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ABSTRACT 

Background- Regional variation is seen in incidence of specific organism causing diarrhea 

and their clinical presentation.  There are no recent studies showing clinico- etiological 

features. Hence in this study we have tried to study the clinical and etiological spectrum of 

acute watery diarrhea. 

 

Objectives- To study the clinico-etiological profile among patients between 1 months to 5 

years of age having acute watery diarrhea. 

 

Design- The study was done on 200 children between age 1 month to 5 years with acute 

watery diarrhea  at tertiary hospital in New Delhi, India. Clinical details were obtained, stool 

samples were collected within 2 hrs and sent to microbiology department for identification 

of organism. For viruses ELISA kits were used and for bacteria standard plate cultures were 

used for isolation. 

 

Results- Out of 200 children, 19.6% had rotavirus, 2% had adenovirus, 1.5% had astrovirus, 

14.5% pathological E coli, 7.5% V cholerae, 3% had Shigella. Prodromal symptoms of URI was 

associated with viral organisms, had prolonged duration 10-14 days. Among bacteria 

duration of illness averages a week and  fever was present in 90 % of cases, in Vibrio 

cholerae, fever and vomiting both were seen among 93% cases. 

Conclusion- Most common isolated organism was rotavirus ,among bacteria pathogenic E 

coli was the commonest  organism. 

 

INTRODUCTION 

Diarrhea continues to be a challenge despite developments in science and remains a 

considerable source of morbidity and mortality. In developing countries, an estimated 12 or 

more diarrheal episodes per child per year occur within the first 5 years of life. Annually, 

approximately 1.8 million pediatric deaths, about 18% of all deaths among children less than 

age 5 years, can be attributed to acute diarrhea 
[1].

  Many different agents, including viruses, 

bacteria, and parasites, of which viruses have been intensively  studied in recent years, can 

cause acute diarrhea. The most notable viral agents causing diarrhea are rotavirus, 

adenovirus, astrovirus, and Norwalk-like viruses. Rotavirus is a leading cause of infantile 

gastroenteritis worldwide and is responsible for approximately 20% of diarrhea-associated 

deaths in children under 5 years of age 
[2].

Acute  diarrhoea  in  tropical  countries  can  be  

caused  by  a  broad  spectrum  of  viral, parasitic,  and  bacterial  enteropathogens.  

Underlying  reasons  for  the  spread of  diarrhoeal  diseases  are  found  in poor  hygiene  

and  sanitation,  limited  access  to  safe  drinking water  as well  as  inadequate education of 

health care providers and recipients 
[3,4]

.The prevalence of the different enteric pathogens 

varies with the geographical area . However in many developing countries including ours, 

studies  on  the prevalence  and  clinical  significance of  different  diarrhoeal  pathogens  are 

very few. The current information regarding clinical spectrum of acute watery diarrhea in 

children is limited and thus the management is also uncertain.  
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Therefore, updated information about diarrhoeal infections in correlation with clinical 

symptoms, epidemiological factors, and especially coinfections with other pathogens is 

important for pediatricians and health care workers and hence this study was planned. 

 

METHODS AND MATERIALS 

 

STUDY DESIGN : It was an observational study conducted on children below 5 yrs of age 

admitted for acute watery diarrhea to pediatric department of MAMC, Lok Nayak Hospital, 

New Delhi .               SAMPLE SIZE: Cases consisted of 200 children of less than 5 years of age 

with Acute Watery Diarrhea, this sample size was calculated on basis of convenience.                 

 

METHODOLOGY: After enrollment, patients were assessed by a detailed history and clinical  

examination using a pre designed proforma which included treatment and investigations 

details.                                                                                                                                                                                                                      

SAMPLE TRANSPORT AND PROCESSING :A freshly passed stool sample was collected in 

sterile wide mouthed plastic container and transported to the microbiology laboratory of 

institute  within two hours of collection. In case of delay, the sample for viral detection was 

refrigerated at 4 degree Celsius and sample for bacterial detection was stored in 

transporting media. 

 

STOOL  EXAMINATION:  Gross examination for  colour, consistency and presence of blood, 

mucus and worms. MICROSCOPY-All samples were screened for RBC,pus cell and parasites 

by light microscopy by wet mount. SALINE PREPERATION: For trophozoites and cysts  of 

Entamoeba histolytica, Giardia, helminthic ova and larvae. IODINE PREPARATION: For cysts 

of Entamoeba histolytica, Giardia, helminthic ova, cysts and larvae. CULTURE- All faecal 

samples were inoculated on to routine culture media directly and after enrichment in 

selenite F broth and alkaline peptone water. The media used were MacConkey agar, blood 

agar and bile salt agar for isolation of bacterial pathogens. Further, serotyping was done for 

isolated bacterial pathogens. TESTS FOR DIAGNOSIS OF VIRAL INFECTION: Rotavirus, 

Astrovirus and Adenovirus antigens were detected in stool sample using commercially 

available ELISA kit by DRG Instruments GmbH, Germany, according to manufacturer’s 

instructions. 

 

RESULTS 

Out of 200 patients, organisms were isolated in 96 (48%) cases, viruses being the most 

common in 23% of patients, 39 (19.6%) of cases had Rotavirus, 3 (1.5%)  had Astrovirus and 

4 (2%) had Adenovirus. Among bacteria, 29 (14.5%) had pathogenic E coli, 15 (7.5%) had V 

cholera and 6 (3%) had Shigella. Male and female children were equally affected. 42% of 

cases were in the age group 13-60 months which reflects the unhygienic environmental 

exposure of under five.  
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FIGURE I. Age-wise distribution 

 

Table I:  Viruses isolated using ELISA kit 

 

Table II:  Bacteria isolated in stool culture 

 

Among rotavirus cases, most common symptom was vomiting present in 76.8%. In 70% 

cases of rotavirus illness duration of diarrhea was  between 8-14 days, frequency was high 

(more than 12 episodes per day). 48% had dehydration requiring I.V. fluids for its 
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management. Adenovirus and Astrovirus had milder symptoms; symptoms of URI were 

associated with these organisms.                          

 

Table III:  Symptoms in patient suffering from Rotavirus illness 

 

Among bacteria, pathogenic E coli was isolated in 14.5% of cases. Fever was most common 

associated symptom in 89.6% cases , diarrheal illness duration was between 6-7 days in 

majority of cases,         frequency  was between 6-10 episodes per day in 58%.                                                                

Table IV.  Symptoms in E coli infected patients 

 

Vibrio Cholerae was isolated in 7.5% cases. In these cases total duration of diarrhea was 

between  6-7 days. Frequency of loose stools more than 12 per day in more than 90% of 

cases , most common associated symptom were fever and vomiting in 93%. 33% had severe 

dehydration, 80% required I.V. fluids for dehydration correction. 

DISCUSSION 

In our study, commonest etiological agent for acute watery diarrhea was Rotavirus in 19% 

patients. Followed by EPEC in 13.5 %,V cholerae in 7.5% and Shigella  in 3.5% cases. Various 

studies which have been done to isolate organism in children less than 5 years suffering 

from diarrheal illness are summarized below for comparison purposes. 

In all of these studies clinico- etiological relation has not been described. In our study , we 

found vomiting , fever , cough/coryza , pain abdomen , and altered sensorium variably 

distributed among all age groups . Their relationship with type of infective organism has 

been discussed below individually. 
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Table V:  Other studies done to isolate etiological agent causing diarrhea 

STUDY LOCATION SAMPLE/AGE ORGANISMS METHOD 

 Moyo Et al
[5]

   Tanzania Dec to 

Feb 2005-06 

280 , < 5 yrs 67%of children  

Rotavirus  18% 

Noro 13% Adeno 

2.6% Astro         

0.4%  

 Ecoli       22.9%   

 Vcholera 5.7%  

Shigella  5.4% 

Salmonella 2.5  

ELISA 

Culture 

Reither Et al
[6]

  

 

Ghana, Africa 243, < 5 yrs Rotavirus  55% 

Adeno  28%  

Noro   10% 

Bacterial     5% 

PCR 

Culture 

Dutta et al 
[7] 

 Thailand from 

Oct 2001 to Oct 

2002 

236 

3 m - 5 yrs 

Rotavirus 18% 

Astro           3%  

Adeno     16%   E. 

coli   25-27%   

Shigella 9% 

Salmonella  6% 

ELISA 

Culture 

Nair et al
[8]

   

 

Calcutta, India 

2008-2009 

200 , < 5 years V. choler    26% 

EAEC         6.3% 

Shigella    6.1%     

C. jejuni    4.7%  

ETEC          4.5% 

Rotavirus19.6% 

Adeno          5%  

Astro         2.3% 

Noro          3.1% 

ELISA 

Culture 

 

Rotavirus : We found that 19.6% (39 out of 200) children had Rotavirus infection. Out of 

these, 50% were between 1-5 years, 28% were between 6-12 month,. Duration of diarrhea 

was found to be between 8-14 days in 70% children and 82% required hospitalization of 3-5 

days .Frequency of loose stools was between  12-24 episodes per day in 87% children , 

vomiting was seen in 76.8%,pain abdomen in 51.3% ,fever in 71.8%,cough in 28%,irritability 

in 51% and seizure in 1 patient only. Some dehydration was seen in 48% given IV fluids for 

management. Remaining 52% were not dehydrated they were given ORT under observation 

in view of high frequency of loose stools. Comparing with other study done at Vietnam by 

Nguyen Et al
[9]

  46.7% cases had rotavirus detected by ELISA, most prevalent in age group 1-

2 year , Frequency of loose stools per day mean – 7/day, dehydration in 89% ,fever in  55% 

,vomiting in 57%. In a study done at AIIMS ,New Delhi 
[10],

 Out of 584 children who were 

hospitalized with diarrhea, 137 (23.5%) had rotavirus detected in stool specimens . Most 

cases of diarrhea (98%) occurred during the first 2 years of life, peaking at 9-11 months of 

age. No clinical symptoms described in this study. Rotavirus isolation rate among diarrhea 

cases was also similar i.e. 19.6% compared to 23.5%. 

ADENOVIRUS: In this study , we found that 2% (4 out of 200) children infected from 

adenovirus. In 2007-2008 patients with diarrhea and/or vomiting attended to Yeditepe 

University Hospital, Istanbul, were studied. The rotavirus and/or adenovirus antigen in stool 

of these patients were investigated. Rotavirus positivity was 18,7%. Concomitantly, in 596 
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cases adenovirus antigen test were also performed. Adenovirus positivity was 8.9% (n = 53) 

and rota-adenovirus co-infection was 4.4% .  

ASTROVIRUS: In this study , we found that 1.5% (3 out of 200) children infected from 

adenovirus.Comparing data with other study done at Chile in children below 3 years by 

Gaggero et al
 [11] 

shows astrovirus in 10 % children out of 456, no clinical criteria described . 

PATHOGENIC E. COLI: In this study, 14.5% were infected with E coli, present equally in all 

age groups from 3 month to 5 years, only 1 case among 1-2 months age group, 48.3% were 

admitted for 4 days duration. Diarrhea was not prolonged more than 5 days except in 1 

patient, total duration of diarrhea for 6-10 days was seen in 58.6%, 41.9% prolonged for 

more than 12 days, Vomiting was associated in 51%, fever in 89%,abdominal pain in 75.9%, 

microscopy stool m/e ->10 cells in 87%,all received antibiotics and rapid response was seen 

in these cases as compared to rotavirus and astrovirus in whom hospital stay   and total 

loose stool duration was more.In a study by Behiri et al
[12]

 identified the Enteropathogenic 

Escherichia coli (EPEC) causing diarrhea in children less than 5 years in Cairo, Egypt, during 

different seasons. Out of 134 patients, 5.2% of them revealed EPEC in the fecal sample, 

while the 20 children control group showed no EPEC isolates in their samples. Higher rate of 

EPEC (18.7%) was found in patients between 2 to 3 years, while EPEC rate was (7.5%) in 

patients less than 6 months old. EPEC were detected in all seasons except in winter, and was 

predominant in summer season.. A total of 56 stool samples from paediatric patients were 

studied by Vaishnavi et al(13). There were 28 significant bacterial isolates. Of these 21 were 

untypable E. coli, 5 were typable E. coli, four of which belonged to members considered to 

be enteropathogenic. The study reveals the definitive role of EPEC in childhood diarrhoea at 

all age groups. Rate of isolation of pathogenic E coli. was similar to our study and the 

seasonal variation was also similar. 

VIBRIO CHOLERAE: In this study,7.5% children suffered from cholera .Their age of 

presentation was between 7-60 months, duration of hospital stay was variable, frequency of 

loose stools was high between 12-24 episodes/days (93.3%),vomiting in 93%,fever in 

93%,severe dehydration in 62% and some dehydration in 40% . IVF given in 70% and 80% 

given antibiotics. Siddiqi et al(10) took 457 children, aged less than 5 years, having acute 

watery diarrhoea, were studied between August 2005 and July 2007 to determine the 

prevalence of rotavirus and cholera. Rotavirus infection was detected in (25%) and Vibrio 

cholera in (14%) children.  Severe dehydration was detected in 16% of the children. The 

proportion  of severe dehydration among V cholera-infected children was significantly 

higher compared to the proportion of rotavirus-infected children. 

There are very limited data available depicting the spectrum of organism and their clinical 

presentation , regional variation is seen in incidence of specific organism, variation can also 

be due to test used for diagnosis - highly specific PCR as compared with ELISA kits we had 

used. Clinical spectrum overlaps for various organisms may be for this reason  there are no 

recent studies showing spectrum of organism causing diarrhea (both viruses and bacteria) 

and their presentation. In our study it is evident that fever, vomiting,irritability was variably 

present among all organism though cough was present initially in whom viral agents were 

isolated. Duration of diarrhea , frequency and duration of hospital stay was more in 

rotavirus diarrhea cases. 
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CONCLUSION 

 There is no recent studies showing spectrum of organism and their clinical presentation. 

From this study we further quantify the data. This study shows that viruses are still the most 

common etiological agent in young infants , URI prodromal symptoms   most commonly 

associated. It is seen that diarrheal duration illness was more with viral organism. Most 

common bacterial organism isolated was pathogenic E coli, fever was universally associated 

, duration of illness was between 4-7 days. 
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