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Abstract
Introduction: Acute gastroenteritis (AGE) accounts for millions of deaths each year in children, mostly in developing countries.
Wide range of pathogens including parasites, bacteria and viruses are responsible for AGE. The aim of this study was to isolate
the bacterial and intestinal parasites associated with AGE in children below 5 years of age.
Materials and Methods: A cross sectional study was carried out in Department of Microbiology & Paediatrics Santosh Medical
College and Hospital. 625 children with AGE were enrolled in the study. Stool samples were examined for the presence of
parasites and cultured for microbial flora. Drug susceptibility testing for aerobic isolates was performed using Kirby-Bauer disc
diffusion method according to CLSI guidelines.
Results: Among the bacterial isolates maximum isolates were Escherichia coli 291 (46.56 %), of which 32 (5.12 %) samples
were identified as Enterohaemorrhagic E.coli (EHEC), 48 (7.68 %) isolates were identified as Shigella spp. while parasites
included Entamoeba histolytica 21 (3.36 %), followed by Giardia lamblia 14 (2.24 %), 81.78 E.coli isolates were sensitive to
Ampicillin. All the Salmonella spp. isolates were sensitive to Co-trimoxazole.
Conclusion: Most frequently bacterial and parasitic isolates were E.coli Salmonella spp. and Entamoeba histolytica. This gives
pre requisite for planning and evaluating interventional programmes associated with diarrhoeal illness and their antimicrobial
sensitivity pattern for effective treatment and to decrease disease burden.
Keywords: Acute Gastroenteritis (AGE), Diarrhoea, Antimicrobial resistance, Intestinal parasites.

Introduction
The aetiology of AGE is variable with two main
entities: infectious and non-infectious, with the former
being the most common. In children acute diarrhoea
may have a non-enteric origin, including a range of
other infections such as urinary tract infection,
pneumonia, otitis media and bacterial sepsis. Noninfectious diarrhoea can result from the intake of toxic
food, chemicals, lactose, gluten intolerance or
malignancy.
Globally two billion cases of diarrhoeal disease
occur every year.1 Diarrhoeal disease in developing
countries continues to be a big public health problem,
where they are estimated to be responsible for 2.5
million infant death per year.2 In India one third of total
paediatric admission in hospital are due to diarrhoeal
disease.3 It is also the cause of death in almost 23% of
Indian children who die before the age of five years.4
Diarrhoeagenic Escherichia coli represents a
leading cause of paediatric diarrhoea while Shigella
spp. causes 164.7 million cases of diarrhoea of which
163.2 million occur in developing countries with 1.1
million death each
year worldwide mostly in
developing countries.5 Among the other bacteria
Campylobacter jejunii, Salmonella spp. and Vibrio
cholerae are also known to cause gastroenteritis.
Among parasitic species of particular importance are
Entamoeba
histolytica,
Giardia
lamblia,
Cryptosporidium parvum and Strongyloides stercoralis.

Among viral pathogens Rotavirus, Norovirus,
Astrovirus, Sapovirus, Adenovirus have been
associated with AGE.
Most reliable way to diagnose these infections is
by detection and identification of the infecting agent.
Laboratory diagnosis includes a basic step in the
evaluation of disease process at times confirming a
presumptive diagnosis or providing evidence of an
unsuspected agent of disease. However failure to
demonstrate or recover a parasite does not exclude the
possibility of infection. Many of these parasites,
especially the protozoa can be identified only by
microscopic examination. Treatment of infections
depends on the infective agent and antimicrobial
therapy is not required in some cases as it increases
further complications.6 The objective of this study was
to investigate the microbiological profile of AGE and
also analyse the susceptibility pattern of aerobic
bacterial isolates.
Materials and Methods
A cross sectional study was carried out from
November 2013 to December 2016 in the Department
of Microbiology & Paediatrics, Santosh Medical
College and Hospital. Ethical clearance was obtained
from the Institutional Ethical Committee. As per the
inclusion criteria the children included with age group
less than 5 years with acute gastroenteritis/diarrhoea
considered as passage of loose watery stools or an
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increased frequency of stools. As per the exclusion
criteria children with diarrhoea more than 14 days, or
diarrhoea developing after hospitalization due to any
other causes were not included in the present study.
After taking written informed consent from parents /
guardian at enrolment, stool samples from 625
symptomatic paediatric patients were collected in sterile
wide mouth containers (Hi-Media® Mumbai) and
examined macroscopically. Microscopic examination
for pus cells, charcot-leyden crystals, RBC`s ova,
trophozoites, cysts and eggs in saline and iodine mount
was done. Modified kinyouns’s acid fast staining was
performed for coccidian parasites.7 Concentration
technique was used in cases parasites were not seen in
saline and iodine mount preparations. Stool motility
was performed by hanging drop method and faecal
specimens were subjected to culture in order to look for
common enteropathogens.
Fresh stool samples were directly cultured on
Alkaline Peptone Water (APW), Selenite F broth and
Mac Conkey agar and incubated at 37ºC for 18-24
hours. After 4 hours of incubation APW was further
sub-cultured on Thiosulphate Citrate Bile Salt agar
(TCBS) for isolation of Vibrio cholera. After 6 hours of
incubation Selenite F broth was further sub-cultured on
Deoxycolate Citrate Agar (DCA) for Salmonella and
Shigella spp. Further bacterial isolates were identified
by colony characteristics, Gram staining motility and
using standard bacteriological procedure.
Antimicrobial susceptibility testing for aerobic
bacterial isolates was done by Kirby-Bauer disc
diffusion method following Clinical Laboratory
Standards Institute (CLSI) guidelines. Antibiotic used
were Ciprofloxacin (5 µg/disc), Gentamycin (10
µg/disc), Nalidixic acid (30 µg/disc), Cefotaxime (30
µg/disc), Ampicillin (10 mcg/disc), Co-trimoxazole (30
µg/disc), Norfloxacin (25 µg/disc).The data was
analysed by using Statistical Package for Social
Sciences (SPSS) version 11 and the prevalence of
organisms was determined and expressed in percentage.
Results
Of the 625 children in the age group of 0 to 5 years
having AGE, male children were 360 (57.6 %) while
female children were 265 (42.4 %). Of the total cases
enrolled 370 (59.2 %) children belonged to rural
background while 255 (40.8 %) belonged to urban
background (Fig. 1). Most of the cases seen were
between age groups 7 to12 months of age (Table-1).
Of the 625 samples, 291 (46.56 %) were positive
for Escherichia coli of which 32 (5.12 %) were
identified as Enterohaemorrhagic E.coli (EHEC) 48
(7.68 %) as Shigella spp. 7 (1.12 %) as Salmonella spp.
16 (2.56 %) as Klebsiella spp. 4 (0.64) as Proteus spp.
while only one (0.6 %) sample was positive for Vibrio
cholera. 43 (6.88 %) samples were positive for different
parasites which included Entamoeba histolytica 21
(3.36 %), Giardia lamblia 14 (2.24 %) Ascaris

lumbricoides 03 (0.48 %) Hymenolepis nana 03 (0.48
%) (Fig. 2 & 3) and two (0.32 %) samples were positive
for Cryptosporidium parvum.
Among the bacterial isolates E.coli were sensitive
to Ampicillin (81.78 %), Ciprofloxacin (36.42 %),
Nalidixic acid (21.30 %), Co-trimoxazole (61.51 %),
Cefotaxime (31.95 %) and Gentamycin (67.69 %) (Fig.
4). All Shigella spp. isolates were sensitive to
Ciprofloxacin and Gentamycin but resistant to Cotrimoxazole and Ampicillin (Fig. 5). All the Salmonella
spp. isolates were sensitive to Ampicillin, Cefotaxime
and Ciprofloxacin but resistant to Co-trimoxazole (Fig.
6).

Fig. 1: Demographic distribution of AGE Cases
Table 1: Age and Sex wise distribution of cases
Age in
Cases
Sex
Months
No.
%
Male (%) Female
(%)
0-6
103
16.48 71(11.36)
32(5.12)
7-12
342
54.72 190(30.4) 155(24.8)
13-24
137
21.92 73(11.68)
61(9.76)
25-60
043
06.88
26(4.16)
17(2.72)
625
360(57.6) 265(42.4)
Total

Fig. 2: Distribution of Bacterial Isolates (n=399)
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Fig. 3: Distribution of Parasitic Isolates (n=43)

Fig. :4 Sensitivity Patten of E.coli Isolates (n=291)

Fig. : 5 Sensitivity Pattern of Shigella spp. Isolates
(n=48)

Fig. : 6 Sensitivity Patten of Salmonella spp. Isolates
(n=7)

Discussion
A total of 625 AGE cases were undertaken in the
study and it was observed that male children were more
affected compared to female children. Most of the
children were between the age of 7 to 12 months; which
is concordant with the study conducted by Youssef M
et al.8 In children there are no clear or validated criteria
for antibiotic therapy. Among the bacterial pathogens
E.coli were 291 (46.56 %) of which 32 (5.12 %) were
EHEC. Further serotyping of E.coli was not done due to
limited availability of antisera. EHEC were higher in
our study than a study conducted by Patrick et al.9 This
is due to increase in the number of sample size.
Detection of EHEC would avoid unnecessary
diagnostic imaging and surgeries on patients infected
with EHEC. Also it avoids deleterious antimicrobial
treatment because quinolones which are prescribed for
majority of patients are potent inducers of shiga toxin
encoding bacteriophages and toxin production in
EHEC. Early detection helps in identification and
monitoring of patients at risk of progression to
haemolytic uraemic syndrome. Shigella and Salmonella
spp. were 7.68 % and 1.12 % which correlates with the
study conducted by Albert J et al10 and Nair GB et al.11
and Okeke et al.12 Klebsiella spp. was 2.56 %, Proteus
spp. were 0.64 % and Vibrio Cholerae were 0.6 %
which is congruent with the study conducted by
Ajjampur SSR et al.13 for Vibrio cholera.
Among parasites Entamoeba histolytica were 3.36
% where as in another study conducted by Das S et al.14
4.8 % was reported however the study group involved
adults also. Giardia lamblia were (2.24 %) which was
more than the study conducted by Ajjampur SSR et al.13
Ascaris lumbricoides and Hymenolepis nana were 0.48
% and 0.48 % respectively. 2 (0.32 %) were positive for
Cryptosporidium
parvum.
Screening
for
cryptosporidium should be contemplated in settings of
prolonged diarrhoea. Cryptosporidium had significant
impact on childhood growth in both symptomatic and
asymptomatic infections with greater severity in
symptomatic infection than asymptomatic infection.
Thus it makes essential to examine for this in immunedeficient children, as well as in immunocompetent
children.The infection though more common and
prolonged in immune-deficient children, as well as
documented in immunocompetent children. Majority of
parasitic infections was associated with poverty
conditions such as reduce access to safe drinking water,
adequate sanitation, hygiene housing and inadequate
access to health facilities.
During the past decades resistance to currently
used antimicrobial agents among enteric pathogens has
increased Salmanzdeh-A et al.15 In the present study
81.78 % E.coli isolates were sensitive to Ampicillin
36.42 % to Ciprofloxacin and 61.51% were sensitive to
Co-trimoxazole. However a study conducted by
Sudershan et al.16 shows that more than 70% of isolates
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were resistant to Ampicillin, Co-trimoxazole and
Cefotaxime.
All Shigella isolates were sensitive to
Ciprofloxacin, Gentamycin which correlates with the
study conducted by Das S.14 and Shapiro Rl et al.17 All
Salmonella isolates were found to be sensitive to
Ciprofloxacin, Cefotaxime, Ampicillin which also
correlate with the study conducted by Moyo et al. [18]
but in our study all salmonella isolates were also 100%
resistant to Co-trimoxazole. The high rate of resistance
to these antibiotic shows may be because of their
indiscriminate use.

10.

11.

12.

Conclusion
Decision to treat a child with AGE and choice of
antimicrobial drugs is challenging. Furthermore,
infection with multiple pathogens which are common
among children with diarrhoea therefore complicates
the treatment and the antimicrobial resistance pattern
should also be considered in antibiotic choice.
Improvement in the sanitation and hygiene is also
essential in decreasing the morbidity due to bacterial
and parasitic pathogens. High rate of resistance of
bacterial isolates to Ampicillin and Co-trimoxazole was
seen which recommends continuous antibiotic
surveillance. Further study on the prevalence of other
pathotype Escherichia coli is required. We believe that
the data of this study may contribute to an effective
management of AGE.
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