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Abstract 
Introduction: The frequency of Enterobacteriaceae involved in urinary tract infections (UTI) has increased significantly since the early 1990s, 

particularly in at-risk facilities such as resuscitation, surgery, urology and nephrology. The objective of this study was to evaluate the 

antimicrobial susceptibility of Enterobacteriaceae causing urinary tract infections (UTIs)at the University Hospital Centre of Benimessous in 

Algiers. 

Methodology: The study was designed as a retrospective study (between January 1st 2010 and December 31st 2012) and a prospective study 

(between January 1standApril 30th 2013) on 13,611 urine samples. Antimicrobial resistance phenotyping was conducted on the bacterial isolates 

using disk-diffusion method.  

Results: On 13,611 urine samples analysed, 1,790 (13.15%) fulfilled the criteria for urinary tract infection. Enterobacteriaceae were identified 

in 1,561 analysed samples (87%). Escherichia coli was the dominant uropathogen (66,15%) in both hospitalized and non-hospitalized patients. 

The other main detected Enterobacteriaceae members were Klebsiella pneumoniae (11,96%) and Proteus mirabilis (5,42%). Analysis of results 

showed also that women were more prone to UTI than men with sex ratio of 3.76(W/M).  

The susceptibilities of isolated Enterobacteriaceae to antibiotics revealed that they had acquired resistance to several classes, particularly 

toward β-lactams. Resistance frequencies were relatively high to ampicillin and sulfomethoxasole, while being very low to aminoglycosides 

and furans. Results obtained revealed also that 7% of isolates where resistant to third generation cephalosporins by production of extended 

spectrum β-lactamases (ESBL). 

Conclusions: The continuous monitoring of antibiotic resistance of uropathogenic Escherichia coli is crucial to guide the clinician to choose 

the best empiric treatment. 
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Introduction 
Members of Enterobacteriaceae including overt 

and opportunistic pathogens are responsible for a wide 

range of infections. They are the major cause of 

nosocomial infections, being responsible for 50% of 

septicemias, 60% to 70% for enteric infections, and up 

to 70% for urinary infections [1]. 

The urinary tract is the site mostly affected by 

nosocomial infections, and urine samples constitute the 

largest single category of specimens examined in 

majority of medical microbiology laboratories. They 

represent about 30% to 50% of nosocomial infections 

[2]. The frequency of Enterobacteriaceae involved in 

urinary tract infections has increased significantly since 

the early 1990s, particularly in at-risk health facilities 

such as resuscitation, surgery and services especially 

where third-generation cephalosporins are frequently 

used as it is the case of urology and nephrology service 

[3]. 

Another increasing concern on public health is the 

multi-drug-resistance (MDR) among 

Enterobacteriaceae. Infections with MDR strains are 

responsible for higher morbidity and mortality than 

sensitive strains. In the last decade, MDR isolates have 

considerably reduced the range of antibiotics that might 

be used for Enterobacteriaceae treatment, and 

treatment failure has also increased significantly. In 

many reports, they found that resistance to antibiotics is 

chromosomal in 20 % and on mobile elements such as 

plasmids accounts for 80% of reported cases [4].  
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Moreover, the presence of extended spectrum β-

lactamases (ESBL) genes is one of the main causes for 

Enterobacteriaceae resistance. Their presence was 

found to be linked to resistance to other classes of 

antibiotics, namely fluoroquinolones, aminoglycosides, 

trimethoprim + sulfamethoxazole, and β-lactam/β-

lactamase inhibitor combinations [5-7]. 

The aim of the present study is to evaluate the 

etiology and susceptibility of Enterobacteriaceae 

isolated from patients having community-acquired and 

nosocomial infections in the university hospital centre 

of Benimessous in Algiers between 2010 to 2013. 

 

Methodology 
This study was carried out at the University 

Hospital Centre of Benimessous in Algiers. A 

retrospective study was conducted between January 

1st2010 and December 31st2012, and a prospective 

study was conducted between January 1stand April 30th 

2013. In total, a group of 13,611 individuals showing 

symptoms of UTI (pain during urination, functional 

disorders of urination, unexplained fever, and abnormal 

appearance of urine) were studied; of this group, 2,314 

were hospitalized patients. 

 

Biological diagnosis 

Samples with important enumeration on 

microscope using Malassez's method were subjected 

for culture. Biological diagnosis of urinary tract 

infections has been carried out on a bacteriuria out of 

105 CFU/mL. 

 

Bacterial isolation and identification 

Growth was quantified and bacteria were identified 

according to results of the following tests: catalase, 

nitrate reductase, oxidase, triple sugar iron, use of 

citrate, indole, Voges-Proskauer, methyl red, arginine 

dihydrolase, lysine decarboxylase, ornithine 

decarboxylase, urease and mobility [8,9]. 

 

Antibiotic resistance testing 

The antimicrobial susceptibilities of isolates to 

several antibiotics were determined by disk diffusion 

method according to the Clinical and Laboratory 

Standards Institute (CLSI) guidelines [16].Antibiotic 

disks used for susceptibility testing were ampicillin (10 

µg), amoxicillin-clavulanic acid (20/10 µg), cefazolin 

(30 µg), cefoxitin (30 µg), cefotaxime (30 µg), 

imipenem (10 µg), amikacin (30 µg), gentamicin (10 

µg), nalidixic acid (30 µg), ciprofloxacin (5µg), colistin 

(10 µg), chloramphenicol (30 µg), furans (300 µg), 

trimethoprim + sulfamethoxazole (1.25/23.75 µg) and 

fosfomycin (200 µg). Detection of ESBL production 

was carried out by double disc synergy technique using 

third generation cephalosporins and clavulanic acid 

[10].  

E. coli ATCC 25922was used as reference strain for 

quality control purposes. 

 

Results 
Distribution of urinary tract infections caused by 

Enterobacteriaceae in Algiers 

Different Enterobacteriaceae were isolated in both 

hospitalized and non-hospitalized patients, with a range 

of 19.28% and 80.72% respectively.  

Table 1. Characteristics of patients infected with urinary tract infections caused by Enterobacteriaceae at Benimessous hospital in Algiers. 

Years/period 2010(J-D) 2011(J-D) 2012(J-D) 2013(J-A) Total 

Number/percentage N % N % N % N % N % 

Gender Female 395 78.22 359 79.25 378 78.75 98 79.67 1230 78.8 

 Male 110 21.78 94 20.75 102 21.25 25 20.33 331 21.2 

 Sex-ratio         3.76  

Origin Hospitalized 89 17.62 75 16.56 105 21.88 32 26.02 301 19.28 

 Non-hospitalized 416 82.38 378 83.44 375 78.12 91 73.98 1260 80.72 

J-D: from January to December, J-A: from January to April, N: Number, %: Percentage. 

Figure 1. Percentage of uropathogenic Enterobacteriaceae 

isolated from patients from Benimessous hospital in Algiers 

(during January2010 to April 2013). Enterobacteriaceae are the 

dominant family of Gram-negative bacteria responsible of UTIs 

in Benimessous Hospital. E. coli was the predominant identified 

genus followed by K. pneumoniae and P. Mirabilis. 
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  Table 2.Distribution of uropathogenic germs isolated from January2010 toApril2013 at Benimessous hospital in Algiers. 

Bacterial agent Number Percentage 

Positive for CBEU test 1790 100 

E. coli 1184 66,15 

K. pneumoniae 214 11,96 

P. mirabilis 97 5,42 

Enterobacter spp. 48 2,68 

Proteus spp. 10 0,56 

Salmonella spp. 5 0,28 

C. freundii 3 0,17 

Enterobacteriaceae 1561 87,21 

Others 229 12,79 

 

 

 

 

 

 

Table 3. Resistance to antibiotics of the main Enterobacteriaceae responsible of urinary tract infections at Benimessous hospital in Algiers. 

Antimicrobial 

agent 

Percentage (%) of resistance according to the Bacterial 

agent 

Percentage (%) of resistance according to the 

origin of patients for total isolates (N) 

E. coli 

(N = 1184) 

K. pneumoniae 

(N = 213) 

P. mirabilis 

(N = 97) 
Hospitalized Community 

Ampicillin 67,31 100 (*) 60,82 69,95 66.77 

Amoxicillin + 

Clavulanic acid 
28,89 34,27 21,65 31.53 28.34 

Cefazolin 18 30,05 25,77 24.14 16.51 

Cefoxitin 1,52 5,16 1,03 3.45 1.12 

Cefotaxime 5,66 23 0 9.36 4.89 

Imipenem 0 0 0 0 0 

Amikacin 0,76 5,63 0 1.97 0.51 

Gentamicin 6,39 20,66 6,19 9.85 4.99 

Nalidixic acid 27,79 34,27 54,64 32.51 26.81 

Ciprofloxacin 17,72 23,94 12,37 22.17 16.31 

Colistin 0 0 100 (*) 0 0 

Chloramphenicol 10,39 15,02 24,74 12.32 9.99 

Furans 8,7 44,6 100 (*) 9.85 8.46 

Trimethoprim + 

Sulfamethoxazole 
40,02 37,09 29,9 45.81 37.92 

Fosfomycin 0,5 2,04 1,39 0.99 0.2 

Total 100 % (N = 203) 100 %  (N = 981) 

(*): Naturally resistant, N: total number, n: number. 

 

 

 

 

 

 

Table 4. Evolution of ESBL production of the main uropathogenic Enterobacteriaceae isolated from humans at Benimessous hospital in 

Algiers. 

Bacterial agent 
2010(J-D) 2011(J-D) 2012(J-D) 2013(J-A) Total 

N % N % N % N % N % 

E. coli 17/381 4,46 14/337 4,15 19/367 5,18 5/99 5,05 55/1184 4,65 

K. pneumoniae 14/76 18,42 14/65 21,54 13/59 22,03 5/14 35,71 46/214 21,5 

P. mirabilis 0/31 0 0/34 0 0/27 0 0/5 0 0/97 0 

Enterobacteriaceae 36/505 7,13 31/453 6,84 37/480 7,71 10/123 8,13 114/1561 7 

(J): January, (A): April, (D): December, (N): Number, %: Percentage. 
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On the other hand, infection among the female 

population was higher than infection detected in the 

male population with a range of 79% and 21% 

respectively, corresponding to a sex ratio (W/M) 3.76 

(Table 1). 

 

Diversity of Enterobacteriaceae isolated in patients 

infected with urinary tract infections 

Of the total of 1,790 positive CBEU (Cyto-

Bacteriological Examination of Urines), 1,581 were 

identified as Enterobacteriaceae with frequency of 

87,21. Escherichia coli is by far the most frequently 

isolated genus that causes UTIs in most patients (76%), 

followed by Klebsiella pneumoniae (14%) and Proteus 

mirabilis (6%) (Figure 1, Table 2). 

 

Resistance to antimicrobial agents 

Results obtained show that most isolates had 

acquired resistance to at least one of tested antibiotics 

(Table 3). Resistance of E. coli to ampicillin and 

Trimethoprim/sulfamethoxazole has reached very high 

levels, 68% and 40% respectively, while resistance to 

amoxicillin-clavulanic acid, nalidixic acid and 

ciprofloxacin was lower with a range of 17% to 29%. 

Likewise, E. coli isolates had showed more or less 

resistance to gentamicin, cefotaxime, and cefoxitin 

(<7%), whereas they were susceptible to imipenem, 

colistin, fosfomycine and amikacin. For what 

concerned Klebsiella pneumoniae, isolate resistance 

was relatively high to amoxicillin-clavulanic acid, 

cefazolin, nalidixic acid, furans and 

trimethoprim/sulfamethoxazole with rates ranging from 

30% to45%. Of these isolates, 23% were ESBL 

producers (Table 4). On the other hand, frequencies of 

resistance in Proteus mirabilis were similar to those of 

E. coli. However, all isolates were sensitive to 

cefotaxime and amikacin. 

 

Discussion 
Enterobacteriaceae are still pathogens responsible 

for the majority of UTIs, and the uropathogenic E. coli 

(UPEC) is the leading uropathogen. These findings are 

in agreement with results found in Constantine hospital 

(eastern Algeria) [11] and in Tunisian Universal Health 

Coverage Partnership UHC [12]. The development of 

UTIs depends essentially on anatomical factors, the 

integrity of host defence mechanisms, and the virulence 

of the infecting organisms. The perineum is highly 

colonized by Enterobacteriaceae of digestive origin in 

particular uropathogenic E. coli. This pathogen is able 

to adhere to urogenital epithelium via specific adhesins; 

this adhesion prevents its removal by bladder emptying. 

While Klebsiella and Proteus are able to produce urease 

to alkaline the urine, this ability allows these pathogens 

to proliferate. Furthermore, mobility by peritrichous 

flagella is a factor that facilitates their ascent to the 

bladder [13]. 

Results of this study showed that UTIs are more 

frequent in women than men. This is mainly explained 

by anatomical reasons: the short urethra allows 

pathogenic bacteria to reach the bladder easily. In 

contrast, the male is much less susceptible to urinary 

tract infections due to the length of urethra and the 

presence of bactericidal substances in prostatic fluid 

[14]. These findings come in agreement with those 

found in Tunisia at the UHC Rabtain Tunis, with sex 

ratio of 3.15 [5], but lower frequency than those found 

in different laboratories in the city of El-Jadidain 

Morocco with sex-ratio of 5.67 [8]. 

Findings from this study and those obtained by Ben 

Hadj and his colleagues in Tunis [15] show that the 

frequency of UTIs was very high in non-hospitalized 

patients in comparison with UTIs acquired at hospitals. 

This may be due essentially to the fact that diagnosis of 

UTIs outside hospitals is based in most cases on 

symptoms, and treatment is prescribed unsightly 

without antibiogram [12].  

Enterobacteriaceae are naturally susceptible to 

most antibiotics that are no longer the case for a large 

number of strains. This general situation is the result of 

selection pressure due to the extensive use of antibiotics 

and the great ability of this acquired resistance to 

spread, because most resistance genes are located on 

mobile elements (plasmids, transposons) [15]. E. 

coli was the predominant uropathogen, while its 

antimicrobial resistance was significantly lower than 

that presented by K. pneumoniae. This uropathogen was 

relatively high resistant to some important antibiotics 

usually used to treat UTIs such as ampicillin, 

trimethoprim/sulfamethoxazole, amoxicillin-clavulanic 

acid (AMC), cefazolin, nalidixic acid, and 

ciprofloxacin. Resistance rates have reached very high 

levels (Table 3). Similar results were obtained in a 

public hospital in Constantine, Algeria [11]. Resistance 

is alarming for all antibiotics used to treat UTI and there 

is no clear first choice, which limits their use in 

probabilistic treatment. This finding should prompt to 

decrease the overuse of antibiotics and to establish an 

adequate prescription based on an antibiogram. To 

avoid treatment failure and selection pressure of MDR 

clones, clinicians must reconsider prescription of these 

molecules. 

K. pneumoniae was the second frequently isolated 

uropathogen, but it was the most resistant to nearly all 
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antibiotics. It showed a significant resistance rate to 

cefotaxime, gentamicin, and ciprofloxacin. Instead, 

Proteus mirabilis was less resistant to most tested 

antibiotics than E. coli and Klebsiella pneumoniae, 

especially to aminoglycosides and third generation 

cephalosporins. 

The present study showed also that Escherichia coli 

still moderately susceptible to some antibiotics such as 

cefotaxime (CTX), gentamicin (GEN), 

chloramphenicol, and furans, in view of resistance rates 

that do not exceed 10%. Similar findings were found for 

Proteus mirabilis, with the exception to furan, to which 

this bacterium is naturally resistant. However, 

Klebsiella pneumoniae was more resistant with 

resistance rates above the threshold of 20% for the 

majority of tested antimicrobials. In addition, K. 

Pneumoniae isolates were the strongest ESBL 

producers, and this phenotype is often associated with 

other resistance markers such as resistance to 

gentamicin. During the period of the present study, we 

increasingly noticed an evolution of ESBL production 

by K. pneumoniae (Table 4). Whereas, E. coli was less 

resistant to 3GCs in comparison to Klebsiella 

pneumoniae; only 5.66% were resistant to CTX by 

ESBL production with non-significant evolution during 

the last three years. While the genus Proteus was 

completely sensitive to this antibiotic. 

On the other hand, cefoxitin (FOX) and amikacin 

(AMK) are agents that could be effectively used as 

empiric therapy to treat Enterobacteriaceae due to their 

highly effective activity: their resistance rates were 

lower than 6% for Klebsiella pneumoniae and lower 

than 2% for Escherichia coli and Proteus mirabilis. 

Results of this study also revealed that the most 

active antibiotics on the main uropathogenic 

Enterobacteriaceae were imipenem, fosfomycin and 

colistin, with the exception of the genus Proteus which 

is naturally resistant to colistin. However, these 

molecules are prescribed only when antimicrobial 

therapy with other antibiotics such as CIP, SXT, and 

CTX become ineffective. 

In order to administer an appropriate empirical 

therapy, it is crucial to know the most effective 

antibiotics to the main bacteria usually involved in the 

urinary tract infection.  In this study, imipinem, colistin 

and fosfomycin were the only antibiotics that remained 

highly active against most uropathogenic 

Enterobacteriaceae, with the exception of natural 

resistance of P. mirabilis to colistin. Amikacin and 

cefoxit in were also relatively highly active on most 

uropathogens. 

As frequently detected in other studies [16-18], 

findings of this study show that resistance to antibiotics 

was more significantly associated with hospital 

acquired UTI (HA-UTI) than community acquired UTI 

(CA-UTI) among all frequently isolated uropathogens. 

This may be explained by overuse of antibiotics in 

hospitals, which contributes in the selection and 

dissemination of MDR clones. 

Enterobacteriaceae resist to β-lactams mainly by 

the production of β-lactamases. At the UHC of 

Benimessous in these past years, Klebsiella 

pneumoniae was the highest ESBL producer genus with 

a significant evolution. ESBLs are frequently encoded 

by plasmids that also carry other antibiotic-resistance 

genes. To understand reasons of this evolution at the 

regional level, an advanced epidemiological and 

genotypic study should be conducted. All these details 

might improve knowledge about the resistance profile 

of circulating uropathogenic Enterobacteriaceae and 

thus identify the emerging phenomena within the UHC 

of Benimessous and more generally in Maghreb. This 

would provide a wider choice of drugs for 

antibiotherapy against MDR strains. 

The most commonly used antibiotics in the hospital 

practice for the treatment of UTIs in Algeria and several 

other developing countries around the world are 

cephalosporins and fluoroquinolones. The mortality 

rate of patients infected with ESBL producing 

Enterobacteriaceae and treated with antibiotics to 

which the organism exhibits high level of resistance has 

ranged from 42%-100% [19,20]. To decrease risks of 

mortality due to treatment failure, the selection of 

efficient antibiotics should be based on local resistance 

patterns. Some antibiotics should not be used as a first-

line option for empiric treatment especially for serious 

UTIs. Antibiotics concerned by this finding in Algeria 

are quinolones and fluoroquinolones in the first place, 

followed by second and third generation 

cephalosporins, and aminoglycosides especially 

gentamycin. 

 

Conclusion 
In conclusion, urinary tract infections in Algeria are 

primarily caused by Enterobacteriaceae, and E. coli is 

the predominant genus. Resistance rates not only are 

different over various centres but also vary over the 

time, which suggest a narrow spectrum of empiric 

therapy for Enterobacteriaceae and indicate that 

different approaches in empiric therapy across age 

groups and gender could be implemented. Resistance to 

antimicrobials is increasing worldwide; for this reason, 

Algeria needs to initiate active surveillance and define 



Aouf et al. – Uropathogenic Enterobacteriaceae in Algeria     J Infect Dev Ctries 2018; 12(4):244-249. 

249 

proper empiric therapy based on the data obtained. To 

avoid the potentially devastating outcomes, appropriate 

diagnostic procedures, antibiotic and surgical 

treatment, and appropriate follow-up are required. The 

incidence of complicated UTI will grow in the future 

due to general number of immunocompromised and 

immunosuppressed patients. It is of key importance to 

timely recognize complicated UTI, and treat it 

judiciously and aggressively to reduce disease duration 

and antibiotic resistance risk. 

Another factor that may play a central role in 

increasing of UTI is hygiene. In Algeria, hygiene 

conditions are inappropriate. Under such conditions, 

multi-resistant Enterobacteriaceae are the major cause 

of mortality in this country especially in infants. 

Cooperation between clinicians, microbiologists and 

hygienists is strongly recommended to control the 

dissemination of multidrug resistant 

Enterobacteriaceae and also to improve patient care 

and to reduce medical costs, morbidity and mortality. 

 
References 
1. Lennette EH, Balows A, Hausler WJ, Shadomy HJ (1985) 

Manual of clinical microbiology, 4th edition.In Albert Balows, 

William J. Hausler, Jr., H. Jean Shadomy, editors. Washington, 

D.C.: ASM Press. 263-277. 

2. Schaberg DR, Culver DH, Gaynes RP (1991) Major trends in 

the microbial etiology of nosocomial infection. Am J Med 

91:72-75. 

3. Coker C, Poore CA, Li X, Mobley HL (2000) Pathogenesis of 

Proteusmirabilis urinary tract infection. Microb Infect 2: 1497-

1505. 

4. Croizé J (2012) Antibiotic resistance of Gram-negative 

bacteria.DU Antibiologie. UFR Médecine de Grenoble. 6-22 

[Article in French]. 

5. Knothe H, Shah P, Krcmery V, Antal, M, Mitsuhashi S (1983) 

Transferable resistance to cefotaxime, cefoxitin, cefamandole 

and cefuroxime in clinical isolates of Klebsiella pneumoniae 

and Serratiamarcescens. J Infect 11: 315-317. 

6. Clinical and Laboratory Standard Institute (CLSI) (2005) 

Performance standards for antimicrobial susceptibility testing; 

15th informational supplement. CLSI document M100-S15. 

(ISBN:1-56238-566-9) 

7. Schwaber M. J, Navon-Venezia, S, Schwartz D, Carmeli Y 

(2005) High levels of antimicrobial co-resistance among 

extended-spectrum-β-lactamases producing 

Enterobacteriaceae. Antimicrob Agents Chemother 49: 2137-

2139. 

8. Spencer JT and Ragouy AL (2001) Biochemical Identification 

of Most Frequently Encountered Bacteria That Cause Food 

Spoilage. In Genta ML and Heluane H, editors. Food 

Microbiology Protocols.  Totowa, New Jersey: Humana Press. 

11-24.  

9. Denis F and Ploy MC (2007) Medical Bacteriology Usual 

Techniques. In Denis F, Ploy M C, Martin C, Bingen E, 

Quentin R, editors. Paris: Masson. 144-145. 

10. Rahal K, (2011) External evaluation of quality: 

Standardization of Antibiogram at a National Level: Human 

and Veterinary Medicine. In Rahal K, Benslimani A, Tali-

Maamar H, Missoum M F K, Kechih-Bouna S, editors. Algiers: 

ANDS-Service and Publications. 25-38 [Book in French] 

11. Bouzenoune F, Boudersa F, Bensaad A, Harkat F, Siad N 

(2009) Urinary tract infections in Ain M’lila (Algeria). 

Antibiotic resistance of 239 strains isolated between 2006 and 

2007. Med Mal Infect 39: 142-143. [Article in French] 

12. Larabi K, Masmoudi A, Fendri C (2003) Bacteriological study 

and resistance phenotypes of germs responsible for urinary 

tract infections in a Tunis University Hospital: about 1930 

cases. Med Mal Infect 33: 348-352. [Article in French] 

13. Chen, CY, ChenYH, LuPL, LinWR, Chen TC, LinCY, (2012) 

Proteus mirabilis urinary tract infection and bacteremia: Risk 

factors, clinical presentation and outcomes. J Microbiol 

Immunol Infect 45: 228-236. 

14. Ramos JM, Aguado JM, Pilar GC, Alés JM, Soriano F (1996) 

Clinical spectrum of urinary tract infections due to non 

typhoidal Salmonella species. Clin Infect Dis1:23:388-390. 

15. Ben HadjKhalifa A, Khedher M (2012) Epidemiology of 

broad-spectrum β-lactamases producing Klebsiella spp. 

Pathogen strains in a Tunisian university hospital, 2009. Patho 

Biol 60: e1-5. [Article in French] 

16. Francesco MA, Ravizzola G, Peroni L, Negrini R, Manca N 

(2007) Urinary tract infections in Brescia, Italy: Etiology of 

uropathogens and antimicrobial resistance of common 

uropathogens. Med SciMonit6:136–144.  

17. Benwan KA, Sweigh NA, Rotimi VO (2010) Etiology and 

susceptibility patterns of community- and hospital acquired 

urinary tract infections in a general hospital in Kuwait. Med 

Princ Pract 19: 440–446. 

18. Nadmi H, Elotmani F, Talmi M, Zerouali K, Perrier-Gros-

Claude JD, Timinouni M (2010) Antibiotic resistance profile 

of community acquired uropathogenic enterobacteria in El 

Jadida (Morocco). Med Mal Infect 40: 303-305. 

19. Meyer KS, Urban C, Eagan JA, Berger BJ, Rahal JJ (1993) 

Nosocomial outbreak of Klebsiella infection resistant to late-

generation cephalosporins. Ann Intern Med 119: 353-358. 

20. Schiappa DA., Hayden MK., Matushek MG, Hashemi FN., 

Sullivan J, Smith KY, Miyashiro D, Quinn JP, Weinstein RA, 

and Trenholme GM (1996) Ceftazidime resistant Klebsiella 

pneumoniae and Escherichia coli bloodstream infection: a 

case-control and molecular epidemiologic investigation. J 

Infect Dis 174: 529-536. 

 
Corresponding author 
Abdelhakim Aouf 

Laboratory of Applied Microbiology, University of Ferhat Abbes-

Sétif-1, Elbaz Street, 19000, Sétif, Algeria.  

Phone: +213554820337 

Fax: +213360140 

Email: hakaou_rala2@yahoo.fr 

 

Conflict of interests: No conflict of interests is declared.

 


	Introduction
	Methodology
	Biological diagnosis
	Bacterial isolation and identification
	Antibiotic resistance testing

	Results
	Distribution of urinary tract infections caused by Enterobacteriaceae in Algiers
	Diversity of Enterobacteriaceae isolated in patients infected with urinary tract infections
	Resistance to antimicrobial agents

	Discussion
	Conclusion
	References
	Corresponding author


