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ABSTRACT 
Background: Exposure to antibiotics in childhood is thought to alter the intestinal microbiome. Most of the data in literature 
are from case reports and small-sample cross-sectional studies; however, several recent short-term longitudinal studies have 
provided estimates of the incidence of adverse health events after enteric infections. Hence; under the light of above-

mentioned data, the present study was undertaken for assessing the microbiological profile of pediatric patients with infected 
gut.Materials &Methods: A total of 50 pediatric subjects within the age range of 6 to 16 years were enrolled. Complete 
demographic and clinical details of all the subjects were obtained. Inclusion criteria for the present study included pediatric 
subjects admitted because of gut infection. Subjects with presence of any other systemic illness, or any known drug allergy 
were excluded from the present study. Stool samples were collected prior to discharge home. All the samples were sent to 
microbiological department where Blood agar and Macconkey agar was used followed by incubation at 37 degrees 
centigrade for overnight with the aim of evaluating the microlocal growth. Quantification of the microbial growth was 
done.Results:A total of 50 subjects were analyzed. Mean age of the subjects was 10.3 years. 66 percent of the subjects were 

boys while the remaining were girls. Neutrophil count and lymphocyte count was 15.32 (x103/µL) and 2.13 
(x103/µL)respectively. Salmonella was the main organism identified, found to be present in 46 percent of the cases. E.coli 
was found in 20 percent of the cases. Actinobacteria and Bacteroides were identified in 14 percent and 10 percent of the 
cases. Conclusion:In children presenting for emergency department care with acute gut infection, Salmonella was the main 
bacterium responsible for it.  
Key words: Paediatric, Gut, Microbial. 
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution‑Non 
Commercial‑Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑commercially, as 

long as appropriate credit is given and the new creations are licensed under the identical terms. 

 

INTRODUCTION 

Exposure to antibiotics in childhood is thought to alter 

the intestinal microbiome. Observational studies in 

high-income settings have suggested that there are 

alterations in the intestinal microbiome in children 

receiving antibiotics relative to those who have not 

received antibiotics. Antibiotics disrupt the 

composition of microbiota as they have activity 

against both commensal and pathogenic bacteria. 

Dysbiosis of the intestinal microbiome has been 

linked to multiple adverse health outcomes, including 

undernutrition and obesity, asthma, diabetes, and 

some forms of cancer.1- 3 

Children with poor nutrition are at increased risk of 

complications. In Western countries children have 

increased rates of admission for gastroenteritis, 

malnutrition, comorbidity, and electrolyte disturbance 

(especially hypokalaemia) and a longer hospital stay 

than their non-indigenous counterparts. The cost of 

gastroenteritis to the community is huge but often 

underestimated if costs to the family, including lost 

time at work, are not considered.4- 6 
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Gastroenteritis leads to hospital admission in 7/1000 

children under 5 years of age each year in the UK, and 

diarrhoea results in hospital admission in 1/23 to 1/27 

children in the US by the age of 5 years. In Australia, 

gastroenteritis accounts for 6% of all hospital 
admissions in children under 15 years.7- 9 Acute 

gastroenteritis accounts for 204/1000 general 

practitioner consultations in children under 5 years in 

the UK. In the US, rotavirus results in hospital 

admission in 1/67 to 1/85 children by the age of 5 

years.7, 8 

Most of these data are from case reports and small-

sample cross-sectional studies; however, several 

recent short-term longitudinal studies have provided 

estimates of the incidence of adverse health events 

after enteric infections. These studies suggest that the 

increase in risk for sequelae is 
considerable.10,11Hence; under the light of above-

mentioned data, the present study was undertaken for 

assessing the microbiological profile of pediatric 

patients with infected gut. 

 

MATERIALS & METHODS 

The present study was undertaken for assessing the 

microbiological profile of pediatric patients with 

infected gut. A total of 50 pediatric subjects within the 

age range of 6 to 16 years were enrolled. Complete 

demographic and clinical details of all the subjects 

were obtained. Inclusion criteria for the present study 

included pediatric subjects admitted because of gut 

infection. Subjects with presence of any other 

systemic illness, or any known drug allergy were 
excluded from the presentstudy. Stool samples were 

collected prior to discharge home. All the samples 

were sent to microbiological department where Blood 

agar and Macconkey agar was used followed by 

incubation at 37 degrees centigrade for overnight with 

the aim of evaluating the microlocal growth. 

Quantification of the microbial growth was done. All 

the results were recorded in Microsoft excel sheet and 

were subjected to statistical analysis using SPSS 

software. Univariate analysis was done for evaluation 

of level of significance.  

 

RESULTS 

A total of 50 subjects were analyzed. Mean age of the 

subjects was 10.3 years. 66 percent of the subjects 

were boys while the remaining were girls. Neutrophil 

count and lymphocyte count was 15.32 (x103/µL) and 

2.13 (x103/µL)respectively. Salmonella was the main 

organism identified, found to be present in 46 percent 

of the cases. E.coli was found in 20 percent of the 

cases. Actinobacteria and Bacteroides were identified 

in 14 percent and 10 percent of the cases.  

 

Table 1: Demographic profile 

Variable Number 

Mean age (years) 10.3 

Boys 33 

Girls 17 

Neutrophil count (x103/µL) 15.32 

Lymphocyte count (x103/µL) 2.13 

 

Table 2: Microbiological profile 

Microbiological profile Number Percentage 

Eubacteria 3 6 

Bacteroides 5 10 

Actinobacteria 7 14 

Escherichia coli 10 20 

Salmonella spp. 23 46 

Streptococcus spp. 2 4 

Total 50 100 

 

DISCUSSION 

Acute gastroenteritis is usually self-limiting, but if 

untreated it can result in morbidity and mortality 

secondary to water loss, and electrolyte and acid–base 

disturbance. Acute diarrhoea causes 4 million deaths 

each year in children aged under 5 years in Asia 

(excluding China), Africa, and Latin America, and 

more than 80% of deaths occur in children under 2 

years of age.12- 14 
A total of 50 subjects were analyzed. Mean age of the 

subjects was 10.3 years. 66 percent of the subjects 

were boys while the remaining were girls. Neutrophil 

count and lymphocyte count was 15.32 (x103/µL) and 

2.13 (x103/µL)respectively. Salmonella was the main 

organism identified, found to be present in 46 percent 

of the cases. E.coli was found in 20 percent of the 

cases. Actinobacteria and Bacteroides were identified 

in 14 percent and 10 percent of the cases.  In a study 

addressing the composition of the gut microbiota of 

children between the ages of 1 and 4 years and adults 

from the USA, it was found that members of the 

Actinobacteria, Bacilli, Clostridium cluster IV 

(Ruminococcaceae), and Bacteroidetes were more 
prevalent in children than in adults. In contrast, 

members of Clostridium cluster XIVa 

(Butyrivibriocrossotus and related bacteria) were 

more abundant in adults than in children. These 

findings suggest that some members of the microbiota 
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may already be established in young children, 

whereas others are continuing to evolve. In another 

study, monitoring of the gut microbiota of 28 children 

was extended to the age of 5 years. Interestingly, 

microbial diversity at 5 years of age was still 
significantly lower than that in adults. These findings 

are consistent with the previous one, with the same 

taxa, including Actinobacteria, Bacilli, and 

Clostridium cluster IV, retaining abundances similar 

to those in infants, and others, such as Clostridium 

cluster XIVa (Lachnospiraceae), adopting a 

distribution more like that in adults.15, 16 

In another study conducted by Mathew et al, analyzed 

gut microbiome and clinical outcomes in young 

children suffering from viral or mixed viral-bacterial 

infection. They used a permutational multivariate 

analyses of variance to test the significance of group 
differences. Statistical analysis by overall relative 

abundance denoted lesser proportions of Bacteroides 

in the infected children, whereas Bifidobacteriaceae 

richness was more prominent in the bacterial-viral 

mixed infections. Pairwise differences of gut 

microbiota were significantly higher in RV + EAEC 

(P = 0.009) and NoV + EAEC (P = 0.009) co-

infections, compared to EPEC mixed infection with 

both, RV (P = 0.045) and NoV (P = 0.188). Shannon 

diversity index showed considerable more variation in 

microbiome diversity in children infected with RV 
cohort compared to NoV cohort. Our results highlight 

that richness of Bifidobacteriaceae, which acts as 

probiotics, increased with the severity of the viral-

bacterial mixed infections. As expected, significant 

reduction of relative numbers of Bacteroides was 

characterized in both RV and NoV infections, with 

more reduction observed in co-infection pathogenic E. 

coli. Although mixed infection with EAEC resulted in 

significant microbiota differences compared to viral 

infection only or mixed infection with EPEC, the 

clinical condition of the children were worsened with 

both pathogen.16Tickell KD et al evaluated Shigella-
associated and dysentery-associated mortality, the 

diagnostic value of dysentery for the identification of 

Shigella infection, and the efficacy of antibiotics for 

children with Shigella or dysentery, or both.3649 

papers were identified and 60 studies were included 

for analyses: 13 for mortality, 27 for diagnostic value, 

and 20 for treatment. Shigella infection was 

associated with mortality (pooled OR 2·8, 95% CI 

1·6–4·8; p=0·000) whereas dysentery was not 

associated with mortality (1·3, 0·7–2·3; p=0·37). 

Between 1977 and 2016, dysentery identified 1·9–
85·9% of confirmed Shigella infections, with 

sensitivity decreasing over time (p=0·04). Ten (50%) 

of 20 included antibiotic trials were among children 

with dysentery, none were placebo-controlled, and 

two (10%) evaluated antibiotics no longer 

recommended for acute infectious diarrhoea. 

Ciprofloxacin showed superior microbiological, but 

not clinical, effectiveness compared with 

pivmecillinam, and no superior microbiological and 

clinical effectiveness compared with gatifloxacin. 

Substantial heterogeneity was reported for meta-

analyses of the Shigella-associated mortality studies 

(I2=78·3%) and dysentery-associated mortality 

studies (I2=73·2%). Too few mortality studies were 
identified to meaningfully test for publication bias. No 

evidence of publication bias was found in this analysis 

of studies of diagnostic value.Current WHO 

guidelines appear to manage dysentery effectively, but 

might miss opportunities to reduce mortality among 

children infected with Shigella who present without 

bloody stool.17 

 

CONCLUSION 

In children presenting for emergency department care 

with acute gut infection, Salmonella was the main 

bacterium responsible for it.  

 

REFERENCES  
1. Tham EB, Nathan R, Davidson GP, Moore DJ. Bowel 

habits of healthy Australian children aged 0-2 years. J 

Paediatr Child Health 1996;32:504-7.  
2. King CK, Glass R, Bresee JS, Duggan C; Centers for 

Disease Control and Prevention. Managing acute 
gastroenteritis among children. MMWR Recomm Rep 
2003;52(RR16):1-16. 

3. Galati JC, Harsley S, Richmond P, Carlin JB. The 
burden of rotavirus-related illness among young 
children on the Australian health care system. Aust N Z 

J Public Health 2006;30:416-21.  
4. Bahl R, Baqui A, Bhan MK, Bhatnagar S, Black RE, 

Brooks A, et al. Effect of zinc supplementation on 
clinical course of acute diarrhoea. Report of a meeting, 
New Delhi, 7-8 May 2001. J Health 
PopulNutr2001;19:338-46.  

5. Vesikari T, Matson DO, Dennehy P, Van Damme P, 
Santosham M, Rodriquez Z, et al. Safety and efficacy 

of a pentavalent human-bovine (WC3) reassortant 
rotavirus vaccine. N Engl J Med 2006;354:23-4.  

6. Ruiz-Palacios GM, Perez-Schael I, Velazquez FR, 
Abate H, Breuer T, Clemens SC, et al. Safety and 
efficacy of an attenuated vaccine against severe 
rotavirus gastroenteritis. N Engl J Med 2006,354:11-
22. 

7. OPCS. Morbidity statistics from general practice. 
Fourth national study, 1991–1992. London, UK: 

HMSO, 1993.  
8. Malek MA, Curns AT, Holman RC. Diarrhea- and 

rotavirus-associated hospitalizations among children 
less than 5 years of age: United States, 1997 and 2000. 
Pediatrics 2006;117:1887–1892.  

9. Elliott EJ, Backhouse JA, Leach JW. Pre-admission 
management of acute gastroenteritis. J Paediatr Child 
Health 1996;32:18–21.  

10. Marshall JK, Thabane M, Garg AX, Clark WF, 
Salvadori M, Collins SN. Incidence and epidemiology 
of irritable bowel syndrome after a large waterborne 
outbreak of bacterial dysentery. Gastroenterology. 
2006;131:445–50 

11. Garg AX, Pope JE, Thiessen-Philbrook H, Clarke WF, 
Ouimet J. Arthritis risk after acute bacterial 
gastroenteritis. Rheumatology (Oxford). 2008;47:200–

4.  
12. Szajewska H, Gieruszczak-Bialek D, Dylag M, et al. 

Meta-analysis: ondansetron for vomiting in acute 



International Journal of Life Sciences, Biotechnology and Pharma Research Vol. 9 No. 1, January-June 2020         Online ISSN: 2250-3137      

                                                                                                                                                                                       Print ISSN: 2927-0122         

63 
©2020 Int. J. LifeSci.Biotechnol.Pharma.Res. 

gastroenteritis in children. Aliment Pharmacol Ther 
2007;25:393–400.  

13. Yilmaz HL, Yildizdas RD, Sertdemir Y. Clinical trial: 
oral ondansetron for reducing vomiting secondary to 
acute gastroenteritis in children - a double-blind 

randomized study. Aliment Pharmacol Ther 
2010;31:82–91.  

14. Ramsook C, Sahagun-Carreon I, Kozinetz CA, et al. A 
randomized clinical trial comparing oral ondansetron 
with placebo in children with vomiting from acute 
gastroenteritis Ann Emerg Med 2002;39:397–403. 

15. J. Cheng, et al.Discordant temporal development of 
bacterial phyla and the emergence of core in the fecal 
microbiota of young children. ISME J.2015; 10:1002-
1014. 

16. T. Ringel-Kulka, et al.Intestinal microbiota in healthy 

U.S. young children and adults – a high throughput 
microarray analysis. PLoS One, 8 (2013), Article 
e64315. 

17. Tickell KD et al. Identification and management of 
Shigella infection in children with diarrhoea: a 
systematic review and meta-analysis.Lancet Glob 
Health 2017;5: e1235–4. 

 

 


