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 :الخالصة

 

 E.coli 0157وتلةيتتة ماطتت ق  مة ومتتي م  تترو ,اجريتته هتتلد اسة اتتتي سالةيتتة اسابايتت  اسب تت    : هدددا الدساسددة

 سلعض دات اسل بيي وكلسك عبامل اسخطر سالص  ي   ن االقف ل اسطص   ن   الته ل

  
تت  , (اسل الت واسشتباهة)  Case Controlوه  من ابع  2102مجريه هلد اسة اتي خالل  : الطرق المستخدمة

  الضت ةي تت  جطت  .  ي  جط  ع ن ت اسبراا من االقف ل اسلين ت  ادخت سه  استا اسطشاشتفا  شتبس االتته ل واسةوتتنا

 .ع نتتتتتتت ت متتتتتتتتن اقفتتتتتتتت ل ا تتتتتتتر مصتتتتتتتت   ن   تتتتتتتتته ل  هتتتتتتتتة  اسطة ومتتتتتتتي واسشتتتتتتتت طر  علتتتتتتتتا اسلتتتتتتتت الت 

سطت د  ( ماخطتر )واسات  تت  ةلصته  سبجتبد مشتاعطرات ا تر مشتاخةمي ,ع ن ت اسبتراا تطته اواعته علتا مقبت   

كتلسك تت  .لت  اساشتريل  اسشب   ا بل  باتتطي اسشت را اسطضت د  تت  اساعتر  علتا هتلد اسطشتاعطرات  طريةتي اسف

ةل  اسطشاعطرات اسنة ي سلش ت ي اسطض دات اسل بيي   تاخةاا عزسه ذات قب  م  رو  ي معروةي   تاخةاا مع    

  Muller Hintonوت  حةن اقب   تلابي علا   ئي .معرو  

 

,  E.coli 0157ح ستي ايم   تي سط  ترو   01ك اته هنت   ,ح ستي اتته ل تت  ةلصته   011متن ممطبعتي : النتدائ 

تبايت  اسلت الت حشتس , %  00وجفت   % 22ووج  ة  استبطن %  48االعراض اسطرض ي سلطص   ن ك اه قئ 

عبامتل , % 24تتنبات  3-0تلت ه  ممطبعتي  ,% 82تنبات ا را ممطتب  مصت   ن  8-2االعط   ك اه ممطبعي 

 .وتعلتتتتتتتتتت   االا وصتتتتتتتتتت ر اسشتتتتتتتتتتن , اسخطتتتتتتتتتتر اسطصتتتتتتتتتت حبي سالصتتتتتتتتتت  ي ك اتتتتتتتتتته اماصتتتتتتتتتت   تتتتتتتتتتتئ 

 .ةت هنتتتتتت   عالقتتتتتتي ذات دالستتتتتتي احصتتتتتت   ي متتتتتت  حتتتتتت الت اسةتتتتتتئ ووجتتتتتت  استتتتتتبطن واسلطتتتتتتا كتتتتتتلسك وجتتتتتت

 اسطضتتتتتتتتتتتتتتتتتتت دات اسنتتتتتتتتتتتتتتتتتتتا ك اتتتتتتتتتتتتتتتتتتته: تبايتتتتتتتتتتتتتتتتتتت  حش تتتتتتتتتتتتتتتتتتتت ي اسطضتتتتتتتتتتتتتتتتتتت دات

Cephalexine,Tetracycline14%,ampicillin20%,trimethoprime/sulphamethoxazole26%, 

Nalidixic acid50%, Cefuroxime 72% , chloramphenicol 72%, ciprofloxacin 72%, 

Gentamicin72%, Ceftazidime 80%, Amikacin 80%, Ceftriaxon 88% meropenem92%  

 

وهتلد يمتس ات تذختل ةت  عطل تي  اسطة ومتي  E.coli 0157هنت   ك اته عتةد متن االصت   ت  ط  ترو  :الخالصدة

تلةيتة ووامتل اسخطتر كلسك هن   ت  .كلسك اشبي اسطض دات اسطة ومي اسا  تشاخةا ة  اسعالج اسطبة   ك اه كب ر  .

 .اسطش هطي ة  حةوث اسعةوى 
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Abstract 

 
Objectives:  This study was conducted to evaluate the epidemiology, antimicrobial 

resistance patterns and risk factors of  Enterohemorrhagic E. coli O157  infection 

among diarrheal patients. 

Methods: A case control study was conducted during the year of 2012. Fecal 

specimens were collected from children admitted with diarrhea/dysentery in pediatric 

Gaza strip hospitals. In addition, stool specimens were collected from non diarrheal 

children. The faecal samples were inoculated onto Sorbitol MacConkey agar, which 

were examined for the presence of Sorbitol non-fermenting (SNF) colonies. Slide 

agglutination tests on SNF colonies were performed with E. coli O157 antiserum. 

Antibiotic sensitivity testing was carried by the Modified Kirby Bauer disc diffusion 

technique on Muller Hinton media. The Socioeconomic data of the diarrheal cases 

were collected through a structured Questionnaire.  

Results: Out of 600 diarrheal  cases, 50 (8.3%) stool samples were positive for 

Enterohemorrhagic E. coli O157. The symptoms recorded were vomiting 84%  

abdominal pain 72%, Fever 25% , and 16% dehydration. : The  distribution of 

Ecoli0157 cases among  age group showed that  age group of 4-6 years  comprised 

42% followed by age group of 1-3 years with 28% of the cases . In addition, a 

significant relationship were recorded with symptoms like vomiting, abdominal pain 

and Fever. Antibiotic susceptibility patterns showed that Cephalexine, Tetracycline 

(14%), ampicillin (20%), trimethoprime/  sulphamethoxazole (26%), Nalidixic acid 

(50%), Cefuroxime, chloramphenicol and ciprofloxacin and Gentamicin (72%), 

Ceftazidime and Amikacin (80%), Ceftriaxon 88%  and meropenem 92%,          

Conclusions: The susceptibility pattern reflects variable susceptibility with highest 

resistance to ampicillin, trimethoprim/sulphamethoxazole and Tetracycline. Risk 

factors should be taken in consideration in future planning. 

Key words: E. coli O157, diarrhea, risk factors and antibiotic resistance. 

 

* Email: amoati2007@yahoo.com  

 

Introduction: 

Diarrheal diseases are the major causes 

of morbidity and mortality in 

developing countries .There are large 

numbers of disease cases associated 

with bacterial infections especially 

enteropathogenic bacteria [1].Globally, 

about 9.9% of the 7.6 million deaths 

among children under 5 years of age in 

2010  were due to infections with these 

enteropathogens [1,2]. An official 

report showed that children in 

developing countries are affected with 

average of 2.9 episodes of diarrhea per 

year [3]. A wide range of pathogenic 

bacterial agents causes acute diarrhea 

have been identified. The most 

frequently reported etiological causes 

include diarrheagenic Escherichia coli 

[4]. E. coli are identified each with 

specific genetic types [5].  

Enterohemorrhagic Escherichia coli 

(EHEC) O157:H7 is an important 

human pathogen that can cause serious 

types of infection to human like 

mailto:amoati2007@yahoo.com
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diarrhea and gastroenteritis [6,7]. 

Escherichia coli 0157:H7 infection is 

widely recognized as an important 

cause of food borne illness with 

potential life-threatening consequences 

[8]. Few case-control studies 

associated with this subject have been 

published to date and were conducted 

as part of outbreak investigations. 

Outbreaks have been linked to 

consumption of a variety of food 

products including meat, soft drink, 

vegetables and yogurt, the 

contaminated drinking water and 

swimming [9].  

Person-to-person transmission has 

been found to be linked to occurrence 

as outbreaks, especially in daycare 

centers [10] and small community 

settings [11]. Outbreaks of EHEC 

infection has been recognized in 

different countries [12,13] Escherichia 

coli O157:H7 infection is widely 

identified as an important cause of 

food borne illness with potential life-

threatening consequences [14,15]. 

Several reports showed that the main 

sources of E. coli O157 were 

animals.[16,17,18] Their feces serve as 

the potential source of this pathogen in 

which its transmission most commonly 

by contaminated food of animal origin, 

vegetables, water, and contact of 

animals [19,20]. The gastrointestinal 

tract of cattle represents the main 

natural reservoir of E. coli O157 and 

other verocytototxin-producing E. coli 

(VTEC) [21]. Human infections are 

mainly food borne; undercooked beef 

and beef products, raw milk, and 

vegetables and fruit contaminated with 

ruminant manure have all been 

identified as potential sources of 

infection [1,22]. The persons whom 

exposed to cattle like dairy-farm 

workers or slaughterhouse employees 

can have an increased risk of acquiring 

VTEC O157 infection. [23]. E. coli 

O157:H7 infection in human causes a 

variety of signs and symptoms 

abdominal cramps with little or no 

fever, bloody diarrhea and the 

diarrheal symptoms usually resolves in 

seven to 10 days some of the infection 

may proceed to cause a serious 

complications like hemolytic uremic 

syndrome hemolysis, 

thrombocytopenia, renal failure, and 

occasionally death [24,25]. 

Few studies in our area were 

conducted concerning the prevalence 

of E. coli O157 therefore this study 

was conducted in order to evaluate the 

prevalence and risk factors associated 

the developing of infections among the 

children  

Materials and methods: 

This study is a case control study and 

was performed to identify the 

proportion of E. coli O157 among 

diarrheal children, the symptoms 

accompanied these infectious, the risk 

factors associated with these infection 

and the antibiotic susceptibility 

patterns. 

 

Clinical setting  

The chosen candidates of E.coli 

0157cases were children admitted to 

the departments of pediatrics hospitals 

(Al Dorra hospital(100 beds) ,Al 

Nasser hospital (250 beds) and 

Shohada Al Aqsa Hospital (80 beds) or 

whom seeking for treatment in the 

outpatient clinic of these hospital .The 

hospitals were selected on the basis of : 

the hospitals are specialized pediatrics  

governmental hospitals and most of the 

children in the Gaza strip are hospitalized 

in these hospitals.   

The number of successful candidates 

involved in the study was six hundred.   
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Case selection 

The selection of cases was carried on 

that patients who diagnosed by the 

pediatricians as Gastroenteritis .The 

criteria for definition of  diarrhea was a 

case with three or more stools per 24hr 

[26]. The  Outpatients were first 

examined by a physician and those 

requiring further care were admitted to 

the hospital wards. A physician 

performed the physical examination 

and assessed the patient’s level of 

dehydration according to clinical signs 

and symptoms. Therefore, 

Enterohemorrhagic E. coli O157 cases 

were those with acute diarrhea and 

from which Enterohemorrhagic E. coli 

O157 were identified by laboratory 

techniques. Six hundred diarrheal cases 

were successfully involved in the study 

. The sample size calculation: The samples 

were chosen to reprehensive sample for 

the children population in the area .The 

average  number of the visitors for these 

hospitals during the last  three years was 

obtained from the hospitals registration 

record .By specific formula the sample 

size was calculated in the range of 

Confidence level 95% with margin error 

5%. The inclusion criteria for selection 

of diarrheal cases was based on :The 

children were chosen upon they have 

diarrhea with a passage of feces at least 

3or more per 24 hr [26 ] .  

Controls 

One hundred non-diarrheal cases were 

selected from the same age group and 

area; The exclusion criteria for 

selection a control group was based on 

that  the children were chosen upon 

they have no diarrhea and were 

admitted for the hospital without 

Gastroenteritis but diagnosed for other 

else infections like Chest infection 

,Bone fracture and at culture it was 

negative for E.coli 0157. 

 

Socioeconomic data collection 

Demographic data were subsequently 

collected through a well-prepared 

questionnaire; the parents or guardians 

of the cases and the controls  were 

interviewed about socio economics 

data after explaining the objectives of 

the study and signed a consent form. 

The data collected include house 

crowdedness (crowdedness index, per 

room), maternal education, family 

income, and other relevant information 

including sewage disposal methods 

and water supply. The poverty rate was 

based on a low monthly household 

income (local level). For maternal 

education level, low level of education 

was defined as complete Elementary 

school and high level of education was 

defined as secondary school or 

university. A complete blood count 

was done in the hematology 

laboratories; a low hemoglobin level 

(anemia) was taken as an indicator of 

malnutrition 

Specimen collections: 

The specimens were collected in sterile 

stool containers by the aid of 

accompanied spoons and for children 

younger than one year by rectal swabs. 

Bacteriological analysis  

Stools were processed and analyzed for 

enteric bacteria on the day of sample 

collection. Standard culture and 

identification methods were used to 

identify enteric pathogens .In brief the 

stool samples were collected in clean 

polypropylene containers with screw 

caps, containing Cary Blair medium 

for their transport to the Laboratory. 

Faecal samples were inoculated on to 

Sorbitol MacConkey Agar No. 3 plates  

which were examined for the presence 

of Sorbitol non-fermenting  colonies. 

The strains  were identified as E. coli 
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using standard methods, based on their 

characteristic reactions in triple-sugar-

iron agar, the ability to produce indole 

and to hydrolyse o-nitrophenyl  

galactoside and the inability to split 

urea. The serogroups of the strains 

were confirmed by O157-specific latex 

agglutination Slide agglutination tests 

on SNF colonies were performed with 

E. coli O 157 antiserum.[27,28.29]. 

Antimicrobial susceptibility testing 

The antibiotic susceptibilities of  E. 

coli O157 solates were determined by 

the disk diffusion method on Mueller–

Hinton agar plates using calibrated 

inoculums of the isolates based on 

McFarland standard with the following 

antibiotics: Meropenem ,Ceftriaxon, 

Cefuroxime ,Amikacin, Gentamicin, 

Ceftazidime, Chloramphenicol, 

Sulfamethoxazole/Trimethoprim, 

Tetracycline, Nalidixic acid, 

Ampicillin, Cephalothin and 

Ciprofloxacin. 

Ethical views   

The study was conducted  in according 

with the rules and regulations of the 

Helsinki Committee and the 

Palestinian Ministry of Health for 

applying research in medical field .In 

compliance with the Helsinki 

Declaration, a consent form for study 

participation was signed by parents of 

the children following an explanation 

of the importance and objectives of the 

study. The Consent form was a paper 

with information dealing with the study 

explaining the objectives of the study 

with explaining the benefit of the study 

for all the patients .Finally we asking the 

parents or Guardians (accompanied the 

children in the hospitals ) to be involve 

in the study . The information dealing of 

the Socio economic data of the children 

were collected through structured 

questionnaire containing questions with 

dichotomous answers form which can be 

answered by ‘yes’ or ‘no’ .    

Statistical analysis 

Statistical analysis was carried out 

using SPSS version 15. The Chi-square 

test was applied to assess differences 

in proportions. Odds ratios (OR) and 

their respective 95% confidence 

intervals (CI) were calculated to assess 

the magnitude of association between 

correlates.  

Results: 

This study was conducted to focus on 

the isolation of E. coli O157 .The 

infection rate   was calculated as out of 

600 stool samples 50 fecal samples 

were isolated and identified as E. coli 

O157  (8.3%). The mean age of the 

diarrheal children was 5.2 years with a 

median age of 5.5years . female to male 

0.8:1.0 The total number of cases was 600 

of these 50 cases proved to be harbored 

E.coli0157 in their faeces. The mean age 

of the control children was 5.9 years with 

a median age 6.1yeras female :male 

0.7:1.0 . 

Distribution of diarrheal cases by 

residency: 

Table (1) showed the 

Enterohemorrhagic E. coli O157 cases 

distribution in different Gaza strip 

provinces as following: North Gaza 

strip region 40%, Gaza city 36%, Mid 

zone 12% and South region 12% . 

Fig 1 illustrates the seasonal 

distribution of diarrheal case 

E.coli0157 during the year , it was 

clear that most of the cases were 

diagnosed during the warm seasons 

(May -June ,July and August ).  

Table 2 illustrates the distribution of 

E.coli 015 by age and gender . The 

highest frequency group was 4-6  years 

age group male was 46% female 
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(36%).followed by age group 1-3 years 

male(29%) female(27%),age group 7-9 

years male (11%) female23%),age 

group 10-12 years male (7%) female 

(5%) and <1year male(7%) 

female(5%).The Total age group 4-6 

years (42%) ,1-3 years(28%) ,7-

9years(16%) ,10-12years(8%) and 

<1year(6%). 

Table (3) & Fig2 illustrates the 

consistency of stool accompanied 

infection of Enterohemorrhagic E.coli 

O157 watery (56%), mucoid (24%), 

bloody mucoid (8%) and loose 

diarrhea (12%). 

Signs, symptoms and consistency of 

stool specimens  

Table (4,5) illustrates the main signs 

and symptoms accompanied the 

enterohemorrhagic E. coli O157 

disease which include vomiting (84%), 

abdominal pain (72%), fever (28%) 

and dehydration (16%). 

Socio and demographic 

characteristics of the study 

population 

Table (6) illustrates the Socio and 

demographic characteristics of the 

study population. Fifty isolates of E. 

coli O157 were identified from 

diarrhea cases (N= 600). The mean age 

of E. coli O157 cases  was 4.8 years, 

with a median of 5 .0. There were 100 

non-diarrhea controls, with a mean age 

of 5.3 years and median of 5.0 

Measurement of hemoglobin levels 

revealed that 32 (64%) of E. coli O157 

cases were anemic, while 35 (35%) 

uninfected controls were anemic. The 

age distribution of the patients from 

whom diarrheal specimens were 

obtained was as 3(6.0%) patients were 

younger than one year of age, 38(76%) 

aged 1-6 years, and 12(24%) older than 

6 years. Among the patients, the ratio 

of males to females was 0.7/1.0 of all 

specimens investigated. 58% of 

patients families had low income, 52% 

of patients mothers had low education 

and 64% of their houses had 

crowdness index of >3.0 persons/room, 

15% of patients had underlying 

diseases.  

Antimicrobial Susceptibility Tests 

Table 7 illustrates the susceptibility  

pattern of 50 E.coli O157 isolated 

strains from different hospitals against 

the regular used antibiotics .The 

susceptibility proportion are as 

follows: Meropenem (92%), 

Ceftriaxon (88%), Amikacin (80%), 

Ceftazidim (80%), Cefuroxime (72%),  

Chloramphenicol (72%), Ciprofloxacin 

(72%), Gentamicin (72%), Nalidixic 

acid (50%), Sulfamethoxazole/ 

Trimethoprime (SXT) (26%), 

Ampicillin (20%), Tetracycline and 

Cephalexine (14%). 

Risk factors associated E. coli 0157 

infection    

Table (6) illustrates the risk factors  

facilitated the acquiring infection when 

exposed to the E. coli O157 pathogens 

.These were calculated and presented 

as Odds ratio with significant value 

>1.0 and P-value with significant value 

<0.05. Table 4 illustrates the different 

socio-demographic factors associated 

with the cases and control in relation to 

infection. The risk factors recorded 

showed statically significant with the 

age group of 4-6 years (P-value 

0.031and odds ratio 2.17), malnutrition 

(Anemia) (P-value 0.001and Odds 

ratio 3.3) and low mother education (P-

value 0.001and Odds ratio 3.4). 

Stastical significant was recorded with 

signs and symptoms like abdominal 

pains P-value 0.0028 and fever P-value 

0.01 (table 5). 
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Discussion:  

Enterohemorrhagic Escherichia coli 

(EHEC) causes serious diarrheal 

disease for children in countries with 

low national income  .The important 

result of the current study is the 

detection of etiologic agents of 

diarrhea in children in Gaza strip, with 

special emphasis on 

Enterohemorrhagic E. coli 0157.The 

infection rate was 8.3%. The most 

notable feature of the epidemiology of 

disease caused by EHEC in our study  

is the striking age distribution of the 

patients the highest frequency(42%) 

was detected in children 4–6years of 

age followed by age 1-3years (28%). 

Similar observation was reported by 

Willshaw the overall rate of infection 

annually between 5-11%.The highest 

incidence was in children 1-4 years 

[30]. These reports emphasized that 

young children were most to be 

infected because these group of 

children have more risk factors than 

other ,inadequate personal habits like 

nail biting ,thumb suckling and more 

closing to domestic feces which may 

contaminate the food they ingested like 

chocolate . Rajii et al reported that a 

total of 96 E. coli isolates out of 275 

were obtained from diarrheal 

children[31].The surveys of diarrheal 

stools from children in African nations  

including Libya have detected EHEC 

O157 in 8_15% of the samples [32]. 

Ghenghesh et al in their study of 

Libyan diarrhea children found that 

specimens examined for E. coli 

O157:H7 was found in 7.0% and 4.4% 

of diarrheic and control children[33]. 

Al-Gallas and his colleagues  reported 

that in their study of multiple 

pathogens causing diarrhea prevalence 

rate of  Enterohemorrhagic E. coli was 

(10.4%)[34]. Other reports showed 

results with infection rate lower than 

ours like Vilchez reported from León, 

Nicaragua that EHEC was only 

detected in children had diarrhea with 

infection rate (2.1%) [35]. 

The risk factors in the present study 

was shown clearly in the form of  Odds  

ratio with significant association of 

>1.0 with P-value of <0.05. Age group  

of 4-6 years showed significant 

relationship with Odds ratio 2.17 with 

P-value of 0.033, presence of anemia 

(Malnutrition) among the examined 

children with Odds ratio 3.3with P-

value of 0.001and low Mother 

educations Odds ratio 3.4with P-value 

of 0.001.Few studies were conducted 

dealing with risk factors and most of 

the studies concentrated on the sources 

of contamination the food or 

contamination of water .Thomas 

reported that it had been estimated that 

up to 30% of the general cattle 

population shed EHEC O157, 

accounting for a remarkable amount of 

zoonotic E. coli diarrheagenic 

outbreaks in human populations [36]. 

Culture-based and polymerase chain 

reaction techniques were used to 

identify E. coli O157:H7 in different 

chains of food .Thirty-five per cent of 

meat products, 25.5% of water and  

21.7% of vegetables [37]. Gencay et al  

reported that Sheep as an important 

source of E.coli O157/O157:H7 in 

Turkey[38]38.The distribution of 

Enterohemorrhagic E.coli by residency 

showed that it was found north region 

of Gaza strip recorded the highest 

percentage with proportion of 40% 

followed by Gaza city with 36% .North 

Gaza strip inhabited with individuals 

most work with agriculture and 

animals propagation and that the 

reason the main source of these 

pathogens was animal contact. Gencay 

et al  reported that Sheep as an 

important source of E. coli 

O157/O157:H7 in Turkey[38]. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Rajii%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=19024340
http://www.ncbi.nlm.nih.gov/pubmed?term=Gencay%20YE%5BAuthor%5D&cauthor=true&cauthor_uid=25042529
http://www.ncbi.nlm.nih.gov/pubmed?term=Gencay%20YE%5BAuthor%5D&cauthor=true&cauthor_uid=25042529
http://www.ncbi.nlm.nih.gov/pubmed?term=Gencay%20YE%5BAuthor%5D&cauthor=true&cauthor_uid=25042529
http://www.ncbi.nlm.nih.gov/pubmed?term=Gencay%20YE%5BAuthor%5D&cauthor=true&cauthor_uid=25042529
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The symptoms recorded in the present 

study were vomiting(84%),abdominal 

pain(72% ), Fever(28% ) and 

dehydration (16%). O'Ryan reported in 

their study to diarrheic children that 

the stool specimens were watery 

diarrhea accompanied by, or at high 

risk for, moderate to severe 

dehydration due to abrupt onset of 

vomiting that reduces oral intake, 

and/or frequent emission of liquid 

stools, or moderate to severe 

dysenteric/bloody diarrhea with 

moderate to high-grade fever[39].The 

consistency and Physical 

characteristics of the stool of 

Enterohemorrhagic E.coli 0157 

isolates were watery diarrhea 

(56%),mucoid(24%),diarrhea(12%) 

and bloody mucoid(8%) .Few reports 

deals with this  subjects were 

published. Some reports showed 

similar results [39]. 

The antibiotic Susceptibility pattern 

recorded in our study showed that 

tetracycline14%,cephalexine14%,ampi

cillin20%,trimethoprime/sulphamethox

azole(SXT)26%, chloramphenicol 73% 

, ciprofloxacin 73%, gentamicin 73% 

,ceftazidime 80% amikacin 80% 

ceftriaxon87% and meropenem93%,. 

These results demonstrated that 

E.coli0157 expressed resistant to most 

empirical antibiotics used in their 

control and need to be reviewed by 

treating physicians .Several reports 

from different countries showed 

similar results with variation in the 

antibiotic susceptibility pattern of 

E,coli 0157.Rajii in their study of 

antibiotic susceptibility verotocytoxin 

producing Escherichia coli O157 were 

100% resistant to oxytetracycline, 

chloramphenicol, streptomycin, and 

amoxyclav.[40]. Other reports showed  

susceptibility profiles of E. coli O157 

strains to 9 antibiotics were resistant to 

tetracycline, sulphamethoxazole and 

erythromycin .The Cluster analysis of 

antibiotic resistances in study 

conducted by    Haghi etal revealed a 

closer relationship between isolates 

from pig and human faeces than cattle 

and humans. [41] .Also Haghi and his 

colleague in their study to different 

group of pathogens causes diarrhea 

found that  diarrhoeagenic Escherichia 

coli (DEC) exhibited high-level 

resistance to erythromycin (100%), 

azteronam (80.7%), amoxicillin 

(74.4%) and tetracycline (69.3%), and 

86.4% of isolates were multidrug 

resistant.[42]. Aguila et al in their 

study to Forty strains of Escherichia 

coli isolated from children under 5 

years of age with acute diarrheas, 

coming from different provinces of the 

country showed that  antimicrobial 

susceptibility test, the strains showed 

high resistance mainly to ampicillin 

and trimethrophin-sulfamethoxasole. 

Another interesting finding were 

intermediate resistance and 

susceptibility values to augmentin, 

aztreonan and ceftriaxone. There were 

12 antimicrobial resistance patterns of 

which 10 were multi-resistant[43]. 
Limitations of the study were the 

incidence of the E.oli 0157 could not be 

calculated in the case control study The 

importance of person-to-person 

transmission of this pathogen was not 

studied well in this study by the finding 

that contact with  no household member 

suffering from diarrheal illness constituted 

a significant risk for infection. 

In conclusion : The E.coli 0157 strains 

were isolated from human feces in a 

significant number .The risk factors for 

acquisition of infection were 

malnutrition, low mother education, 

and low age group of 4-6 years. The 

susceptibility pattern reflects variable 

susceptibility with maximum 

resistance to ampicillin and 

trimethoprim/sulphamethoxazole and 

Tetracycline . 



Annals of Alquds Medicine                        Volume/Issue 11: 2-16 (1436, 2015) 

10 

 

References:  

1-Kotloff KL, Nataro JP, Blackwelder WC, Nasrin D, Farag TH, Panchalingam S, Wu 

Y, Sow SO, Sur D, Breiman RF, et al .Burden and aetiology of diarrhoeal disease in 

infants and young children in developing countries (the Global Enteric Multicenter 

Study, GEMS): a prospective, case-control study. Lancet. 2013;382(9888):209-22. 

2-1. Liu L, Johnson HL, Cousens S, Perin J, Scott S, et al. Global, regional, and 

national causes of child mortality: an updated systematic analysis for 2010 .with time 

trends since. 2000 Lancet 2012; 379: 2151–2161. 

3. Fischer Walker CL, Perin J, Aryee MJ, Boschi-Pinto C, Black RE Diarrhea 

incidence in low- and middle-income countries in 1990 and 2010: a systematic 

review. BMC Public Health 2012; 12: 220. 

4-Petri WA, Jr., Miller M, Binder HJ, Levine MM, Dillingham R, et al. Enteric 

infections, diarrhea, and their impact on function and development. J Clin Invest 

2008; 118: 1277–1290 

5-Abe H
1
, Miyahara A, Oshima T, Tashiro K, Ogura Y, Kuhara S, Ogasawara N, 

Hayashi T, Tobe T. Global regulation by horizontally transferred regulators 

establishes the pathogenicity of Escherichia coli .DNA Res. 2008;15(1):25-38. 

6- Themphachana M, Nakaguchi Y, Nishibuchi M, Seto K, Rattanachuay P, 

Singkhamanan K, Sukhumungoon P. First report in Thailand of a stx-negative 

Escherichia Coli 0157 strain from a patient with diarrhea. Southeast Asian J Trop 

Med Public Health. 2014 Jul;45(4):881-9. 

7. Yoshitomi KJ
1
, Jinneman KC, Zapata R, Weagant SD, Fedio WM. Detection and isolation 

of low levels of E. coli O157:H7 in cilantro by real-time PCR, immunomagnetic separation, 

and cultural methods with and without an acid treatmentJ Food Sci. 2012;77(8):M481-9. 

8-Van Der Linden I
1
, Cottyn B

2
, Uyttendaele M

3
, Berkvens N

4
, Vlaemynck G

5
, Heyndrickx 

M
6
, Maes M

7
. Enteric pathogen survival varies substantially in irrigation water from Belgian 

lettuce producers. Int J Environ Res Public Health. 2014 Sep 29;11(10):10105-24. 

9-Van Der Linden I
1
, Cottyn B

2
, Uyttendaele M

3
, Berkvens N

4
, Vlaemynck G

5
, 

Heyndrickx M
6
, Maes M

7
. Enteric pathogen survival varies substantially in irrigation 

water from belgian lettuce producers. Int J Environ Res Public Health. 

2014;11(10):10105-24.. 

10-Leclerc H
1
, Schwartzbrod L, Dei-Cas E. Microbial agents associated with 

waterborne diseasesCrit Rev Microbiol. 2002;28(4):371-409. 

11-Money P, Kelly AF, Gould SW, Denholm-Price J, Threlfall EJ, Fielder MD. 

Cattle, weather and water: mapping Escherichia coli O157:H7 infections in humans in 

England and Scotland.Environ Microbiol. 2010;12(10):2633-44. 

12- Masana MO, D'Astek BA, Palladino PM, Galli L, Del Castillo LL, Carbonari C, 

Leotta GA, Vilacoba E, Irino K, Rivas M. Genotypic characterization of non-O157 

http://www.ncbi.nlm.nih.gov/pubmed/23680352
http://www.ncbi.nlm.nih.gov/pubmed/23680352
http://www.ncbi.nlm.nih.gov/pubmed/23680352
http://www.ncbi.nlm.nih.gov/pubmed?term=Abe%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18222925
http://www.ncbi.nlm.nih.gov/pubmed?term=Miyahara%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18222925
http://www.ncbi.nlm.nih.gov/pubmed?term=Oshima%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18222925
http://www.ncbi.nlm.nih.gov/pubmed?term=Tashiro%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18222925
http://www.ncbi.nlm.nih.gov/pubmed?term=Ogura%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=18222925
http://www.ncbi.nlm.nih.gov/pubmed?term=Kuhara%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18222925
http://www.ncbi.nlm.nih.gov/pubmed?term=Ogasawara%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18222925
http://www.ncbi.nlm.nih.gov/pubmed?term=Hayashi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18222925
http://www.ncbi.nlm.nih.gov/pubmed?term=Tobe%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18222925
http://www.ncbi.nlm.nih.gov/pubmed/18222925
http://www.ncbi.nlm.nih.gov/pubmed/25507607
http://www.ncbi.nlm.nih.gov/pubmed/25507607
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yoshitomi%20KJ%5BAuthor%5D&cauthor=true&cauthor_uid=22860597
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jinneman%20KC%5BAuthor%5D&cauthor=true&cauthor_uid=22860597
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zapata%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22860597
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weagant%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=22860597
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fedio%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=22860597
http://www.ncbi.nlm.nih.gov/pubmed/22860597
http://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20Der%20Linden%20I%5BAuthor%5D&cauthor=true&cauthor_uid=25268508
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cottyn%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25268508
http://www.ncbi.nlm.nih.gov/pubmed/?term=Uyttendaele%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25268508
http://www.ncbi.nlm.nih.gov/pubmed/?term=Berkvens%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25268508
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vlaemynck%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25268508
http://www.ncbi.nlm.nih.gov/pubmed/?term=Heyndrickx%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25268508
http://www.ncbi.nlm.nih.gov/pubmed/?term=Heyndrickx%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25268508
http://www.ncbi.nlm.nih.gov/pubmed/?term=Maes%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25268508
http://www.ncbi.nlm.nih.gov/pubmed/25268508
http://www.ncbi.nlm.nih.gov/pubmed?term=Van%20Der%20Linden%20I%5BAuthor%5D&cauthor=true&cauthor_uid=25268508
http://www.ncbi.nlm.nih.gov/pubmed?term=Cottyn%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25268508
http://www.ncbi.nlm.nih.gov/pubmed?term=Uyttendaele%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25268508
http://www.ncbi.nlm.nih.gov/pubmed?term=Berkvens%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25268508
http://www.ncbi.nlm.nih.gov/pubmed?term=Vlaemynck%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25268508
http://www.ncbi.nlm.nih.gov/pubmed?term=Heyndrickx%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25268508
http://www.ncbi.nlm.nih.gov/pubmed?term=Maes%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25268508
http://www.ncbi.nlm.nih.gov/pubmed/25268508
http://www.ncbi.nlm.nih.gov/pubmed?term=Leclerc%20H%5BAuthor%5D&cauthor=true&cauthor_uid=12546197
http://www.ncbi.nlm.nih.gov/pubmed?term=Schwartzbrod%20L%5BAuthor%5D&cauthor=true&cauthor_uid=12546197
http://www.ncbi.nlm.nih.gov/pubmed?term=Dei-Cas%20E%5BAuthor%5D&cauthor=true&cauthor_uid=12546197
http://www.ncbi.nlm.nih.gov/pubmed/12546197
http://www.ncbi.nlm.nih.gov/pubmed/20642796
http://www.ncbi.nlm.nih.gov/pubmed/20642796


Annals of Alquds Medicine                        Volume/Issue 11: 2-16 (1436, 2015) 

11 

 

Shiga toxin-producing Escherichia coli in beef abattoirs of Argentina. J Food Prot. 

2011;74(12):2008-17. 

13-Osaili T, Griffis CL, Martin EM, Beard BL, Keener A, Marcy JA. Thermal 

inactivation studies of Escherichia coli O157:H7, Salmonella, and Listeria 

monocytogenes in ready-to-eat chicken-fried beef patties. J Food Prot.2006 

;69(5):1080-6. 

14-Money P, Kelly AF, Gould SW, Denholm-Price J, Threlfall EJ, Fielder MD. 

Cattle, weather and water: mapping Escherichia coli O157:H7 infections in humans in 

England and Scotland. Environ Microbiol. 2010;12(10):2633-44. 

15-Thabane M, Simunovic M, Akhtar-Danesh N, Garg AX, Clark WF, Collins SM, 

Salvadori M, Marshall JK. An outbreak of acute bacterial gastroenteritis is associated 

with an increased incidence of irritable bowel syndrome in children.Am J 

Gastroenterol. 2010;105(4):933-9.  

16-Heuvelink AE
1
, van Heerwaarden C, Zwartkruis-Nahuis JT, van Oosterom R, Edink K, 

van Duynhoven YT, de Boer E . Escherichia coli O157 infection associated with a petting 

zoo. Epidemiol Infect. 2002 ;(2):295-302. 

17-.Stirling J
1
, Griffith M, Dooley JS, Goldsmith CE, Loughrey A, Lowery CJ, McClurg R, 

McCorry K, McDowell D, McMahon A, Millar BC, Rao J, Rooney PJ, Snelling WJ, Matsuda 

M, Moore JE. Zoonoses associated with petting farms and open zoos. Vector Borne Zoonotic 

Dis. 2008;8(1):85-92. 

18- Ertas N
1
, Gonulalan Z, Yildirim Y, Karadal F, Abay S, Al S. Detection of 

Escherichia coli O157:H7 using immunomagnetic separation and mPCR in Turkish foods of 

animal origin. Lett Appl Microbiol. 2013 Oct;57(4):373-9. 

19-Alhelfi NA, Adam H, Jones DL, Williams AP. Absence of E coli O157:H7 in 

sheep and cattle faeces in North Wales..Vet Rec. 2013  ;173(6):143.  

20-Money P, Kelly AF, Gould SW, Denholm-Price J, Threlfall EJ, Fielder MD. 

Cattle, weather and water: mapping Escherichia coli O157:H7 infections in humans in 

England and Scotland. Environ Microbiol. 2010;12(10):2633-44.  

21. Griffin PM, Tauxe AV. The epidemiology of infections caused by Escherichia 

coli O157:H7, other Enterohemorrhagic E. coli and the associated hemolytic uremic 

syndrome. Epidemiol Rev 1991; 13: 60–98. 

22. Armstrong GL, Hollingsworth J, Morris Jr JG. Emerging foodborne pathogens: 

Escherichia coli O157:H7 as a model of entry of a new pathogen into the food supply 

of the developed country. Epidemiol Rev 1996; 18: 29–51. 

23. Wilson JB, Clarke RC, Renwick SA, et al. Vero cytotoxigenic Escherichia coli 

infection in dairy farm families. J Infect Dis 1996; 174: 1021–1027. 

24-Riley LW, Remis RS, Helgerson SD, McGee HB, Wells JG, Davis BR, et al. 

Hemorrhagic colitis associated with a rare Escherichia coli serotype. N Engl J Med 

1983;308:681-5. 

http://www.ncbi.nlm.nih.gov/pubmed/16715808
http://www.ncbi.nlm.nih.gov/pubmed/16715808
http://www.ncbi.nlm.nih.gov/pubmed/16715808
http://www.ncbi.nlm.nih.gov/pubmed/20642796
http://www.ncbi.nlm.nih.gov/pubmed/20642796
http://www.ncbi.nlm.nih.gov/pubmed/20179687
http://www.ncbi.nlm.nih.gov/pubmed/20179687
http://www.ncbi.nlm.nih.gov/pubmed/?term=Heuvelink%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=12403105
http://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Heerwaarden%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12403105
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zwartkruis-Nahuis%20JT%5BAuthor%5D&cauthor=true&cauthor_uid=12403105
http://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Oosterom%20R%5BAuthor%5D&cauthor=true&cauthor_uid=12403105
http://www.ncbi.nlm.nih.gov/pubmed/?term=Edink%20K%5BAuthor%5D&cauthor=true&cauthor_uid=12403105
http://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Duynhoven%20YT%5BAuthor%5D&cauthor=true&cauthor_uid=12403105
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Boer%20E%5BAuthor%5D&cauthor=true&cauthor_uid=12403105
http://www.ncbi.nlm.nih.gov/pubmed/12403105
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stirling%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18052811
http://www.ncbi.nlm.nih.gov/pubmed/?term=Griffith%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18052811
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dooley%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=18052811
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goldsmith%20CE%5BAuthor%5D&cauthor=true&cauthor_uid=18052811
http://www.ncbi.nlm.nih.gov/pubmed/?term=Loughrey%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18052811
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lowery%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=18052811
http://www.ncbi.nlm.nih.gov/pubmed/?term=McClurg%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18052811
http://www.ncbi.nlm.nih.gov/pubmed/?term=McCorry%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18052811
http://www.ncbi.nlm.nih.gov/pubmed/?term=McDowell%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18052811
http://www.ncbi.nlm.nih.gov/pubmed/?term=McMahon%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18052811
http://www.ncbi.nlm.nih.gov/pubmed/?term=Millar%20BC%5BAuthor%5D&cauthor=true&cauthor_uid=18052811
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rao%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18052811
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rooney%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=18052811
http://www.ncbi.nlm.nih.gov/pubmed/?term=Snelling%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=18052811
http://www.ncbi.nlm.nih.gov/pubmed/?term=Matsuda%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18052811
http://www.ncbi.nlm.nih.gov/pubmed/?term=Matsuda%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18052811
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moore%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=18052811
http://www.ncbi.nlm.nih.gov/pubmed/18052811
http://www.ncbi.nlm.nih.gov/pubmed/18052811
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ertas%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23809061
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gonulalan%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=23809061
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yildirim%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23809061
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karadal%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23809061
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abay%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23809061
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23809061
http://www.ncbi.nlm.nih.gov/pubmed/23809061
http://www.ncbi.nlm.nih.gov/pubmed/23934296
http://www.ncbi.nlm.nih.gov/pubmed/23934296
http://www.ncbi.nlm.nih.gov/pubmed/20642796
http://www.ncbi.nlm.nih.gov/pubmed/20642796


Annals of Alquds Medicine                        Volume/Issue 11: 2-16 (1436, 2015) 

12 

 

25- Tarr PI. Escherichia coli O157:H7: clinical, diagnostic, and epidemiological 

aspects of human infection. Clin Infect Dis 1995;20:1-10. 

26-Koletzko S
1
, Osterrieder S. Acute infectious diarrhea in childrenDtsch Arztebl Int. 

2009 Aug;106(33):539-47; quiz 548. 

27-Erdoğan H
1
, Levent B, Erdoğan A, Güleşen R, Arslan H. [Investigation of verotoxigenic 

Escherichia coli O157:H7 incidence in gastroenteritis patients]. Mikrobiyol Bul. 2011 

Jul;45(3):519-25. 

28-Loff M, Mare L, de Kwaadsteniet M, Khan W. 3M™ Molecular detection system 

versus MALDI-TOF mass spectrometry and molecular techniques for the 

identification of Escherichia coli 0157:H7, Salmonella spp. &amp;Listeria spp. J 

Microbiol Methods. 2014 Jun;101:33-43. 

29-De Boer E
1
, Heuvelink AE. Methods for the detection and isolation of Shiga toxin-

producing Escherichia coli. Symp Ser Soc Appl Microbiol. 2000;(29):133S-143S. 

30- Máttar S, Mora A, Bernal N. [Prevalence of E. coli O157:H7 in a pediatric 

population in Bogotá, D.C.with acute gastroenteritis . Enferm Infecc Microbiol 

Clin. 1997;15(7):364-8. 

31-Rajii MA
1
, Minga UM, Machang'u RS. Prevalence and characterization of 

verotocytoxin producing Escherichia coli O157 from diarrhoea patients in Morogoro, 

Tanzania. Tanzan J Health Res. 2008;10(3):151-8. 

32-Ghenghesh K S     and Tawil K  Enterohemorrhagic Escherichia coli O157 in 

Libya Libyan J Med 2014, 9: 24840.    

33- Ghenghesh KS, Ben-Taher S, Abeid S, Tawil A. Escherichia coli O157:H7 in 

children diarrhoea in Libya (P908). Clin Microbiol Infect. 1997; 3(Suppl 2): 221. 

34-Nazek Al-Gallas, Olfa Bahri, Aida Bouratbeen, Assia Ben Haasen, and Ridha Ben 

Aissa*  Etiology of Acute Diarrhea in Children and Adults in Tunis, Tunisia, with 

Emphasis on Diarrheagenic Escherichia coli: Prevalence, Phenotyping, and Molecular 

Epidemiology .Am. J. Trop. Med. Hyg. 2007;77(3): pp. 571–582. 

35-Vilchez S
1
, Reyes D, Paniagua M, Bucardo F, Möllby R, Weintraub A. Prevalence 

of diarrhoeagenic Escherichia coli in children from León, Nicaragua. J Med 

Microbiol. 2009;58(Pt 5):630-7. 

36-Thomas DE, Elliott EJ. Interventions for preventing diarrheaassociated hemolytic 

uremic syndrome: systematic review. BMC Public Health. 2013; 13: 799. 

37-Abong'o BO
1
, Momba MN.Prevalence and potential link between E. coli O157:H7 

isolated from drinking water, meat and vegetables and stools of diarrhoeic confirmed 

and non-confirmed HIV/AIDS patients in the Amathole District - South Africa. J 

Appl Microbiol. 2008;105(2):424-31. 

38-Gencay YE. Sheep as an important source of E. coli O157/O157:H7 in Turkey. 

Vet Microbiol. 2014;172(3-4):590-5. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Koletzko%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19738921
http://www.ncbi.nlm.nih.gov/pubmed/?term=Osterrieder%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19738921
http://www.ncbi.nlm.nih.gov/pubmed/?term=7.+Koletzko+S%2C+Osterrieder+S.+Acute+infectious+diarrhea+in+children.+Dtsch+Arztebl+Int.+2009%3B106%3A539%E2%80%9347.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Erdo%C4%9Fan%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21935785
http://www.ncbi.nlm.nih.gov/pubmed/?term=Levent%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21935785
http://www.ncbi.nlm.nih.gov/pubmed/?term=Erdo%C4%9Fan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21935785
http://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%BCle%C5%9Fen%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21935785
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arslan%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21935785
http://www.ncbi.nlm.nih.gov/pubmed/21935785
http://www.ncbi.nlm.nih.gov/pubmed/24721188
http://www.ncbi.nlm.nih.gov/pubmed/24721188
http://www.ncbi.nlm.nih.gov/pubmed/24721188
http://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Boer%20E%5BAuthor%5D&cauthor=true&cauthor_uid=10880188
http://www.ncbi.nlm.nih.gov/pubmed/?term=Heuvelink%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=10880188
http://www.ncbi.nlm.nih.gov/pubmed/10880188
http://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%A1ttar%20S%5BAuthor%5D&cauthor=true&cauthor_uid=9410049
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mora%20A%5BAuthor%5D&cauthor=true&cauthor_uid=9410049
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bernal%20N%5BAuthor%5D&cauthor=true&cauthor_uid=9410049
http://www.ncbi.nlm.nih.gov/pubmed/9410049
http://www.ncbi.nlm.nih.gov/pubmed/9410049
http://www.ncbi.nlm.nih.gov/pubmed?term=Rajii%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=19024340
http://www.ncbi.nlm.nih.gov/pubmed?term=Minga%20UM%5BAuthor%5D&cauthor=true&cauthor_uid=19024340
http://www.ncbi.nlm.nih.gov/pubmed?term=Machang%27u%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=19024340
http://www.ncbi.nlm.nih.gov/pubmed/19024340
http://www.ncbi.nlm.nih.gov/pubmed?term=Vilchez%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19369525
http://www.ncbi.nlm.nih.gov/pubmed?term=Reyes%20D%5BAuthor%5D&cauthor=true&cauthor_uid=19369525
http://www.ncbi.nlm.nih.gov/pubmed?term=Paniagua%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19369525
http://www.ncbi.nlm.nih.gov/pubmed?term=Bucardo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=19369525
http://www.ncbi.nlm.nih.gov/pubmed?term=M%C3%B6llby%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19369525
http://www.ncbi.nlm.nih.gov/pubmed?term=Weintraub%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19369525
http://www.ncbi.nlm.nih.gov/pubmed/19369525
http://www.ncbi.nlm.nih.gov/pubmed/19369525
http://www.ncbi.nlm.nih.gov/pubmed?term=Abong%27o%20BO%5BAuthor%5D&cauthor=true&cauthor_uid=18298530
http://www.ncbi.nlm.nih.gov/pubmed?term=Momba%20MN%5BAuthor%5D&cauthor=true&cauthor_uid=18298530
http://www.ncbi.nlm.nih.gov/pubmed/18298530
http://www.ncbi.nlm.nih.gov/pubmed/18298530
http://www.ncbi.nlm.nih.gov/pubmed?term=Gencay%20YE%5BAuthor%5D&cauthor=true&cauthor_uid=25042529
http://www.ncbi.nlm.nih.gov/pubmed/25042529


Annals of Alquds Medicine                        Volume/Issue 11: 2-16 (1436, 2015) 

13 

 

39-O'Ryan M
1
, Lucero Y, O'Ryan-Soriano MA, Ashkenazi S. An update on 

management of severe acute infectious gastroenteritis in children. Expert Rev Anti 

Infect Ther. 2010;8(6):671-82. 

40-Ateba CN
1
, Bezuidenhout CC. Characterisation of Escherichia coli O157 strains 

from humans, cattle and pigs in the North-West Province, South AfricaInt J Food 

Microbiol. 2008;128(2):181-8.  

41-Haghi F
1
, Zeighami H, Hajiahmadi F, Khoshvaght H, Bayat M. Frequency and 

antimicrobial resistance of diarrhoeagenic Escherichia coli from young children in 

Iran. J Med Microbiol. 2014;63(Pt 3):427-32. 

42-Mora A
1
, Blanco JE, Blanco M, Alonso MP, Dhabi G, Echeita A, González EA, 

Bernárdez MI, Blanco J. Antimicrobial resistance of Shiga toxin (verotoxin)-

producing Escherichia coli O157:H7 and non-O157 strains isolated from humans, 

cattle, sheep and food in Spain. Res Microbiol. 2005;156(7):793-806. 

43-Aguila A
1
, Bernedo R, Llop A, Ramírez M, Bravo L, Fernández A, Ledo Y. 

[Study of phenotypical and antimicrobial susceptibility markers in enteric Escherichia 

coli strains]. Rev Cubana Med Trop. 2007;59(2):102-7. 

 

Table 1. Distribution of Enterohemorrhagic E.coli 0157 cases by residency  

Resident Area No of Cases 

N=50 

percentage 

North Gaza Strip 20 40 

Gaza  town 18 36 

MID Zone Gaza Strip 6 12 

South Gaza Strip 6 12 

 

Table 2. Distribution of Enterohemorrhagic E.coli 0157 cases by Age and Gender 

Age                         Male n=28 

No of Cases       Percentage             

                   Female n=22 

No of cases         Percentage                                  

< 1.0 year 2 7.0 1 5.0 

1-3 years 8 29.0 6 27.0 

4-6 years 13 46.0 8 36.0 

7-9 years 3 11.0 5 23.0 

10-12 years 2 7.0 2 9.0 
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Table 3. The consistency and Physical characteristics of the stool of 

Enterohemorrhagic E.coli 0157 isolates 

Stool Characteristic 

 

No of cases 

N=50 

Percentage 

Watery  28    56 

Mucoid 12    24 

Bloody muoid 4     8 

Diarrhea                                 6                                              12 

 

Table 4. The Clinical Symptoms associated with  in Enterohemorrhagic E.coli 

0157 infection 

Clinical Symptoms 

 

No of Cases 

N=50 

Percentage 

Vomiting 42 84 

Abdominal pain 36 72 

Fever 14 28 

Dehydration 8 16 

 

Table 5. The Clinical signs and symptoms associated Gastroenteritis infection 

Clinical 

symptoms 

No of sample tested 

n=600 

 

No of 

positive 

samples 

Percentage P-value 

Vomiting Yes 278 106 38 0.061 

No 322 90 28 

Abdominal 

pain 

Yes  320 134 42 0.0028 

No 280 62 22 

Fever Yes 220 92 41 0.01 

No 380 104 27 

Dehydration Yes 130 32 26 0.12 

No 470 164 35 
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Table 6. The Demographic and Socioeconomic Characteristics of the diarrheal 

cases associated        with   Enterohemorrhagic E.coli 0157 infection and Control. 

Parameters Diarrheal Cases 

N=50 

No Cases        % 

Control cases 

N=100 

No cases        % 

 

P -value 

 

Odds 

Ratio 

Confidence 

interval 

95% 

Gender 

Male 

Female 

 

28 

22 

 

47 

53 

 

59 

41 

 

53 

47 

 

0.974 

 

1.93 

 
0.447-2.296 

Age group 

<1.0 

1-3 

4-6 

7-9 

10-12 

 

3 

14 

21 

8 

4 

 

6 

28 

42 

16 

8 

 

12 

30 

25 

18 

15 

 

12 

30 

25 

18 

15 

 

 

 

0.033 

 

 

 

2.17 

 

 

 

1.06-4.17 

 

Malnutrition 

(Hemoglobin) 

Anemia 

Normal  

 

 

32 

18 

 

 

64 

36 

 

 

35 

65 

 

 

35 

65 

 

 

0.001 

 

 

3.3 

 

 

1.62-6.71 

Family 

income 

Low  

Moderate 

/High 

 

 

29 

21 

 

 

58 

42 

 

 

48 

52 

 

 

48 

52 

 

 

0.248 

 

 

1.49 

 

 

0.75-2.97 

Mother 

Education 

Primary 

Secondary  

University 

 

 

26 

15 

9 

 

 

52 

30 

18 

 

 

24 

46 

30 

 

 

24 

46 

30 

 

 

0.001 

 

 

3.43 

 

 

1.67-7.05 

House 

Crowdness 

<3.0 

individual per 

room 

>3.0 

individual per 

room 

 

 

18 

 

32 

 

 

36 

 

64 

 

 

49 

 

51 

 

 

49 

 

51 

 

 

 

 

0.082 

 

 

 

 

1.85 

 

 

 

 

0.92 -3.72 

Underlying 

disease 

Yes 

no 

 

 

8 

0 

 

 

16 

0 

 

 

9 

 

 

9 

 

 

0.202 

 

 

1.92 

 

 

0.69-5.34 
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Table 7 Antibiotic Susceptibility pattern of the isolated strains E,coli 0157 

Antibiotics 

 

No of Susceptible 

strains 

N=50 

Percentage of 

susceptibility 

Meropenem 46 92 

Ceftriaxon 44 88 

Amikacin 40 80 

Ceftazidime 40 80 

Cefuroxime 36 72 

Gentamicin 36 72 

Chloramphenicol 36 72 

Ciprofloxacin  36 72 

Nalidixic acid  25 50 

sulphamethoxazole/ trimethoprim 13 26 

Tetracycline  7 14 

Cephalexine 7 14 

 

Figure 1. Seasonal distribution of E.coli 0157strains of different serotypes isolated 

from patients with diarrhea in the Gaza strip. 

 

Figure 2. The signs and symptoms associated of E.coli 0157 diarrheal cases.  
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