehydration and death in children. As 

our hospital had recently been included in multicentre 

surveillance, the present study was done to estimate the 

rotaviral disease burden in children below 24months of 

age, their clinical profile along with the prevalent 

genotype in this region.  

 

METHOD 

This was a prospective observational study 

conducted in a tertiary care hospital, Odisha from 

March 2016 to October 2016.All children in the age 

group 0 to 24 months admitted with acute watery 

diarrhoea as per WHO case definition were included in 

the study. Those children with other associated systemic 

illnesses, those with dysentery were excluded from the 

study. Out of a total of 544 children (below 24 months 

of age) admitted with various diseases during the study 

period, 138 babies (25.36 %) were of acute watery 

diarrhoea. After obtaining IEC clearance and written 

informed consent from parents of enrolled children 

detail history, clinical examination was done. Treatment 

was as per WHO guidelines [7]. Children were 

classified as those with no dehydration, some 

dehydration and severe dehydration. Severity was 

scored as per Vesikari scale. Maximum number of loose 

stools in 24 hours, nutritional status, and presence of 

vomiting, fever were recorded. Sociodemographic data, 

source of drinking water, need for admission to 

intensive care   unit was recorded as per the preformed 

performa. Vaccination status, course during hospital 

stay and outcome were recorded. Details of vaccination 

including administration of rotavirus vaccine were 

obtained from immunization card. This study was a part 

of national rotavirus surveillance network programme. 

5ml of stool sample of all participants were collected in 

sterile screw cap containers within 24hours of 

admission and stored in the freezer compartment of 

refrigerator. Samples were transported every monthly in 

boxes with ice packs to the testing laboratory. Stool 

samples were screened by using a commercial enzyme 

immunoassay (premier Rota clone, Meridian 

Biosciences) and genotyping for VP7 (G typing) and 

VP 4(Ptyping) was done with the help of reverse 

transcription polymerase chain reaction(RT-PCR)[8]. 

Results of the lab analysis were recorded. Results were 

entered in the Microsoft Excel work sheet and were 

analysed using SPSS version17.0.  P value of <0.05 was 

considered significant. 

 

RESULTS  

For the 8 months period, from March 2016 up 

to October 2016 a total of 544 children below 2 years 

age group were admitted for various ailments. Out of 

these 138 cases were for acute watery diarrhoea which 

was enrolled in the study group. The mean age of the 

study subjects was 12.27 months. The majority of the 

patients were male 99 (57.2%), and 39 (42.8%) were 

female children. The stool samples of 46 (25.67%) 

children were positive for rotavirus by ELISA (Table 

1). Among 138 cases, a majority 84 (58.8%)] were in 

the age group of 1-12 months. Similarly, out of 46 

ELISA positive case, 28 (17.7%) were found to be in 

the same age group. (Table 2). On further analysis it 

was found that maximum number of rotavirus positive 

cases35 (76.08 %) were seen between 6 to 18 months. 

Only 14 children( 10.14 %) of the study group were 

vaccinated with atleast 1dose of available rota virus 

vaccine .10 stool samples out of the 14 vaccinated cases 

were negative for rotavirus antigen,2were positive for 

untypable strain and 1 each for G3P[8] and 

G9P[4]genotype. Applying chi square analysis, it was 

found that there was no statistical significant difference 

in ELISA reactivity between different age groups of 

cases. As shown in table 3 the month wise distribution 

suggests maximum number of rotavirus positive cases 

was in the month of March, October and September. 

Out of the total46rotavirus positive cases, 19(41.30%) 

belonged to the G3P8 type   followed byG1P8(17.39 %) 

(Table 4) .Out of 46(21) belonged to the G3 type, 

followed by G1and G2 (Table 4]. Most (35) of the 

rotaviruses belonged to the P8 type [table 4].Most of the 

cases admitted had disease of moderate severity as per 

Vesikari’s clinical severity score, with a score between 

7 and 10.Majority of patients were with some 

dehydration but needed intravenous fluid due to 

frequent association of vomiting. Except for 1 case 

which needed admission to ICU for severe dehydration 

and shock all were treated in general ward. There was 

no death reported in our study. The mean   frequency of 

maximum number of loose stools in 24hours, in 

rotavirus positive cases was 13.80 against10.91 in 

rotavirus negative cases which is statistically significant 

(P value-0.015).G3P [8] was the predominant genotype 

in the age group 6 to12 and 12 to 18 months whereas 

G1P[8] was relatively more common in children of 12 

to 24 months of  age.(Table 5). 

 

Table 1: Age and gender distribution of diarrhoeal cases(n,%) 

Gender  ≤ 12 month(n,%) 12m to 24 m(n, %) Total  

male  58(69.04) 41(75.92) 99 

female 26(30.95) 13(24.07) 39 

Total  84(100) 54(100) 138 

p-0.19 (1-tail value) 
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Table 2:Elisa reactivity in various age groups n(%) 

Age group (in 

months) 

ELISA Total 

Negative n(%) Positive n(%) 

≤6m 14(15.21) 7( 15.21) 21 

6- ≤12 42(45.65) 21(45.65) 63 

12- ≤18m 23(25.0%) 14(30.4 ) 37 

18 - ≤24m 13(14.13) 4( 8.6) 17 

Total 92(100) 46(100) 138 

Chi square=1.073,degree of freedom-3, p-value=0.78 

 

Table 3:Month wise distribution of rotavirus cases,n(%) 

Month Total cases Rota positive cases 

n(%) 

March 20 12(26.08) 

April 15 4(8.6) 

May 20 5(10.86) 

June 16 3(6.5) 

July 26 5(10.86) 

August 11 1(2.1) 

September 18 7(15.21) 

October 12 9(19.56) 

total 138 46(100) 

P value=0.14 

 

Table 4 Genotypic distribution of G and P Types of rotavirus 

Genotype  P8 P4 P4+P8 untypable Total  

G3 19 0 0 2 21 

G1 8 1 1 0 10 

G2 2 3 0 0 5 

G9 2 0 0 0 2 

G2G9 1 0 0 0 1 

G3G12 1 0 0 0 1 

G1G3 2 0 0 0 2 

G untypable 0 0 0 4 4 

Total  35 4 1 6 46 

       P= 0.0001 

 

Distribution of G and P types of rotavirus 

among the 46 ELISA positive samples.  19 cases 

(41.30%) cases belonged to the G3P8 type and 8 cases 

(17.39%) belonged to G1P8 strain. 

 

Table 5: Common Genotypes of Rotavirus among Different Age Groups 

    

Age group (in 

months) 

G3P8 G1P8 Untypable 

≤6 m 3(15.78) 1(25) 1(25) 

6 ≤12m 9(47.36) 1(25) 2(50) 

12≤18m 5(26.31) 4(50) 0 

18≤24 2(10.52) 2(25) 1(25) 

Total 19(100) 8(100) 4(100) 

P-value=0.474 

 

DISCUSSION  

Diarrhoeal diseases are one of the commonest 

causes of death in children in developing countries and 

rotavirus has been consistently identified as the 

commonest pathogen associated with severe diarrhoea. 

In the present study 25.36% of hospitalization in 

children below 2years was due to acute watery 

diarrhoea. In all age groups males outnumbered females 

though statistically not significant; it is similar to other 

studies[5]. In our study 84 (60.86 %) children were 
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below 12months of age.54 (39.13 %) children were 

between12-24months age. Maximum number of rota 

positive cases was between 6 to 18 months of age which 

is similar to other studies [10, 11]. Out of the total 138 

study population,46(33.33% ) cases were positive for 

rotaviral antigen by ELISA which is similar to various 

other studies. 

 

In Chandigarh and north India, rotavirus was 

detected in 16-19% of instances of acute gastroenteritis 

in children under 5 years of age [15, 16]. While in 

Kerala in   it was detected in 35.9% of cases of acute 

diarrhoea [12]. In the eastern states of India and in 

Pune, rotavirus was detected in 28-30% of children 

aged less than 5 years with acute diarrhoea [11,12,21].  

In Kolkata, the incidence of rotavirus associated 

diarrhoea varied 5-22%[19]. 

 

Mehendale et al.; in a multi-state 28 hospital 

based surveillance study of 11898 children between 

2012-2014 found that 39.6% of cases were positive for 

rota virus. In their study highest percentage of positive 

cases were found   in Tanda and Bhubaneswar i e 

(60.4%) with lowest prevalence in Nalanda (3.6%) [22]. 

Though the rotaviral positivity in our city was quite 

high in their study in 2012-2014, in this present study 

the lower rate may be attributable to increasing number 

of children being vaccinated in both private and Govt 

health centres especially after introduction of rotavirus 

vaccine in national immunization schedule 

 

Many studies have observed an increase in 

rotavirus-associated diarrhoea during the winter 

months[5, 17, 25] particularly in October to February, 

throughout the country. Rotavirus was markedly 

seasonal in northern India but was less seasonal in 

southern locations with a more tropical climate [14]. In 

the present study, although the relative number of cases 

was more in March, September and October there was 

uneven distribution throughout the year and it was not 

statistically significant. Jain et al.; in their study 

suggested decline in rotavirus positivity in rotavirus-

vaccinated children hospitalized for acute 

gastroenteritis and high prevalence of G1P [8] and non-

rotaviral co infections in Pune, India [21]. In our study 

10.14% of total diarrhoeal cases were vaccinated with 

at least 1dose of rota vaccine against only 3.3% in in 

their study.in our study 70.14% of the vaccinated 

children was negative for rotavirus. This may suggest 

higher efficacy of the vaccines in preventing rotaviral 

diarrhoea.  

 

In this study G3P[8](41.30%) was the most 

common genotype  isolated which is different from  

many Indian studies [5, 23, 25, 27,29,30]as well as 

various other studies  from across the globe
9,26,

In all 

these above studies G1 was the most common genotype 

in various combination with P8,P4 or P6.G3P8 was a 

minor strain of 4.3%  and 4.4% of cases in a study by 

Chitamber et al.;[25] and Aly et al.;[26] 

respectively.G1P6was the commonest strain in a study 

by Jain et al.;[28]. In our study G3 (45.65%) was the 

most common G serotype followed by G1 (21.73%) and 

G2 (10.86%).P8 was the most prevalent (76.08%) P 

type followed by P untypable (13.04%) and P4 (8.6%) 

which is in agreement with other studies[8, 24]. where 

G3P8 was the most prevalent strain.In view of current 

introduction of rotavirus vaccine in immunization 

schedule and increasing awareness of rotavirus 

vaccination in private settings it may point towards a 

changing trend in the prevalent serotype. Earlier reports 

from other countries have well described rise in 

circulation of strains other than the vaccine strains after 

introduction of the mono and pentavalent vaccine[31]. 

The increasing numbers of untypable strains may be a 

result of genetic reassortment and pose a real threat for 

universal vaccination against rotavirus in future. So 

tracking of the prevalent strains is important to 

understand the epidemiology of the disease and to 

monitor changes following the introduction of vaccine. 

 

There were a few limitations of present study. 

As this was a hospital-based study and the sample 

sizewas small, the prevalence of rotaviral diarrhoea 

might have been different from the actual prevalence in 

the community. As our patients were not considered it 

may not truly reflect the actual disease burden in the 

community. 

 

CONCLUSION 

This study shows that rotavirus accounts for 

one third of the total cases of acute diarrhoea in children 

below 2 years of age. Diverse range of rotavirus strains 

have been identified including several uncommon 

genotypes with high proportion of untypable strains in 

this part of eastern India. Regional variation and 

serodiversity of rotavirus requires a polyvalent vaccine 

which covers all major serotypes prevalent in a country. 

Emergence of newer serotypes over a period of time 

requires large population based studies and continuous 

surveillance, which will help the policy makers.  

 

REFERENCES  

1. Tate JE, Burton AH, Boschi-Pinto C, Parashar UD, 

Agocs M, Serhan F, de Oliveira L, Mwenda JM, 

Mihigo R, Wijesinghe PR, Abeysinghe N. Global, 

regional, and national estimates of rotavirus 

mortality in children< 5 years of age, 2000–2013. 

Clinical Infectious Diseases. 2016 May 1; 62(suppl 

2):S96-105. 

2. Jain S, Thakur N, Grover N, Vashistt J, Changotra 

H. Prevalence of rotavirus, norovirus and 

enterovirus in diarrheal diseases in Himachal 

Pradesh, India. VirusDisease. 2016 Mar 1; 

27(1):77-83. 



 

 

Sikata Nanda et al., Sch. J. App. Med. Sci., Feb 2017; 5(2C):503-508 

Available online at https://saspublishers.com/journal/sjams/home   507 

 

 

3. Centers for Disease Control and Prevention (CDC. 

Rotavirus surveillance--worldwide, 2001-2008. 

MMWR. Morbidity and mortality weekly report. 

2008 Nov 21; 57(46):1255. 

4. Kang G, Kelkar SD, Chitambar SD, Ray P, Naik T. 

Epidemiological profile of rotaviral infection in 

India: challenges for the 21st century. Journal of 

Infectious Diseases. 2005 Sep 1; 192(Supplement 

1):S120-6. 

5. Kang G, Arora R, Chitambar SD, Deshpande J, 

Gupte MD, Kulkarni M, Naik TN, Mukherji D, 

Venkatasubramaniam S, Gentsch JR, Glass RI. 

Multicenter, hospital-based surveillance of 

rotavirus disease and strains among Indian children 

aged< 5 years. Journal of Infectious Diseases. 2009 

Nov 1; 200(Supplement 1):S147-53. 

6. Katoch VM. Data for action: The Indian Rotavirus 

Surveillance Network. Vaccine. 2014 Aug 11; 

32:A1-2. 

7. Samajdar S, Varghese V, Barman P, Ghosh S, 

Mitra U, Dutta P, Bhattacharya SK, Narasimham 

MV, Panda P, Krishnan T, Kobayashi N. Changing 

pattern of human group A rotaviruses: emergence 

of G12 as an important pathogen among children in 

eastern India. Journal of clinical virology. 2006 Jul 

31; 36(3):183-8. 

8. Costa I, Linhares AC, Cunha MH, Tuboi S, 

Argüello DF, Justino MC, Gopala K, Ortega-Barria 

E, Colindres R. Sustained Decrease in 

Gastroenteritis-related Deaths and Hospitalizations 

in Children Less Than 5 Years of Age After the 

Introduction of Rotavirus Vaccination: A Time–

Trend Analysis in Brazil (2001–2010). The 

Pediatric infectious disease journal. 2016 Jun 1; 

35(6):e180-90. 

9. Nirwati H, Wibaba T, Aman A. Detection of group 

a rotavirus strains circulating among children with 

acute diarrhoea in Indonesia. Springer Plus, 2016; 

5:97 

10. John BM, Devgan A, Mitra B. Prevalence of 

rotavirus infection in children below two years 

presenting with diarrhea. Medical journal armed 

forces India. 2014 Apr 30; 70(2):116-9. 

11. Ansari S, Sherchand JB, Rijal BP, Parajuli K, 

Mishra SK, Dahal RK, Shrestha S, Tandukar S, 

Chaudhary R, Kattel HP, Basnet A. 

Characterization of rotavirus causing acute 

diarrhoea in children in Kathmandu, Nepal, 

showing the dominance of serotype G12. Journal of 

medical microbiology. 2013 Jan 1;62(1):114-20. 

12. Mathew M A,Paulose A, Chitralekha S et al.; 

Prevalence of rotavirus diarrhoea among under-five 

children;Indian Pediatrics, January 2014; 51(1): 27-

31 

13. Nelson EA, Bresee JS, Parashar UD, Widdowson 

MA, Glass RI, members of the Asian Rotavirus 

Surveillance Network. Rotavirus epidemiology: the 

Asian rotavirus surveillance network. Vaccine. 

2008 Jun 19; 26(26):3192-6. 

14. Mustafa NS, Elhag WI. Diagnosis of rotavirus 

gastroenteritis by a latex agglutination test in 

Khartoum State, Sudan. J Pharm Biomed Sci 

2013;33:159-8 

15. Singh V, Broor S, Mehta S, Mehta SK. Molecular 

epidemiology of human rotavirus infections in 

Chandigarh (India). The Indian journal of medical 

research. 1990 Jan; 91:9-14. 

16. Sharma P, Sehgal R, Ganguly NK, Vaidyanathan 

U, Walia BN. Serogroups of rotavirus in north 

India. Journal of tropical pediatrics. 1994 Feb; 

40(1):58. 

17. Jain V, Das BK, Bhan MK, Glass RI, Gentsch JR, 

Indian Strain Surveillance Collaborating 

Laboratories. Great diversity of group A rotavirus 

strains and high prevalence of mixed rotavirus 

infections in India. Journal of clinical 

microbiology. 2001 Oct 1; 39(10):3524-9. 

18. Kelkar SD, Purohit SG, Boralkar AN, Verma SP. 

Prevalence of rotavirus diarrhea among outpatients 

and hospitalized patients: a comparison. 

19. Ghosh AR, Nair GB, Dutta P, Pal SC, Sen D. 

Acute diarrhoeal diseases in infants aged below six 

months in hospital in Calcutta, India: an 

aetiological study. Transactions of the Royal 

Society of Tropical Medicine and Hygiene. 1991 

Jan 1; 85(6):796-8. 

20. Jain V, Parashar UD, Glass RI, Bhan MK. 

Epidemiology of rotavirus in India. Indian J Pediatr 

2001;68:855-62. 

21. Jain P, Varanasi G, Ghuge R, Kalrao V, Dhongade 

R, Bavdekar A, Mehendale S, Chitambar S. 

Rotavirus infections in children vaccinated against 

rotavirus in Pune, Western India. Indian pediatrics. 

2016 Jul 1; 53(7):589-93. 

22. Mehendale S, Venkatasubramanian SG, Kumar 

CG, Kang G, Gupte MD, Arora R. Expanded 

Indian National Rotavirus Surveillance Network in 

the context of rotavirus vaccine introduction. 

Indian pediatrics. 2016 Jul 1; 53(7):575-81. 

23. National RS, Kumar CP, Venkatasubramanian S, 

Kang G, Arora R, Mehendale S. Profile and Trends 

of Rotavirus Gastroenteritis in Under 5 children in 

India, 2012-2014, Preliminary Report of the Indian 

National Rotavirus Surveillance Network. Indian 

pediatrics. 2016 Jul 8; 53(7):619. 

24. Awachat PS, Kelkar SD. Unexpected detection of 

simian SA11—human reassortant strains of 

rotavirus G3P [8] genotype from diarrhea epidemic 

among tribal children of Western India. Journal of 

medical virology. 2005 Sep 1; 77(1):128-35. 

25. Chitambar SD, Ranshing SS, Pradhan GN, Kalrao 

VR, Dhongde RK, Bavdekar AR. Changing trends 

in circulating rotavirus strains in Pune, western 

India in 2009–2012: Emergence of a rare G9P [4] 

rotavirus strain. Vaccine. 2014 Aug 11; 32:A29-32. 



 

 

Sikata Nanda et al., Sch. J. App. Med. Sci., Feb 2017; 5(2C):503-508 

Available online at https://saspublishers.com/journal/sjams/home   508 

 

 

26. Aly M, Khairy A, Johani S. Unusual rotavirus 

genotyping among children with acute diarrhoea in 

Saudi Arabia. BMC infect Dis.2015;15:192 

27. Reesu R, Muruganandam N, Chaaithanya K. 

Epidemiology of rotavirus in Andaman and 

Nicobar Islands, India-Predominance of G1 and 

emergency of G12 strains. J Infect. 2016 May; 

72(5):622-4. 

28. Jain S, Thakur N, Vashistt J, Predominance of 

unusual rotavirus GIP [6] strains in North India: 

evidence from hospitalized children and adult 

diarrheal patients. Infect Genet Evol. 2016 Dec; 

46:65-70. 

29. Badur M, Latha NM, Kumar PR, Dudala SR, Shaik 

SA, Kang G, Kumar CN. Prevalence of Rotavirus 

diarrhea among under-5 hospitalized children in a 

Government tertiary hospital, Tirupati. Journal of 

Dr. NTR University of Health Sciences. 2015 Apr 

1; 4(2):112. 

30. Elnady HG, Abdelsamie OM, Sallam SF. 

Genotyping of rotavirus causing gastroenteritis in 

Egyptian children. Research journal of 

Pharmaceutical, Biological and Chemical Sciences, 

2016 Sep-oct;7(5): 512 

31. Kirkwood CD, Boniface K, Barnes GL, Bishop RF. 

Distribution of rotavirus genotypes after 

introduction of rotavirus vaccines, Rotarix® and 

RotaTeq®, into the National Immunization 

Program of Australia. The Pediatric infectious 

disease journal. 2011 Jan 1; 30(1):S48-53. 


