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ABSTRACT

Background: Gastroenteritis is one of the most important diseases in all parts of the world; and more dangerous
among children, elderly, people who are undernourished and those who live in worse conditions. This study was set
up to assess the antibiotic resistance pattern of bacterial enteritis among hospitalized children in Ardabil.

Methods: This prospective cross-sectional study was carried out on 52 children who were referred to Bu- Ali hospital
with dysentery in 2014.

Results: Among all 52 collected Stool samples, 33 (63.4%) yielded Shigella. The most common Shigella isolate was
S. flexneri (n = 17, 48.6%). Of 52 cases, 61.5% were boy, with the average age of 4.8 years. In the antibiogram,
Ciprofloxacin and Gentamiycin were the most sensitive antibiotics to Shigella spp. and Co-trimoxazole and
Azithromycin showed the highest resistance. Also, Imipenem, Ciprofloxacin and Gentamicin were the most sensitive
antibiotics to E. coli and Co-trimoxazole showed the highest resistance. Finally, Azithromycin, Ceftazidime and
Nalidixic acid were the most sensitive antibiotics for Salmonella group D.

Conclusions: The results showed that different bacterial species showed maximum sensitivity to different drugs

whereas the majority of them were resistant to Co-trimoxazole.
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INTRODUCTION

Gastroenteritis is one of the most important diseases
among children, elderly, malnourished people and people
who live in poor conditions in the world given the high
morbidity and mortality in children and adults in
developed and developing countries and considered as
one of the world's six leading cause of death after heart
disease and cancer. Dysentery causes suffering to one
billion people in Asia, Africa and Latin America, of
which about 4 to 6 million deaths have been occurred per
year."

In developed countries, diarrheal diseases cause more
deaths, of which about 10 percent is from shigellosis,

making it one of the major causes of childhood morbidity
associated with diarrhea."

Dysentery is an inflammatory bowel disease that is
caused by microorganisms that invade the intestinal
mucosa and called a chronic disaster for the people,
especially those who live in poor sanitary conditions.*

Shigella is an important cause of acute diarrhoeal disease.
Worldwide, there are 165 million cases yearly and 1.1
million people are estimated to die from Shigella
infections. All species of Shigella (S. dysentry, S.
flexneri, S. sonnei and S. boydii) can cause to
Shigellosis.>® The prevalence of Shigella infection can be
increasing due to the low dose of bacterial virulence, easy
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transmission  from person to person, indirect
contamination of people through consumption of
contaminated food and water. The most important
problem in the treatment of people with Shigellosis is
antibiotic resistance which occurs by plasmids.”

In several studies, resistance to prescribed antibiotics
such as Ampicillin, Co-trimoxazole, Nalidixic acid has
been reported.?

Gastroenteritis is the most common Salmonella infections
in humans that caused by Salmonella serotypes which its
treatment we used antibiotics. The prevalence of
antibiotic resistance among Salmonella infections is a
major problem in treating them. The most causes of
antibiotic resistant are indiscriminate and uncontrolled
use of antibiotics in humans and non-completing
treatment by patients which cause to remove sensitive
bacteria and selecting resistant strains.**°

This study was set up to assess the antibiotic resistance
pattern of bacterial enteritis among hospitalized children
in Ardabil.

METHODS

This prospective cross-sectional study was conducted in
Bu-Ali hospital, Ardabil, Iran in 2014. Fifty two stool
samples were collected in clean open-mouth disposable
containers from children who were clinically diagnosed
as suffering from dysentery. All the samples were sent to
the laboratory for isolation and identification of Shigella
organisms according to standard methods. Briefly, the
stool specimens were directly cultured onto hektoen
enteric and MacConkey sorbitol agar and incubated
aerobically at 37°C for 24 hours. Bloody specimens
primarily were enriched using selenit F broth for 6 hours
at 37°C and then subcultured onto above-mentioned
culture media.

The bacteria were identified wusing standard
microbiological tests. Serological typing of Shigella spp
were performed using Shigella group specific antisera
(Sifin, Berlin Germany).

Antimicrobial susceptibility patterns of the isolates was
determined using the disc diffusion method in accord
with the guidelines of the Clinical Laboratory Standards
Institute (CLSI). The used antibiotics represented in
Table 1. The E. coli ATCC 25922 was used as quality
control for susceptibility tests. In this study pathogenic
and non-pathogenic strains were being isolated and all
form of E. coli not isolated. Collected data analyzed by
statistical methods in SPSS.16.

RESULTS
61.5% of children were boys, the mean age was 4.8+2.8

years, which from them 38.5% were in age group 3-6
years and 76.9% of them were from urban areas. 86.5%

of infants were breast feed. 42.3% of cases occurred in
the summer season. Age was the most prevalent symptom
including 96.1% of children in the study. 55.7% of
patients had leucocytosis as given in Figure 1.
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Figure 1: Frequency of laboratory findings in all
study patients.

Shigella was the most commonly grown pathogen from
stool samples with 33 cases (63%) as seen in Figure 2. S.
flexneri with 17 cases (52%) accounted for the most
shigella spp as in Figure 3.

m Salmonellagroup D = E. coli Shigella

63%

Figure 2: Type of isolated bacterial specimens.

Shigella
flexneri
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Figure 3: All type of Shigella isolated from specimens.
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Table 1 showed that the S. sonnei have the most
sensitivity to antibiotics Imipenem, Gentamicin, and

sensitivity of E. coli was to Imipenem, Ciprofloxacin and
Gentamicin and most resistance was to Co-trimoxazole as

Ceftazidime and the most resistant to Co-trimoxazole.
Most of sensitivity of Shigella was to Ciprofloxacin and

most

Shigella type

(n=33)

resistance was to Co-trimoxazole.

Most of

shown

in Table 2.
Azithromycin,
effective drugs on Salmonella group D as in Table 3.

Table 1: Antimicrobial resistance pattern by Shigella spp.

S.dysentery (n = 5)

S. flexneri (n = 17)

S. sonnei (n = 8)

results

S. boydii (n

showed that

Ceftazidime and Nalidixic-acid are

=3)

Antibiotics S(n%) R(@M%) Sh%) R®M% SNH%) RMO% SN% R(N%)
Amikacin 3(60) 2 (40) 8 (47) 9 (53) 5(62.5) 3(27.5) 2 (67) 1(33)
nalidixic acid 2(40) 3 (60) 10 (58.8) 7(412) 7(875) 1(125) 2(67) 1(33)
Ciprofloxacin 5(100) - 9 (53) 8 (47) 7(87.5) 1(125) 3 (100) -
Cefixime 2(40)  3(60)  3(154) 14(84.6) 3(375) 5(625) 2(67) 1(33)
Imipenem 4(80)  1(20) 13(76.5) 4(235) 8(100) - 2 (67) 1(33)
Azithromycin 5 5(100) 7(42.9) 10(57.1) 3(375) 5(625) - 3 (100)
Ceftriaxone 2(40)  3(60) 2(11.8) 15(88.2) 5(625) 3(37.5) 2(67) 1(33)
Gentamicin 5(100) - 15(88.2) 2(11.8) 7 (100) - 3 (100) -
Co-trimoxazole - 5(100) 1(5.9) 16 (94.1) - 8 (100) - 3 (100)
Ofloxacin 5(100) - 11(68.8) 6(31.2) 7(87.5) 1(125) 3(100) -
Ceftazidime - - 6(33.3) 11(66.7) 8(100) - - 5 (100)

Table 2: Antimicrobial resistance pattern of E. Coli (n = 18).

Antimicrobial resistance pattern Antibiotics I+R; N(%)
Amikacin 9 (50) 9 (50)
nalidixic acid 11 (61) 7 (39)
Ciprofloxacin 13 (72.2) 5 (27.8)
Cefixime 6 (33) 12 (67)
Imipenem 16 (89) 2 (11)
Azithromycin 12 (67) 6 (33)
Ceftriaxone 9 (50) 9 (50)
Gentamicin 13 (72.2) 5 (27.8)
Co-trimoxazole 3(17) 15 (83)
Ofloxacin 12 (67) 6 (33)
Ceftazidime 6 (33) 12 (67)

Table 3: Antimicrobial resistance pattern of Salmonella group D (n=1).

' Antimicrobial resistance pattern Antibiotics ~ SN%) = R;N%®) |
Amikacin

nalidixic acid

Ciprofloxacin

Cefixime

Imipenem

Azithromycin

1 (100)

Ceftriaxone

Gentamicin

Co-trimoxazole

Ofloxacin

Ceftazidime

1 (100)
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DISCUSSION

In this study most of cases with dysentery were male
(61.5%) which was consistent with other studies.”*? In
our study similar to Jamshidi study, the most prevalent
season for dysentery was summer.** In this study E. coli
with 34.6% has the upper sensitivity to antibiotics
Imipenem (89%), Ciprofloxacin (72.2%) and Gentamicin
(72.2%) and has the most resistant to Co-trimoxazole.
Jafari et al, reported that most of E. coli samples have
resistant to Co-trimoxazole (54.3%), Ampicillin (45.7%),
Amoxicillin (37.1%) and Tetracycline (37.1%) which
approximately consistent with our study result.* Our
study results have more consistent with some studies and
non-consistent with other studies.*****

According to recent studies, it seems that in E. coli cases
most sensitivity was to Imipenem and Amikacin and most
resistance to Co-trimoxazole which was similar to our
study results. In this study from Shigella isolated cases,
bacteria’s type were S. flexneri (52%), S. sonnei (24%) ,
S. dysentery (15%) and S. boydii (9%) which was similar
patterns to other studies.>*2*81°

In our study similar to other studies, the most prevalent
Shigella serotype isolated from Shigella species was S.
flexneri  (52%) which has the most sensitivity to
Ciprofloxacin (94.1%) and Gentamicin (88.2%) and most
resistance to Co-trimoxazole (94.1%) which was different
from other studies which can be related to arbitrary use of
antibiotic and geographic location.****%

In S. boydii the most sensitivity was to Gentamicin and
Ciprofloxacin (100%) and has resistance to Azithromycin
and Co-trimoxazole (100%).

In S. dysentery type, the most sensitivity was to
Ofloxacin (100%), Gentamicin and Ciprofloxacin (100%)
and most resistance to Co-trimoxazole and Azithromycin
(100%).

In S. sonnei, Imipenem, Getamicin and Ceftazidime
(100%) has the most sensitivity and most resistance to
Co-trimoxazole (100%) which was not similar to other
studies.**

In our study, the low rate of isolated type was Salmonella
group D with 1.9% which was similar to other studies.
According to other studies, it seem that the rate of infants
suffering to Salmonella is little and most of Salmonella
group D has more sensitivity to antibiotics such as
Azithromycin, Amikacin and Ceftazidime (100%) and
more resistant to Naldixic acid (100%) which was not
similar to other studies.”***

CONCLUSION

The results showed that Shigella type S. flexneri and E.
coli were the most isolated species; respectively. E. coli
has the most sensitivity to Imipenem (89%) and most

resistant to Co-trixamozale (83%). All type of Shigella
isolated from stool samples have the most sensitivity to
Gentamicin, Ciprofloxacine and most resistant to Co-
trimaxazole. In Salmonella group D, the most sensitivity
was seen in Amikacin, Ceftazidime and azithromycin and
most resistant to Naldixic acid. The obtained results
confirm that for better treatment of dysentery, we must
decrease the rate of Co-trimoxazole use between infants
and prevent from arbitrary use of antibiotics between
children.
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