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1. Introduction

   Urinary tract infections (UTIs) are one of the most common 
clinical problems for consultation and antibiotic prescription 
and often associated with significant morbidity and mortality 
worldwide[1]. Excessive and/or inappropriate use of antibiotics in 
treating UTIs in developing countries, including Ethiopia becomes 

a major problem, which are responsible for the emergence and 
spread of multidrug resistant (MDR) urinary bacteria[2,3]. Gram 
negative bacteria, especially Escherichia coli (E. coli) is the most 
prevailing cause of both community and hospital acquired UTIs. 

UTIs caused by MDR E. coli isolates are a major public health 
issue, since the efficacy of many antimicrobial agents has been 
compromised, thus reducing the therapeutic options significantly 
and making the provision of an appropriate antimicrobial therapy 
more challenging[4,5]. 
   Updated knowledge of the burden of the causal bacteria and 
its antimicrobial susceptibility pattern are substantial for proper 
antibiotic selection and appropriate therapy. Since those groups of 
bacteria are the main cause of UTIs and possess several mechanisms 
to diminish the efficacy of currently available antibiotics, the aim 
of the present study was to assess the prevalence of MDR E.coli 
among patients with UTI. 

ARTICLE INFO                              ABSTRACT

Objective: To assess multidrug resistant (MDR) Escherichia coli (E. coli) isolates from patients 
with urinary tract infection. 
Methods: From February to June 2014, a cross sectional study was conducted among urinary 
tract infection patients at the University of Gondar Hospital. Culture and disk diffusion method 
were used for E. coli isolation and to determine the antibiotic susceptibility patterns. Data 
were entered and analyzed using SPSS version 20. P < 0.05 was considered as statistically 
significant.  
Results: A total of 112 E. coli isolates were identified and the rate of isolation was higher 
among female participants (28.7%; P = 0.03). Of the isolates, 104 (92.9%) were MDR E. 
coli; and the isolates showed high resistance rates towards ampicillin (99%), cotrimoxazole 
(69%), chloramphenicol (58.7%), gentamycin (56.7%) and ceftazidime (55.8%). However, 
comparative isolates showed low resistance rates to ciprofloxacin (1%), cefepime (8.7%), and 
ceftriaxone (11.5%). Moreover, resistance rates of MDR E. coli isolates were significantly 
higher than non-MDR strains for ceftazidime (55.8% versus 12.5%; P = 0.015), and ampicillin 
(99% versus 87.5%; P = 0.018).
Conclusions: High prevalence of MDR E. coli isolates was observed in this study. Regular 
monitoring of antibiotic resistance rates is necessarily required to improve and revise empirical 
antibiotic therapy protocols. 
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2. Materials and methods 

2.1. Bacterial isolates 

   A total of 112 non-duplicate E. coli uropathogens were collected 
from Gondar Hospital from February to May 2014. Antibiotic 
susceptibility testing was done by Kirby-Bauer disk diffusion test 
method on Muller-Hinton agar plate and interpreted according 
to Clinical Laboratory and Standards Institute guidelines, where 
the following antibiotics (from Oxoid, England) were tested: 
cefotaxime (CTX; 30 µg), ceftriaxone (CTR; 30 µg), cefepime (CPM; 
30 µg), ceftazidime (CAZ; 30 µg), cefpodoxime (CPD; 30 µg), 
ciprofloxacin (CIP; 5 µg), tetracycline (TE; 30 µg), chloramphenicol 
(C; 30 µg), amoxicillin-clavulanic acid (AMC; 30 µg), nalidixic acid 
(NA; 30 µg), gentamycin (GEN; 10 µg), ampicillin (AMP; 10 µg) 
and trimethoprim-sulfamethoxazole (SXT; 25 µg). Quality control 
was performed using E. coli ATCC 25922. An isolate was considered 
MDR if it was resistant to at least two of the antibiotic agents tested 
from different classes of antimicrobials[6,7].

2.2. Ethical clearance 

   This study was started after approved by the Research and Ethics 
Committee of School of Biomedical Laboratory Sciences and 
informed consent was obtained from each subject.

2.3. Statistical analysis 

   Data were analyzed using SPSS version 20 software. Associations 
were measured using Chi-square test. P-values < 0.05 were 
considered as statistically significant.

3. Results

3.1. Prevalence and antibiotic resistance pattern of MDR E. 
coli  

   One hundred and twelve E. coli isolates were identified from 
112 (25.3%) patients. The isolates were tested for antimicrobial 
susceptibility and 104 (92.9%, 95% confidence interval: 87.3%–
97.4%) of them showed resistance to two or more antibiotics. 
Among MDR strains, only 5 (4.8%) isolates were resistant to 3 
antibiotics, and the rest 99 (95.2%) were resistant to four and more 
antibiotics (Table 1).  

Table 1
Antibiotic resistance phenotype of MDR E. coli isolates from UTI patients 
(n = 104). n (%).

Antimicrobial resistance phenotype No of strains 
 

AMP, AMC, NA 5 (4.8)
AMP, SXT, AMC, CPD 28 (26.9)
AMP, C, GEN, CAZ, CTX 24 (23.1)
AMP, SXT, C, GEN, CAZ, TE 32 (30.8)
AMP, SXT, TE, AMC, CPD, NA, CTR 9 (8.7)
AMP, C, TE, AMC, CPD, NA, CPM, CTR/GEN 4 (3.8)
AMP/CIP, C, TE, AMC, CPD, NA, CPM, GEN, CAZ 2 (1.9)

   The overall resistance profile of E. coli isolates are shown in 
Figure 1. High resistance rate was observed to AMP (98.2%) 
followed by SXT (64.3%), and C (54.5%). Comparatively, it showed 

low resistance rate to CIP (0.9%), CPM (8%), and CTR (10.7%). 
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Figure 1. Resistance rate of E. coli isolates from UTI patients.

3.2. Resistance rates of MDR E. coli versus non-MDR E. coli

   Additionally, the resistance rates of MDR E. coli versus non-MDR 
E. coli were presented in Table 2. The overall antibiotic resistance 
rates of MDR E. coli isolates were significantly higher than non-MDR 
strains for CAZ (55.8% versus 12.5%; P = 0.015), and AMP (99.0% 
versus 87.5%; P = 0.018). On the other hand, no antibiotic resistance 
pattern was observed among non-MDR E. coli strains for the rest of 
antibiotics. 

Table 2 
Rates of antibiotic resistance among patients with MDR E. coli versus non-
MDR E. coli UTIs.

Antibiotics  MDR E. coli isolates 
(n = 104)

Non-MDR E. coli isolates 
(n = 8)

P value

CTX 24 (23.1% ) 0 -
CAZ 58 (55.8%) 1 (12.5%) 0.015
CTR 12 (11.5%) 0 -
CPD 43 (41.3%) 0 -
CPM 9 (8.7%) 0 -
CIP 1 (1.0%) 0 -
SXT 72 (69.0%) 0 -
TE 49 (47.0%) 0 -
C 61(58.7%) 0 -
AMP 103 (99.0%) 7 (87.5%) 0.018
NA 19 (18.3%) 0 -
GE 59 (56.7%) 0 -
AMC 47 (45.2%) 0 -

4. Discussion

   The threat of antibiotic resistance becomes a prime public health 
issue in developing countries, notably Ethiopia. Thus, according to 
a finding, many factors are contributing to high rates of bacterial 
antibiotic resistance, such as misuse/overuse of antibiotics by 
healthcare professional and general public, inadequate surveillance 
systems due to lack of reliable microbiological techniques leading to 
inappropriate prescription of antibiotics[2,3]. 
   Likewise, the present study also demonstrates the problem of 
antibiotic resistance in E. coli isolates. Specifically, it showed that 
high prevalence of MDR E. coli isolates identified from patients with 
UTI was 92.9% (95% confidence interval: 87.3%–97.7%). The rate 
of MDR E. coli demonstrated in this study was much higher than 
findings from developed countries[8-10], but comparable to published 
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data from low income countries[4,5,11,12]. However, few reports from 
developing countries documented lower prevalence of MDR E. coli 
as compared to this study[13-16]. We hypothesized, the variation could 
be due to difference in geographical location, study period, study 
population and employed standard methods for each study. 
   Many of research findings revealed that antibiotic resistance 
becomes increased in alarming pace with function of time[2,17,18]. 
For instance, according to report from Gondar in 2002, the 
prevalence of MDR E. coli was 65.4%[19]. However, in our study the 
situation becomes escalated to 92.9%. Besides, with reference to 
previous reports, E. coli isolates were found to be highly resistant to 
commonly prescribed antibiotics, such as AMP, cotrimoxazole, C, 
GEN, and CTZ[8,20-23], which shows an agreement with the results 
reported in this study. Therefore, these antibiotics should not be 
recommended as a first line to treat UTIs. On the other hand, CIP 
demonstrated a high level of in vitro susceptibility, which are in line 
with other findings[11,15,19,24], and could be considered as drugs of 
preference to treat bacterial uropathogens. 
   In conclusion, high rates of antibiotic resistance were observed 
among E. coli isolates for commonly prescribed antibiotics. Moreover, 
high numbers of MDR E. coli isolates gave rise to concern. Regular 
monitoring of antimicrobial drug resistance seems necessary to improve 
standard guidelines for empirical antibiotic therapy.
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