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Abstract 
 

     Urinary tract infection (UTI) is one of the commonest bacterial infections caused by microbial 

invasion of tissue lining the urinary tract. Escherichia coli (E. coli) is the primary etiologic agent of 

UTI, also antimicrobial resistance is an evolving and growing problem in UTI. The aim of this 

study is toaimed to determine the prevalence of antibiotic resistant of E. coli among outpatients 

with UTI in Mukalla city, Hadhramout-Yemen. Mid-stream urine specimens were collected, 

aseptically cultured, and the isolates were identified by using standard microbiological techniques. 

Antimicrobial susceptibility test was performed by disk diffusion method. Of the 295 urine 

samples, the total growth E. coli was 29 (78.38%) of the total positive samples (37). Of total 

antibiotics used, amoxicillin/clavulanic acid, cefotaxime and cefuroxime sodium showed the 

highest resistance to E. coli with 82.76%, 72.41% and 65.52% respectively, while75.86% of the 

isolates were susceptible to co-trimoxazole. The study revealed that high resistant and multi-

resistant of the urinary E. coli isolates to antibiotics. Co-trimoxazole was the most effective 

antibiotic on E. coli isolates in this study. 
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Introduction 
    Urinary tract infection (UTI) is one of the commonest domiciliary and nosocomial bacterial 

infections caused by microbial invasion of tissue lining the urinary tract. It refers to the presence of 

significant bacteruria and pyurea in the midstream sample of urine 
18

.Escherichia coli (E. coli) 

being the primary etiologic agent, causing UTI among both inpatients and outpatients
10,11

, is also 

accounted for approximately 90% of first UTI in young women, the symptoms and signs include 

urinary frequency, dysuria, hematuria, and pyuria; none of these symptoms and signs are is specific 

for E. coli infections 
8
.Antimicrobial resistance is an evolving and growing problem in UTI. Of 

more concern is the increasing incidence of infections caused by strains of E. coli that are resistant 

to commonly used antimicrobial agents, especially to trimethoprim, sulphamethoxazole and beta-

lactam antibiotics 
21

. The extensive and inappropriate use of antimicrobial agents has invariably 

resulted in the development of bacterial resistance which has become a major problem, therefore it 

is necessary for continuous surveillance of antimicrobial resistance among these organisms. The 

aim of this study is to determine the prevalence of E. coli and to assess the level of drug resistance 

in outpatients with UTI in Mukalla city, Hadhramout - Yemen. 

 

Materials and methods 
    A total of 295 of midstream urine were obtained from outpatients in Mukalla city in a period 

from January to July 2014. The samples were collected into sterile plastic disposable bottles, then 

inoculated by calibrated loop capable of delivering 0.001 ml of urine on MacConkey agar (Oxoid) 

which were incubated aerobically at 37°C for 24 hours. The number and types of colonies grown 

on the medium was recorded as being insignificant when samples gave a colony count of less than 

10
4
 CFU ml, while samples with colony count equal to or greater than approximately 10

5
 CFU ml 

of the urine samples were considered to have significant bacteruria
6
. Bacterial isolates were 

identified by conventional diagnostic methods, and antibiotic susceptibility test carried out using 

disc diffusion method on Mueller-Hinton agar (Oxoid) that has been performed by Clinical 

mailto:eidha6@gmail.com
https://doi.org/10.47372/uajnas.2016.n1.a18


Multi-drug resistant of Escherichia coli isolated …………………………..Eidha A. Bin Hameed 

222 Univ. Aden J. Nat. and Appl. Sc. Vol. 20  No.1 – April 2016                                           

Laboratory Standards Institute (CLSI). The antibiotic discs used were cefuroxime sodium (30µg), 

cefotaxime (30µg), amoxicillin/clavulanic acid (30µg), ciprofloxacin (5µg), amikacin (30µg), 

lincomycin (15µg) and co-trimoxazole (25µg). A suspension of tested organism was adjusted 

against 0.5 MacFarland standard turbidity and inoculated into media, then incubated at 35-37 °C 

for 16-18 hours and examined for evidence ofgrowth.Interpretation as 'sensitive', 'moderate 

sensitive' or 'resistant' was done on the basis of the diameters of zones of inhibition of bacterial 

growth as recommended by the disc manufacturer (Oxoid). 

 

Results and discussion 
     Of the 295 samples of urine examined, 37(12.54%) showed significant bacteruria; 26 (8.81%) 

had insignificant bacteruria, while 232 (78.65%) had no growth (Table 1).E. coli was the most 

common bacterial isolated from the tested individuals with a frequency of occurrence at 29 

(78.38%), Table (2).Similar findings regarding the frequency of urinary E. coli infection have been 

observed by other researchers carried out in the European countries and North American
19

, 

Lahore
17

, Saudi Arabia
23

 andIndia
29

. Another study reported that the most prevalent organism 

isolated from urine was E. coli 86.02% in Nepal 
31

, 52% in Tikrit, Iraq 
12

and 73.0% in Poland 
15

. 

The results of antimicrobial sensitivity test revealed that the most resistance rates of E. coli are as 

follows: 82.76% to amoxicillin/clavulanic acid, 72.41% to cefotaxime, 65.52% to cefuroxime 

sodium, 41.38% to amikacin and lincomycin, (Table 3).This pattern of resistance is comparable to 

a study carried out locally in which E. coli showed a high resistance against quinolones with 84.6% 

and penicillin 78.8% 
2
as well as other studies carried out abroadtuch as in Bosnia

20
, Saudi Arabia

22
, 

Palestine
9
 and Nigeria

7
. 

    Regarding to multi-resistant of antimicrobial agents, the organism is considered as multi-

resistant if it is resistant to three or more antimicrobials 
30

. In this study, susceptibility test showed 

that the multi-resistance rate among the isolates of E. coli was observed (table 3). These results 

approximately agreed with those studies that showed a significant of high level multi-resistance of 

antibiotics to E. coliin several studies in Spain 20.6% 
26

, the USA 7.1% 
27

 and Jordan 59.9% 
3
.We 

suggest the high level of resistance of E. coli due to easy purchase antibiotics without prescription, 

not restricted with time and dose of antibiotic, culture and sensitivity test neglected and the 

empirical treatment dependently. 

    From this study, it can be seen that co-trimoxazole, followed by ciprofloxacin, were virtually 

used against urinary E. coli as they were effective against 75.86% and 37.93% of all the isolates 

respectively, whileamikacin and lincomycin were slightly better and showed moderate activity 

against 51.72% of isolates (Table 3).These results were approximately agreed with those in a study 

that showed the percentages of sensitivity of urinary E. coli isolates to co-trimoxazole and 

ciprofloxacin were 62.1% and 47.1% respectively
5
, other studies showed that the overall 

susceptibilities of E. coli was 58% for ciprofloxacin
25

. Other studyshowed decreased the 

percentages of sensitivity of E. coli to ciprofloxacin 43% and to co-trimoxazole 13% 
28

.A study 

carried out in Pakistan it was observed that 16.6% of total tested urinary E. coli isolates were 

sensitive to ciprofloxacin and 13.95% to co-trimoxazole
13

, while other studies showed increaseof 

the percentages of sensitivity of E. coli to ciprofloxacin and co-trimoxazole, suchas in Spain, the 

sensitivity to co-trimoxazole and ciprofloxacin was found at rates of  67.4% and 80.7% 

respectively 
26

. A study carried out in Hong Kong revealed that ciprofloxacin sensitivitywas77.9% 

and co-trimoxazolewas66% of E. coli isolates
14

.Other studies documented that 63% sensitivity of 

E. coli isolates to ciprofloxacin
24

. A study carried out in India showed that more than 70% were 

sensitive to ciprofloxacin 
29

.Other studies revealed that high sensitivity rates of E. coli strains were 

observed to ciprofloxacin (85.5%)in Jordan 
4
. In another study, ciprofloxacin at the rate of  90.4% 

was considered as the most active agent against E. coli isolates
1
. 

    In our results, amikacin showed moderate sensitivity againstE. coli isolates (51.72%), other 

studies documented that sensitivity of E. coli isolates to amikacin was 88% 
24

. A study carried out 

in India showed that more than 80% of the E. coli isolates were sensitive to amikacin
29

. Where as 

other studies revealed that high sensitivity rates for amikacin 100% were observed in Jordan
4
. In 
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another study, amikacinwas the most active agent against E. coli isolates (82.9%)
1
.Also, high 

sensitivity of E. coli to amikacin was observed in Baghdad Hospital, Iraq (94%)
16

. 

 

Conclusion 
    This study revealed high level resistance of the urinary E. coli isolates as the problem of 

resistance and multi-resistance in outpatients UTI. According to our results, co-trimoxazoleis the 

most effective antibiotic againstE. coli isolates. 

 

Table 1. Number of urine samples examined during study period 

 No.  %  

Positive samples (with significant bacteruria) 37 12.54 

Negative samples (samples non-significant bacteruria) 26 8.81 

Number of samples with no growth 232 78.65 

Total 295 100.00 

 

Table 2. Escherichia coliisolated from urine samples 

Isolates No. % 

Escherichia coli 29 78.38 

Others 8 21.62 

Total 37 100.0 

 
Table 3. Antibiotic susceptibility patterns of Escherichia coliisolates 

Antibiotic Sensitive (%) Moderate (%) Resistant (%) 

Cefuroxime sodium 3(10.34) 7(24.14) 19(65.52) 

Cefotaxime 2(6.90) 6(20.69) 21(72.41) 

Amoxicillin/clavulanic acid 2(6.90) 3(10.34) 24(82.76) 

Ciprofloxacin 11(37.93) 11(37.93) 7(24.14) 

Amikacin 2(6.90) 15(51.72) 12(41.38) 

Lincomycin 2(6.90) 15(51.72) 12(41.38) 

Co-trimoxazole 22(75.86) 3(10.34) 4(13.80) 
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 المقاومة المتعددة لجراثيم الايشريكية القولونية المعزولة من عدوى المسالك البولية
 دعيظه علي بن حمي

 كهُح انعهىو، جايعح حضزيىخ، انًٍُ

 8https://doi.org/10.47372/uajnas.2016.n1.a1DOI:  

 الملخص
 

َعُذ انرهاب انًسانك انثىنُح أحذ انعذوي انجزثىيُح انشائعح انًرسثثح تاخرزاق انًُكزوتاخ نهطثقاخ انًثطُح      

نهجهاس انثىنٍ. وذعُذ جزاثُى الاَشزَكُح انقىنىَُح انًسثة الأساسٍ لانرهاتاخ انًسانك انثىنُح وتعذ ظهىر 

يُح فٍ انرهاتاخ انًسانك انثىنُح. هذفد هذِ سلالاخ نهذِ انجزاثُى يقاويح نهًضاداخ انحُىَح يشكهح يرُا

انذراسح نرحذَذ اَرشار انعذوي تجزاثُى الاَشزَكُح انقىنىَُح وحساسُرها نهًضاداخ انحُىَح فٍ يزضً 

انًٍُ. جًعد عُُاخ انثىل يٍ يُرصف انسثُم تطزَقح  –انعُاداخ انخارجُح فٍ يذَُح انًكلا ، حضزيىخ 

يعقًح ثى سرعد عهً الأوساط انشراعُح وذى انرعزف عهً انعشلاخ انجزثىيُح ترقُُاخ انرشخُض انجزثىيُح 

فٍ انًخرثز وذى إجزاء فحض انحساسُح نهًضاداخ انحُىَح تطزَقح الاَرشار يٍ الأقزاص. تهغ عذد جزاثُى 

عُُح، ويٍ إجًانٍ انًضاداخ انحُىَح  222%( يٍ إجًانٍ 87,27) 22انًعشونح  الاَشزَكُح انقىنىَُح

انًسرخذيح فٍ انذراسح ذثٍُ أٌ جزاثُى الاَشزَكُح انقىنىَُح كاَد يقاويح نهًضاداخ انحُىَح 

، %88,87%، 27,22روكسُى انصىدَىو أيىكسُسُههٍُ/حًض انكلافُىنُُك وسُفىذاكسُى وسُفُى

ٍ حٍُ تهغد حساسُح انعشلاخ انجزثىيُح نهًضاد انحُىٌ كىذزاًَىكساسول %عهً انرىانٍ، ف22,28

%. َسرُرج يٍ هذِ انذراسح وجىد يقاويح عانُح ويقاويح يرعذدج نهًضاداخ انحُىَح تشكم شائع 88,87

ًٌ انًضاد انحُىٌ كىذزاًَىكساسول هى الأكثز فعانُح عهً هذِ  نعشلاخ الاَشزَكُح انقىنىَُح انثىنُح، وأ

 خ فٍ هذِ انذراسح.انعشلا
 

، حساسُح انًضاداخ انحُىَح، الاَشزَكُح انقىنىَُحانرهاتاخ انًسانك انثىنُح، جزاثُى  الكلمات المفتاحية:

 يزضً انعُاداخ انخارجُح.
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