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Objectives: Extended-spectrum b-lactamase (ESBL)-producing Escherichia coli have been increasingly recognized in the community. The aim of this study was to determine the prevalence, types of ESBLs and risk factors for community-onset ESBL-producing E. coli in urinary tract infections (UTIs). Methods: Adults with community-onset UTIs due to ESBL-producing E. coli (cases) and non-ESBLproducing E. coli (controls) were identified through records of the clinical microbiology laboratory of the hospital. Two different periods were studied: from January 2000 to January 2001 and from October to December 2003. Controls were matched in a 3:1 ratio to case patients according to age, sex, date of isolation and residence in a long-term care facility. Potential risk factors were recorded. Isoelectric focusing as well as PCR and DNA sequencing were used to characterize the blaTEM, blaSHV and blaCTX-M genes. A possible clonal relationship among the strains was determined by repetitive extragenic palindromic sequence PCR. Results: The prevalence of infection due to ESBL-producing E. coli increased from 0.47% in 2000 to 1.7% in 2003 (P < 0.001). Community-onset ESBL-producing E. coli infection shifted from 50% in the first period to 79.5% in 2003 (P < 0.001). Nineteen cases and 55 matched controls of community-onset ESBL-producing E. coli UTI were included. ESBL-producing E. coli strains were clonally unrelated. On univariate analysis, genitourinary pathology (P < 0.03), previous bacterial infection (P = 0.01), intravenous antibiotic treatment (P = 0.01), hospitalization in the previous 12 months (P = 0.04) and previous exposure to oral secondgeneration cephalosporins (P < 0.05) were associated with community-onset infection due to ESBLproducing E. coli. In our regression model, only previous exposure to second-generation cephalosporins was strongly associated with E. coli harbouring ESBLs (OR, 21.42; CI 95%, 5.38–85.22; P < 0.05). In the first period, only TEM- and SHV-derived ESBLs were identified. The enzymes were characterized as members of the TEM group (60%), SHV group (16%) and CTX-M group (24%). Conclusions: We detected a marked increase in infections due to ESBL-producing E. coli, especially in the community, in the periods studied. Only previous exposure to the oxyimino cephalosporin cefuroxime, and not to ciprofloxacin, aminoglycosides or third-generation cephalosporins, was predictive of an ESBL-producing E. coli community-onset infection in our area. The emergence of the CTX-M type of b-lactamase in E. coli follows closely the spread of ESBLs in community isolates. Keywords: ESBLs, UTIs, CTX-M b-lactamases, cefuroxime, multiresistant E. coli



Introduction Gram-negative microorganisms producing extended-spectrum b-lactamases (ESBLs) were recognized in the early 1980s, shortly



after the introduction of the oxyimino b-lactam agents. ESBLs are enzymes most commonly derived from TEM or SHV parents, but the prevalence of CTX-M types has increased dramatically since 1995 in most parts of the world.1 All confer resistance to amino and
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ESBL-producing E. coli in UTIs ureido penicillins, oxyimino cephalosporins and monobactams, but not to 7-a-substituted b-lactams. The ESBL strains are increasingly associated with resistance to other non-related antimicrobials and pose significant therapeutic challenges.2 Typically, the isolation of ESBLs has occurred in the hospital setting, but this organism has begun to disseminate in the community.3,4 The increasing prevalence of ESBL-producing Escherichia coli prompted our interest to investigate risk factors for ESBL-producing E. coli in patients with community-onset urinary tract infections (UTIs). The aim of the present study was to determine the prevalence, type and risk factors for ESBLproducing E. coli in community-onset UTIs in our area.



Materials and methods Hospital Mutua de Terrassa is an acute care teaching hospital serving a population of 300 000 habitants, with 24 000 admissions per year. All E. coli isolated from any sample in the years 2000 and 2003 were included for the prevalence study. All cases of ESBL-producing E. coli in which a community-onset UTI was suspected were reviewed. A case–control study was designed to identify risk factors associated with community-onset UTIs due to ESBL-producing E. coli. Consecutive patients with community-onset UTIs due to ESBLproducing E. coli from two different periods were studied: from January 2000 to January 2001 and from October to December 2003. A case was a patient seen in the emergency department or in one of the primary care centres with a UTI, defined by the presence of symptoms related to the urinary tract, pyuria (‡10 leucocytes per high-power field), a positive urine culture (‡105 cfu/mL) of ESBLproducing E. coli and without history of hospital admission within the preceding month. Controls were patients with community-onset UTIs due to non-ESBL-producing E. coli. They were matched in a 3:1 ratio to case patients according to age, sex, place of residence and date of isolation. We recorded the presence of urinary tract abnormalities, immunosuppression, comorbidities based on Charlson score,5 previous antibiotic treatment (‡1 standard dose in >24 h) and any interaction with the healthcare system in the previous year. E. coli isolation and identification were performed following standard methods. Susceptibility testing was performed with the VITEK 2 system (bioMerieux, Hazelwood, MO, USA). ESBL production was detected by double-disc synergy test (NCCLS) and with the Etest (AB Biodisk, Sweden) for ceftazidime and ceftazidimeclavulanate. We considered ESBL-producing E. coli multiresistant if they were resistant to more than two classes of other antimicrobials (quinolones, trimethoprim/sulfamethoxazole or aminoglycosides). ESBL-producing E. coli strains were further studied to characterize the b-lactamases. Isoelectric focusing (IEF) was performed to identify isoelectric points of the b-lactamases. Specific PCR amplification and DNA sequencing of the PCR products were used to determine whether the blaTEM, blaSHV and blaCTX-M genes were present and to characterize the type of b-lactamase belonging to each family. The primers used have been described previously.6,7 Possible clonal relationship among the strains was determined by repetitive extragenic palindromic sequence PCR.



Statistical analysis Potential risk factors for ESBL-producing E. coli UTI were identified by univariate analysis. The c2 or Fisher’s exact test was used for categorical variables; the significance was 0.05. Significant variables



in the univariate analysis were further tested by means of logistic regression using the forward conditional method. The final model included confounding variables significant at a two-tailed P value of 
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