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ABSTRACT
Urinary tract infections (UTIs) are one of the most prevalent extra-intestinal bacterial
infections that can affect anyone at any age where the infection rate is higher in woman
than man. Many reports suggest that the rate of antibiotic resistance to infectious organisms
is increasing. These infections are on the increase for outpatients attending Primary Health
Centers and out patient department of Central Hospital in Zliten City, Libya. This study
aimed to determine the etiological agents of  patients  with urinary tract infection from a
small semi-urban city in Libya and the association of age, gender, and departments of
hospital, as well as testing the susceptibility of bacterial strains  isolated  from patient
admitted to Central Hospital in Zliten to different antimicrobial agents to determine the
dominant phenotype pattern of resistance of antibiotics. Using standard microbiological
techniques we examined urine specimens collected  from 1165 patients  with urinary tract
pain during January 2013 to December 2013. Standard microbiological techniques were
used to examine urine specimen samples and BD Phoenix Automated Microbiology System
were used to determine the susceptibility of bacterial isolates against antimicrobial agents.
We detected a causative agent in 434/1165 patients (37.3%).The most frequently isolated
uropathogenic bacteria from patients  with urinary tract infection were Escherichia coli
146/434 (33.6), klebsiella  pneumonia 60/434 (13.8%) and Staphylococcus haemolyticus
51/434 (11.8%). With very few exceptions, no differences were observed in the
antimicrobial resistance profiles of uropathogens isolated  from the patients.
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1. INTRODUCTION

A urinary tract infection (UTI) is an infection that can occur anywhere along

the urinary tract (1). That infection (UTI) is the second most common

infectious presentation in community medical practice. It is also among the

most common bacterial infections and account for a significant part of the

workload in clinical microbiology laboratories (2). Worldwide, about 150

million people are diagnosed with UTI each year (3). The incidence of

bacterial urinary tract infections in the community ranging from

asymptomatic to severe sepsis (4). More than 95% of urinary tract infections

are caused by a single bacterial species. Gram negative bacteria has been

recognized as an important pathogen, where it causes 80-85%, but about 15-

20% of UTIs caused by  gram positives bacteria. Among gram negatives, E.

coli is the most frequent pathogen (5 and 6). Whereas in complicated UTI,

the prevalence of other antibiotic résistance organisms  (Klebsiella, proteus,

Enterobacter, Serratia, and Pseudomonas) increases. While, among gram

positive  bacteria, Staphylococcus saprophyticus, S. aurous, streptococcusag

alactiae, streptococcus pyogenes, Enterococcus faecalis and Bacillus

subtilis are usually prevalent and are resistant to a variety of different

antibiotics (7). Antibiotics are used by humans for therapeutic and

prophylactic purposes. The correlation between intensive use of

antimicrobial agents and development of resistant bacteria is well known (8

and 9). Due to increase in the magnitude of antibiotic resistance there is a

need to routinely investigate specific pathogen causing UTI in every case so

that the effective antibiotic treatment can be used. However this can be

difficult in developing countries. Therefore, these data are useful to
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clinicians especially where the culture is not available so that an appropriate

empirical treatment can be initiated timely.

2. METHODS

Patients: In total, 1165 patients with clinically diagnosed UTIs were

presented at  central Hospital  in Zliten were involved in this study. The

Patients were diagnosed by having one or more of the following symptoms:

dysuria, frequency, urgency, suprapubic discomfort or flank pain. The age

of the patients ranged from a few days to ≥80 years. The  Information on

gender, age and department of patients were obtained for each patient. The

study was carried out between January 2013 to December 2013. All patients

were informed of the purpose of the study and their consent or that of their

care provider was obtained before urine samples were collected.

Specimen collection: Urine specimens were obtained from all patients

included in the study with the assistance of a medical doctor or senior nurse.

Female patients were asked to clean their labia with water and soap before

urine collection. Approximately, 20 ml midstream urine was collected from

each patient in a sterile container, placed on an ice bag and transported

immediately to the microbiology laboratory for analysis within twohours of

collection. Some of the patients admitted to consuming antibiotics during the

2 weeks prior to urine sample collection.
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3. MICROBIAL PROCEDURES
Using calibrated loops (10-3 ml, Last Loop Sp; Italiana), urine specimens

were plated on MacConkey and blood agar plates. After 18–24 hours of

incubation at 37o C, the number of colony-forming units per milliliter

(CFU/ml) was counted. The urine samples giving ≥10000 CFU/ml were

considered significant (10). The isolated bacteria were identified further

and tested for their susceptibility to a variety of antimicrobial agents by the

BD Phoenix Automated Microbiology System (PAMS), MSBD

Biosciences, Sparks Md, USA) according to the manufacturer’s instructions.

The PAMS uses combination panels for identification (ID) and

antimicrobial susceptibility testing (AST) of bacteria. These include the

Phoenix™ NMIC/ID Panels intended for the in vitro rapid ID and AST by

minimal inhibitory concentration (MIC) of Gram-negative aerobic and

facultative anaerobic bacteria from pure culture belonging to the family

Enterobacteriaceae and non-Enterobacteriaceae; the Phoenix™ PMIC/ID

Panels intended for the in vitro rapid ID and AST of Gram-positive bacteria

belonging to the genera Staphylococcus, Enterococcus, and other Gram-

positive cocci and Gram-positive bacilli; and the Phoenix™ SMIC/ID

Panels intended for the in vitro rapid ID and AST of bacteria belonging to

the genera Streptococcus. PAMS provides AST results for antimicrobials as

susceptible (S), intermediate susceptible (I) and resistant (R) and is

interpreted according to CLSI criteria (11).
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4. RESULTS
In this study, 434 (37.3%) patients out of 1165 were showed to be urine

culture positive (their colony count was equal or more than 104 CFU/ml).

There were 307 (70.7%) females and 127 (29.3%) males in patients with

urine positive culture. Among the 1165 urine samples, more than 80% were

obtained from patients visited out patient department of Central Hospital in

Zliten.

Gram-negative bacilli isolated accounted for 289/434 (66.6%) of the

positive cultures, while Gram-positive cocci were145/434 (33.4%). The

frequency of isolated microorganisms and their relation to sex is given in

table 1. The most common isolated uropathogens in Gram-negative bacilli

were E. coli 146/434 (33. 6%) followed by Klebsiella pneumonia 60/434

(13.8%). Of the Isolated gram-positive cocci, 75/434 (17.3%) were

identified as coagulase-negative staphylococci, 33/434 (7.6%)

staphylococcus aureus, 20/434 (4.6%) streptococci and 17/434 (3.9%)

enterococci. Identification of coagulase-negative staphylococci strains

showed the predominance of Staphylococcus haemolyticus. No significant

differences were found in the isolation rates of most pathogens in relation to

the gender of patients. However, significant differences were found in

isolation rate of Escherichia coli (p<0.03, odds ratio (OR)=1.66), were

isolated more significantly from female. In this study, the incidence of UTI

was ranged in patients between 1 day to 98 (mean, 27.7 years) years old.

Table 2 and 3 show the antimicrobial resistance of bacteria isolates against

various antimicrobial agents. It is evident from these tables that these

microorganisms have nearly lost susceptibility to first line antibiotics, the
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most commonly prescribed drugs. However, resistance to ampicillin,

amoxicillin/cla, cephalothin and  cefuroxime was observed  in 233/289

(80.6), 147/289 (50.9), 164/289 (56.8) and 155/289 (53.6) gram negative

bacilli isolates, respectively. Of the three most common isolated gram

negative bacilli; Escherichia coli isolates showed  high resistant rates being

(82.9%) to ampicillin, (45.2%) to cephalothin and (44.5% )to

amoxicillin/cla. Multidrug resistance (MDR) was observed in 64/146

(43.8%) of Escherichia coli strains examined. Extended spectrum β-

lactamases (ESBLs) were detected in 24/146 (16.4%) of E. coli in 18/66

(27.3%) of Klebsiella spp and 5/60 (8.3%) of other gram negative bacilli.

According to the results obtained from susceptibility testing, all the gram

positive bacilli  recovered from UTI showed the highest degree (more than

70%) of resistance to ampicillin, penicillin G, cefotaxime, cefoxitin and

oxacillin. More than (50%) Staphylococcus aureus isolates were resistant to

imipenem, cefoxitin , cefotaxime, oxacillin, amoxicillin-cla, erythromycin

and fusidic acid. Furthermore, resistance to ampicillin and penicillin G was

observed in 28/33 (84.9%) Staphylococcus aureus isolates. 6/33(18.2)

Staphylococcus aureus isolates were resistant to vancomycin. On the other

hand, only two (2.7%) staphylococcus spp examined were resistant to

linezolid.All (100%) Enterococcus spp isolates were resistant to ampicillin ,

penicillin G, amoxicillin-cla  and cefotaxime.  Most of the isolated

Enterococcus spp strains in this study were resistant to gentamicin,

erythromycin and tetracycline 16/17 (94.1), oxacillin 15/ 17(88.2%),

clindamycin 14/17(82.3%) and cefoxitin 13/17(76.5%). MDR was observed
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in 17(51.5), )74.7(56 and )88.2(15 of Staphylococcus aureus,

Staphylococcus spp andEnterococcus spp strains examined, respectively.
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TABLE3. ANTIMICROBIAL RESISTANCE OF GRAM POSITIVE BACILLI
ISOLATED FROM UTIS- PATIENTS  IN ZLITEN CITY.

5. DISCUSSION
The prevalence of UTIs is a high in Libya and other developing countries,

affecting individuals in the community of different age groups of both sexes

(12, 13). UTI results as a consequence of entry and colonization of

pathogenic bacteria in the urinary system. This study was carried out to

determine the etiological agents of patients  with UTI and the association of

age, gender, and departments of hospital. The study also focuses on the

antibiotic resistance patterns of the Gram negative and Gram positive

bacteria isolated from UTI patients admitted to Central Hospital in Zliten. It
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may be worth to mention that most of the previous reports on UTI in Libya

are either from Zletin city. More than one thousand of patient were included

in this study.  This study was conducted for a whole year and to our

knowledge constitutes the first report of its kind from this area.

UTI is one of the most common medical problems in females, who also

made a large portion of patients in this study (70.7%). Previous research has

shown that female patients have much higher predisposition to UTIs than

males (6,14, 15, 16). Statistical analysis showed that there was no

significant relationship between gender and the most of type of bacteria (P >

0.05). however, Escherichiacoli was found to be significantly more

common in female than among male (p < 0.03, odds ratio [OR] = 1.66). The

elevated incidence of infection among females is related to the differences

between the male and the female genitourinary systems in anatomy and

microflora, where that the female urethra structurally found more effective

for allowing the intestinal bacterial entry (17, 18).

Several studies have demonstrated geographical variability of pathogen

occurrence in the case of UTI among patient populations (6, 19). Deferent

species of enteropathogenic bacteria are known to cause UTIs worldwide.

Escherichiacoli is the predominant etiological agent in community practice.

Other bacterial agents include species of Klebsiella, Pseudomonas, Proteus,

Enterobacter, Staphylococcus, Streptococcus and Enterococcusfaecalis (20,

21).  As is evident from the results, this study demonstrated Escherichiacoli

to be the predominant etiological agent (33.6%) amongst the gram negative

bacilli, Klebsiella. pneumoniae being the second commonest in the patient
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group followed by Proteus mirabilis.Similar findings were found in

different regions of the world (21, 19). In another study, Klebsiella was

found to be the commonest followed by Escherichiacoli, Pseudomonas

aeruginosa and Staphylococcus aureus (22). Pseudomonas, Acinetobacter

and Enterococcus were more cause than Escherichiacoli for nosocomial

UTI in children infection shows a decrease in incidence (23). The

prevalence of Gram-positive cocci was not high in our study and less than

gram negative bacteria; this is similar to other studies in different countries

(24, 25, 26). However, different results have been reported (26). In the gram

positive cocci, the predominant isolate was the Staphylococcus haemolyticus

(11.8%) followed by Staphylococcus aureus (7.6%), Enterococcus faecalis

(3.5%) and Streptococcus agalactiae (3.2%) among the major isolates. In

our study, among gram positive cocci, Staphylococcus spp (74.5%) were the

most common bacteria isolated from urine samples which is in agreement

with the findings of others (26, 27, 28, 29), while in contradiction with some

of studies(30). The similarities and differences in the type and distribution

of uropathogens may result fromgeographical variability, host factors, and

practices of people such as healthcare and education programmers,

socioeconomic standards and hygiene practices in different geographic

regions and countries.With regards to the fact that most bacteria causing

UTI are commensals perianal and vaginal regions therefore, personal

hygiene may be important in reducing the incidence of UTI.

Our results showed that the occurrence of UTI was recorded among the
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middle (>18 to 45 years, 67.6%) compared to elderly age patients (> 45

years, 14.18%) and young -age patients (<18 years, 27.4%) in this study

differs from the other studies were done in India (16) in which the highest

incidence of UTI was recorded among the age group > 45 years (63.5 %)

and lowest among the other age groups. However, the similar results were

reported in Kuwait (31) and Nigeria (32, 33).

Monitoring of antimicrobial susceptibility can aid clinicians for prescription

of appropriate antibiotics and prevention of development of drug resistance

(30, 34). The Infections because of the gram-negative bacilli with high

resistance rates to β-lactam and non-β-lactam drugs are common in UTI

patients (15, 35, 36). Similarly, our gram-negative bacilli isolates showed

high resistance rates to different classes of antimicrobials, particularly

among other gram negative bacilli isolates with 71.7% of them being

multidrug resistant. However,less resistant rates (< 3% resistance) were

observed among the examined gram-negative bacilli isolates to amikacin,

imipenem and meropenem. These antibiotic susceptibility results correlate

with other studies (37). Another study conducted in other countries showed

that meropenem and/or imipenem was highly sensitive against gram

negative bacilli whereas another antibiotics showed highest resistance

against gram negative rods (38, 39). previous studies showed that high rates

of resistance against fluoroquninolones was found (16, 40, 41). Another

study done in Spain also showed the reduced susceptibility of same gram

negative bacilliisolates from patients with UTI to Fluoroquinolones (16%)

(40). Tested fluoroquinolones in this study showed that more than 70% of

bacterial isolates were sensitive to these antibiotics. Furthermore, in the
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range of 60% of Gram negative bacilli was sensitive to third generation

cephalosporin. Our finding about the third generation cephalosporin did not

correlate with others which showed that they were non-effective (resistant)

(16) However, other reported researches showed that the most effective

antimicrobial agents were amikacin and ciprofleoxacin for gram negative

bacilli (81%-100%) (6, 42).

In present study, high levels of resistance to β-lactams and non-β-lactams

such as (penicillin, ampicillin, amoxicillin-cla, oxacillin cefotaxime,

imipenem and erythromycin) was seen among gram positive bacteria This is

similar to previous studies in the other countries (19, 26, 43,). The high

prevalence of resistance to the most common used of antibiotics such as

penicillin, ampicillin and amoxicillin-cla has caused considerable alarm (42,

44). In concordance with other studies, these results implied that some of

these antibiotics cannot be used for treatment of UTI (45, 46, 47).

Several studies reported that very high rates of methicillin resistance among

S. aureus as well as coagulase negative Staphylococci  from UTI patients

(48, 49). In the present investigation more than 70% of gram positive cocci

were resistant to oxacillin. Resistance to these antibiotics develops due to its

frequent misuse for treatment and prophylaxis of bacterial infections and

also may depend upon the easy availability of antimicrobial drugs over the

counter (19). On the other hand, in this study gentamicinsyn, daptomycin,

linozolid and vancomycin have good activity against most of gram positive

bacterial isolates.
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6. CONCLUSION
These results indicate that Gram-negative bacilli were responsible for UTIs

and most of the strains were multi-drugs resistant. The most common

isolated bacteria from UTIs was Escherichia coli and the most effective

antimicrobial agents were amikacin, imipenem, meropenem and

ciprofleoxacin against gram-negative bacilli and also the most effective

antibiotics against gram-positive cocci were gentamicinsyn, daptomycic,

linezolid and ciprofleoxacin. However, the observed high rates of MDR and

the emergence of MERSA, MACNS and ESBLs in the population studied is

of concern. Continuous Surveillance for multidrug-resistant strains is

necessary to prevent the further spread of resistant isolates.
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