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Introduction

Urinary tract infections (UTI) are frequent infections in elderly patients [START_REF] Rodhe | Asymptomatic bacteriuria in a population of elderly residents living in a community setting: prevalence, characteristics and associated factors[END_REF]. Asymptomatic bacteriuria (ABU) is also very common in this population (15-30% in elderly men and 25-50% in elderly women) [START_REF] Rodhe | Asymptomatic bacteriuria in a population of elderly residents living in a community setting: prevalence, characteristics and associated factors[END_REF]. This makes the urine analysis less helpful for diagnosing UTI than in young adults. Moreover, it is difficult to diagnose UTI in patients with multiple comorbidities and impaired cognitive function [START_REF] Gavazzi | Diagnostic criteria for urinary tract infection in hospitalized elderly patients over 75 years of age: a multicenter cross-sectional study[END_REF][START_REF] Beveridge | Optimal management of urinary tract infections in older people[END_REF]. Overdiagnosing UTI leads to inappropriate prescription of antimicrobial agents, which may favor the emergence of multidrug resistant micro-organisms [START_REF] Haber | Incidence and clinical characteristics of symptomatic urinary infections in a geriatric hospital][END_REF]. This misuse is also responsible for significant side effects [START_REF] Trestioreanu | Antibiotics for asymptomatic bacteriuria[END_REF]. Antimicrobial resistance (AMR) is a serious threat to public health and patient safety, leading to an increase in healthcare costs and patient treatment failure [START_REF]Antimicrobial resistance: global report on surveillance[END_REF]. Existing recommendations do not allow distinguishing ABU from UTI in the geriatric population [START_REF] High | Clinical practice guideline for the evaluation of fever and infection in older adult residents of long-term care facilities: 2008 update by the Infectious Diseases Society of America[END_REF][START_REF] Loeb | Development of minimum criteria for the initiation of antibiotics in residents of long-term-care facilities: results of a consensus conference[END_REF]. Specific attention to this population is needed if we want to decrease inappropriate antimicrobial agent prescription.

Escherichia coli is the bacteria most often responsible for UTI, including in elderly patients [START_REF] Das | Antimicrobial susceptibility of bacteria isolated from urine samples obtained from nursing home residents[END_REF] where it is isolated in 42-62% of the urine cultures [START_REF] Trivalle | Bacterial ecology of urine isolates from elderly hospitalized patients: Incentive to empirical therapy[END_REF][START_REF] Tenaillon | The population genetics of commensal Escherichia coli[END_REF]. E. coli can be commensal or pathogenic due to its high genetic plasticity [START_REF] Tenaillon | The population genetics of commensal Escherichia coli[END_REF]. E. coli phylogroups were described (A-B1-B2-C-D-E-F) [START_REF] Escobar-Páramo | Large-scale population structure of human commensal Escherichia coli isolates[END_REF][START_REF] Clermont | The Clermont Escherichia coli phylo-typing method revisited: improvement of specificity and detection of new phylogroups[END_REF] on the basis of MLST profiles. The phylogroups B2 and D were significantly associated with extra-intestinal infections and especially urinary infections [START_REF] Johnson | Phylogenetic distribution of extraintestinal virulence-associated traits in Escherichia coli[END_REF].

E. coli virulence factors, such as adhesins, iron capture systems, toxins and protectins, were indeed more often present in strains of the B2 and D phylogroups. Conversely, strains of phylogroups A and B1 are often non virulent [START_REF] Bingen-Bidois | Phylogenetic analysis and prevalence of urosepsis strains of Escherichia coli bearing pathogenicity island-like domains[END_REF]. Recent epidemiological studies showed that the phylogroup distribution varies with regard to the clinical site, diet, exposure to antibiotics, and home or housing conditions [START_REF] Escobar-Páramo | Large-scale population structure of human commensal Escherichia coli isolates[END_REF][START_REF] Lescat | Commensal Escherichia coli strains in Guiana reveal a high genetic diversity with host-dependant population structure[END_REF][START_REF] Massot | Phylogenetic, virulence and antibiotic resistance characteristics of commensal strain populations of Escherichia coli from community subjects in the Paris area in 2010 and evolution over 30 years[END_REF]. UTI physiopathology in elderly patients involved (i) host factors such as fragility criteria [START_REF] Haan | The impact of aging and chronic disease on use of hospital and outpatient services in a large HMO: 1971-1991[END_REF], (ii) local factors related to the urinary tract [START_REF] Nicolle | Urinary tract infections in the elderly[END_REF][START_REF] Hu | Risk factors for urinary tract infections in postmenopausal women[END_REF], and (iii) virulence and resistance factors related to the microbial pathogen [START_REF] Houdouin | Antimicrobial susceptibility of 136 Escherichia coli isolates from cases of neonatal meningitis and relationship with virulence[END_REF]. To our knowledge, there are no studies specifically addressing the virulence factors of E. coli strains isolated from UTI in geriatrics. We assumed that the E. coli virulence factors were similar to those described in other populations and that its determination combined to patient characteristics could help in distinguishing UTI from ABU. Since no specific data was found in the literature for the geriatric population, we retrospectively studied a consistent number of consecutive cases of urine culture-positive with E. coli in elderly hospitalized patients. We compared host and bacterial factors between UTI and ABU confirmed cases.

Methods

Inclusion criteria and clinical characteristics

During 3 months, we collected isolates and microbiological data for all urines that were culture positive (> 10 3 UFC/ml) with E. coli and sampled in patients aged > 75 years hospitalized at Lariboisière-Fernand Widal Hospital, regardless of the ward/department. The isolates were further studied for E. coli phylogroups and clinical data of patients was retrospectively collected from the hospital's computerized medical records (Middlecare software) and the Hospital medical information system database. Microbiological and biological data were obtained through the laboratory information system (GLIMS software MIPS, Gent, Belgium). According to French regulation on observational database analyses, the study did not need specific informed consent requirements. Nosocomial UTI was defined when it occurred after 48 hours of hospital admission. Bacterial strains were identified by MALDI-TOF mass spectrometry (Microflex LT MALDI-TOF MS, Bruker Daltonik GmbH, Bremen, Germany). Antibiotic susceptibility was determined according to the criteria of the European Committee on Antimicrobial Susceptibility Testing (http://www.eucast.org/). Bacterial DNA was extracted from overnight cultures by InstaGene Matrix kit (Bio-Rad, Marnes-la-coquette, France) using manufacturer recommendations. Phylogroups were determined as previously described [START_REF] Clermont | The Clermont Escherichia coli phylo-typing method revisited: improvement of specificity and detection of new phylogroups[END_REF]. Briefly, a first multiplex PCR was performed detecting the genes chuA, yjaA, tspE4.C2, and arpA. These genes encode bacterial virulence factors or housekeeping genes associated with phylogeny grouping. When necessary, specific PCRs detecting arpA and trpA genes were supplementary performed. The determination of the phylogroup was carried out according to the presence or not of these genes, as described previously [START_REF] Clermont | The Clermont Escherichia coli phylo-typing method revisited: improvement of specificity and detection of new phylogroups[END_REF].

UTI and ABU diagnosis

A geriatrician (DG) and a microbiologist (RA) assessed each bacteriuria cases as UTI or ABU on the basis of national and international definitions [START_REF] High | Clinical practice guideline for the evaluation of fever and infection in older adult residents of long-term care facilities: 2008 update by the Infectious Diseases Society of America[END_REF][START_REF] Nicolle | Infectious Diseases Society of America guidelines for the diagnosis and treatment of asymptomatic bacteriuria in adults[END_REF][START_REF] Rowe | Diagnosis and management of urinary tract infection in older adults[END_REF][START_REF]Diagnostic et antibiothérapie des infections urinaires bactériennes communautaires de l'adulte[END_REF]. Unclassified cases were discussed with the other investigators. ABU was defined as culture positive without clinical symptoms. For patients without urinary device, UTI was defined by at least one clinical symptom associated with > 10 3 CFU/ml of E. coli and ≥ 10 4 / ml leukocytes. Clinical symptoms were urinary tract symptoms, fever, sepsis, hypotension, chills, lower back pain, confusion, falls or decompensation of comorbidities. If clinical symptoms were not UTIspecific, other infectious causes were searched. UTI with urinary device was defined when urine culture was positive with > 10 5 UFC/ml E. coli associated with clinical symptoms and no other infectious cause. Urine cultures for which none of the previous criteria were found or when the recovered data was not sufficiently informative were defined as unclassifiable case.

Statistical analysis

A univariate regression was performed to identify discriminant factors (clinical, biological, bacteriological and phylogenetical) between UTI and ABU cases. The variables tested were compared using the Chi2 test or the exact Fischer tests for the qualitative variables and with Student's and Welch's tests for quantitative variables. Since we may include the same patient for more than one bacteriuria episode, a linear mixed-effects model that combines fixed effects and random effects to introduce a "patient random effect", was used for statistical analysis. This allows managing with repeated measurements over time (several urine analysis) for each subject. For the multivariate logistic regression, all variables were not included in order to fulfil the validity conditions due to the important difference in numbers between ABU and UTI cases. Following recommendations for logistic models, we selected the variables with a significance threshold of at least p=0.03 and not previously described, such as the phylogroup. The analysis of the data was carried out using R v3.0.2 (R Foundation for Statistical Computing, Vienna, Austria).

Results

Bacterial and clinical characteristics

During the 3-month period, 233 consecutive cases of E. coli bacteriuria were diagnosed from urines of patients > 75 y.o. Clinical and biological characteristics related to the bacteriuria episodes are detailed in the Table 1 and epidemiological and clinical data in the Table 2.

Phylogroup distribution of the E. coli isolates was the following: phylogroup B2 for 128 (47%) isolates, phylogroup D for 30 (11%), phylogroup A or C for 38 (13%), phylogroup B1 for 20 (7%), phylogroup E for 6 (2%), and phylogroup F for 11 (4%).

Resistance to amoxicillin was observed in 143 (61.6%) isolates, to amoxicillin-clavulanate in 104 (44.8%), to 3rd generation cephalosporins in 38 (16.4%), to trimethoprimsulfamethoxazole in 90 (36%), to quinolones in 78 (33.6%), and to nitrofurantoin in 2 (0.9%).

Thirty-five isolates produced extended spectrum beta-lactamase (ESBL) but no strains produced carbapenemase. The 233 cases were observed in 199 patients, with 28 patients having at least one recurrence.

The recurrent cases are detailed in Table 3: 23 patients had two cases, 4 patients had three and 1 had four. We chose to keep in the study all the cases even those observed in the same patients, since recurrences are frequent in elderly patients. Moreover, the isolates from a same patient showed differences in phylogroup for 8/28 cases (28.6%). Mean age of clinical cases was 84.4 (range 75-102) years with only 39 (16.7%) diagnosed in geriatric wards. Multiple underlying conditions were observed in the clinical cases with 96 (41.9%) of them suffering from dementia, 61 (26.6%) from diabetes, 22 (9.61%) from cancer, 34 (15%) with bedsores.

More than two-thirds were diagnosed with malnutrition, and half were dependant for usual acts of life, (111 [48.9%) had fallen during the last year, only 97 [42.5%) of them had good autonomy and 96 [42.3%) were able to walk without technical or human assistance]. The mean Charlson score was 7.32, the mean number of comorbidities was 4.16 (patients took an average of 5.93 drugs) and 13 (5.65%) deaths were observed during the hospital stay, showing the fragility of these patients (Table 2).

UTI and ABU cases

After chart review and discussion between the two experts, the 233 cases distributed as ABU for 163 (70%) of them and UTI for 60 (26%). Ten (4%) cases could not be classified, mostly because information on clinical symptoms was lacking for more than 80% of the cases. There was only a 13% discrepancy between the expert reviews (Kappa score 64.6 [58.2-71.0]).

When analysing only the first episode or case of bacteriuria per patient, we observed similar proportions with 48/199 (24%) UTI and 144/199 (72.4%) ABU, and 7 (3.5%) unclassifiable cases. The diagnosis (ABU or UTI) was different in at least one of the recurrences for 12/28 (43%) of the patients (Table 3). Antimicrobial agents were prescribed for 94 (34%) episodes: 59 of the 60 (98.3%) UTI and 39 of the 163 (23.9%) ABU. Prescribed antibiotics were the following: third-generation cephalosporin in 60% of the cases, amoxicillin-clavulanate in 13%, fluoroquinolones in 11%, and carbapenems or tazocillin in 9%.

Comparison of bacterial and host characteristics for UTI and ABU cases

Results were similar when considering all bacteriuria cases or only the first bacteriuria episode per patient (data not shown). Using a mixt model combining fixed and random effects, there were no fixed effects (z value of -.359) if repeated data were included for a same patient.

Among the clinical and biological characteristics of the 233 cases (Table 1), the presence of urinary tract symptoms and systemic signs of infection (fever, sepsis, chills, hypotension) were significantly associated with UTI (p <0.001). The fact that urine culture results and antimicrobial treatment were traced in the clinical record (p <0.001), was also associated with UTI. A high number of leukocytes (>20 x 10³/ml) (p <0.001) and red blood cells (>25 x 10³/ml) (p = 0.001) in urines, as well as the concentration of E. coli per ml (p = 0.029) were associated with UTI. E. coli positive blood culture (p <0.001) was indeed associated with infection. Concerning blood biological parameters, the neutrophil count (p = 0.019) and C reactive protein concentration (p <0.001) was higher in cases with UTI than with ABU. A statistically significant difference was observed between the phylogroup distribution of the E. coli isolates with a higher percentage of virulent strains (phylogroups B2 and D) in UTI than in ABU: 80.0%, versus 62.3%, respectively (p = 0.02) (Table 1). Determining the phylogroup of E. coli isolates when there was a recurrence, i.e. in the same patient, showed a different phylogroup for 8 of the 28 patients (Table 3).

The host factors associated with UTI (Table 2) by univariate analysis were the following: presence of impaired autonomy (p <0.001), impaired walking (p <0.001), history of falls during the previous year (p <0.001). Low ADL [START_REF] Katz | Progress in development of the index of ADL[END_REF] and IADL [START_REF] Lawton | Assessment of older people: self-maintaining and instrumental activities of daily living[END_REF] scores (p <0.001) were significantly associated with UTI. Patients with UTI had more comorbidities (p = 0.001), a higher Charlson [START_REF] Charlson | A new method of classifying prognostic comorbidity in longitudinal studies: development and validation[END_REF] score (p = 0.001), suffered from dementia (p = 0.005) and malnutrition (p = 0.001), and had a pre-existing urinary pathology (p = 0.002). There were no significant differences in mortality or length of stay between the two groups. No patient died because of urinary sepsis, particularly in the cases related with treatment failure and multidrug resistance (ESBL). There were no significant differences in AMR rate between the UTI and ABU groups (Table 1).

Multivariate analysis shows that falling, comorbidities and a low ADL score were variables significantly (p<0.05) and independently related to UTI (Table 4). After adjusting for these co-variables, there were no longer a significant relation for dementia, malnutrition and E. coli culture concentration. The E. coli phylogroup still appeared to be associated since virulent phylogroups were more frequently observed in UTI cases (Odds Ratio: 3.05 [1.44-6.86], p = 0.005) (Table 4).

Discussion

To our knowledge, this is the first study on the determination of E. coli phylogroups in geriatric infections. We showed, in univariate and multivariate analyses, that the E. coli isolates belonging to the phylogroups B2 and D were more often isolated in UTI than in ABU.

We also recognized clinical criteria significantly and independently associated with UTI: high number of comorbidities, loss of autonomy and history of falls. Some other bacterial and host characteristics, such as dementia, malnutrition, E. coli concentration in urines, were associated with infection by univariate analysis but were probably confusing factors. It should be noted that although diabetes has often been cited as a risk factor, we did not find it in our study, as suggested [START_REF] Caljouw | Predictive factors of urinary tract infections among the oldest old in the general population. A population-based prospective follow-up study[END_REF].

Although UTI diagnosis in young adults benefit from recommendations and guidelines, it is still difficult to diagnose UTI in the geriatric population because ABU is frequent and clinical evaluation is hampered by poly-pathologies and cognitive impairments [START_REF] Nicolle | Infectious Diseases Society of America guidelines for the diagnosis and treatment of asymptomatic bacteriuria in adults[END_REF][START_REF] Caljouw | Predictive factors of urinary tract infections among the oldest old in the general population. A population-based prospective follow-up study[END_REF]. Consequently, antimicrobial agents are overused in ABU cases. E. coli isolates responsible for UTI in children were shown to belong to phylogroups B2 and D in more than 90% of the cases.

Conversely, strains of phylogroups A and B1 were rarely found and only in cases with urinary tract deficiency [START_REF] Houdouin | Phylogenetic groups and virulence factors of Escherichia coli strains causing pyelonephritis in children with and without urinary tract abnormalities[END_REF]. In pregnant women with bacteraemia, E. coli belonging to the phylogroups B2 and D represented 89% of the isolates (72% and 17% of UTI cases, respectively) [START_REF] Surgers | Escherichia coli bacteraemia in pregnant women is life-threatening for foetuses[END_REF]. In our study in elderly patients, the proportion of E. coli isolates of phylogroups B2 and D were also high in UTI (80%). However isolates of these phylogroups were also found in a high proportion (62%) of the ABU cases. This can be related to the frequent exposure to antibiotics and multiple hospitalizations observed in elderly patients. This is consistent with data from geriatric studies [START_REF] Haber | Incidence and clinical characteristics of symptomatic urinary infections in a geriatric hospital][END_REF][START_REF] Trivalle | Bacterial ecology of urine isolates from elderly hospitalized patients: Incentive to empirical therapy[END_REF] and with the information from our patients since more than half had already been hospitalized during the year. The AMR rates were also higher in our study than for E. coli strains isolated in the general population (www.onerba.org, www.eucast.org). This might be because our hospital receives many patients directly coming from countries where bacterial resistance is higher than in France [START_REF]Antimicrobial resistance: global report on surveillance[END_REF].

We determined the phylogroups of E. coli urine isolates for geriatric patients with bacteriuria episodes whether it was diagnosed as ABU or UTI. We were able to compare the bacterial and host characteristics in both situations, showing differences that can help in avoiding antimicrobial treatment for the ABU cases. We studied all UTI from patients over 75 y.o. whatever their hospitalization department, since the study was conducted from the laboratory, and this permitted not to limit the study to patients hospitalized in geriatric wards.

The study limitations are first the fact that clinical symptoms, which are also important to distinguish UTI from ABU, were retrospectively collected and therefore, they were greatly underestimated since only 19% were written in hospital records. This may explain why in our study, the proportion of ABU (70% of the 233 bacteriuria cases) was slightly higher than in previous studies [START_REF] Gavazzi | Diagnostic criteria for urinary tract infection in hospitalized elderly patients over 75 years of age: a multicenter cross-sectional study[END_REF]. The high number of ABU can also be due to the easiness of urine collection with regard to other specimen such as blood (few blood cultures sampled) and the inadequate prescription of urine analysis in case of diabetes, surgery etc… Second, we carried out this study retrospectively in one centre only and we could not measure the positive intervention we hypothesized. Last is the fact that we included more than one episode by patient. Although this is what is observed in elderly patients, we could have simplified the model and this could be done in a prospective interventional study when the patient can be included only at the first episode.

Laboratory tests for searching virulence factors are not commonly used in clinical microbiology laboratories. Since E. coli is one of the main pathogen in community as well as in nosocomial infections, determining its phylogroup can serve as a proxy for virulence testing. This could help in reducing ABU antimicrobial treatment when the strains do not belong to phylogroups B2 or D. New biological tools for the determination of the E. coli phylogroups should be provided for routine analysis and large scale trials, and their predictive value could be assessed in a prospective clinical study with intervention measuring medical outcomes and economical and ecological endpoints.
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Table 1

 1 Clinical and biological data related to all Escherichia coli bacteriuria cases assessed as urinary tract infection (UTI) or asymptomatic bacteriuria (ABU)

	Episode characteristics	Total n=233	UTI n=60	ABU n=163	p	n=
					value	
	Urinary tract symptom (yes)	41 (19.1%)	32 (58.2%) 9 (5.73%)	<0.001 21
						5
	Endovascular invasive device (yes)	43 (19.0%)	13 (22.4%) 28 (17.5%)	0.532	22
						6
	Systemic signs of infection (yes)	48 (22.0%)	30 (50.3%) 13 (8.23%)	<0.001 21
						8
	Urine collection (no device)	189 (81.1%)	47 (78.3%) 135 (82.8%) 0.567	233
	Nosocomial (yes)	90 (38.6%)	29 (48.3%) 54 (33.1%)	0.054	233
	Urine culture traceability in patient record	147 (67,4%)	52 (89,7%) 95 (60,1%)	0.001	218
	(yes)					
	Leukocytes in urines	325[40.6;1000	1000	139	<0.001 233
	(x10 3 /ml)	]	[340;1000]	[20.6;1000]		
	Cells in urines (yes)	212 (93.0%)	53 (88.3%) 151 (94.4%) 0.147	228
	Gram negative bacilli at direct examination	175 (75.1%)	44 (73.3%) 123 (75.5%) 0.880	233
	(yes)					
	E. coli concentration (CFU/ml)	10 6 [10 6 ;10 6 ]	10 6	10 6 [10 5 ;10 6 ] 0.029	233
			[10 6 ;10 6 ]			
	Antibiotic treatment	94 (34%)	59 (98.3%) 39 (23.9%)	<0.001 232
	3 rd -generation cephalosporin resistance	38 (16.4%)	12 (20.3%) 23 (14.1%)	0.359	232
	Fluoroquinolone resistance	78 (33.6%)	25 (42.4%) 51 (31.3%)	0.168	232
	Amoxicillin resistance	143 (61.6%)	34 (57.6%) 105 (64.4%) 0.443	232
	Amoxicillin-clavulanate resistance	104 (44.8%)	27 (45.8%) 73 (44.8%)	1.000	232
	Neutrophils in blood (Giga/l)	6,29[4.20;9,28	7[5,35;11,7	12[4.12;9.00	0.019	226
		]	]	]		
	C-reactive protein (mg/l)	29.0	91.0	12.0	<0.001 210
		[4.00;99.8]	[33.0;144]	[4.00;67.5]		
	Blood culture positive (yes)	11 (4.72%)	11 (18.3%) 0 (0.00%)	<0.001 232
	Degradation of renal function (yes) (>30%)	33 (14.5%)	14 (23.3%) 18 (11.2%)	0.039	228
	Virulent genotype (B2 or D phylogroup)	157 (67.7%)	48 (80.0%) 101 (62.3%) 0.020	

Table 2

 2 Epidemiological and clinical characteristics for all Escherichia coli bacteriuria cases assessed as urinary tract infection (UTI) or asymptomatic bacteriuria (ABU)

	Characteristics	Total (n=233)	UTI (n=60)	ABU (n=163)	p value	n =
	Age (years)	84.4 (5.91)	84.3 (6.08)	84.5 (5.90)	0.847	233
	Female, no (%)	185 (79.4%)	48 (80.0%)	132 (81.0%)	1.000	233
	Length of stay (d)	6.50 [2.80;19.1]	6.00 [2.70;26.4]	5.70 [3.00;17.8]	0.682	233
	Previous hospitalisation	124 (55.1%)	36 (62.1%)	82 (52.2%)	0.257	225
	during the year (yes)					
	Place of living (home)	195 (84.4%)	47 (78.3%)	142 (87.1%)	0.128	231
	No of comorbidities	4.16 (2.00)	4.98 (2.36)	3.85 (1.82)	0.001	227
	Charlson score	7.32 (2.55)	8.22 (2.78)	6.88 (2.32)	0.001	226
	Good autonomy	97 (42.5%)	11 (18.6%)	85 (52.8%)	<0.001	228
	ADL (0-6)	4.50 [2.00;6.00]	2.75 [1.00;4.50]	5.00 [3.00;6.00]	<0.001	218
	IADL (0-8)	3.00 [1.00;6.00]	1.00 [0.50;3.00]	4.00 [1.00;6.25]	<0.001	200
	Walk without assistance	96 (42.3%)	12 (20.7%)	82 (50.9%)	<0.001	227
	Fall during the year (yes)	111 (48.9%)	39 (68.4%)	69 (42.6%)	0.001	227
	No of drugs per day	5.93 (3.08)	6.40 (2.93)	5.78 (3.20)	0.183	218
	Dementia (yes)	96 (41.9%)	34 (56.7%)	56 (34.8%)	0.005	229
	Diabetes (yes)	61 (26.6%)	22 (36.7%)	38 (23.6%)	0.076	229
	Malnutrition (yes)	144 (63.6%)	46 (78.1%)	91 (56.9%)	0.001	223
	Immunosuppression (yes)	24 (10.5%)	9 (15.0%)	15 (9.38%)	0.343	228
	Cancer (yes)	22 (9.61%)	9 (15.0%)	13 (8.07%)	0.202	229
	Bedsore (yes)	34 (15.0%)	12 (20.0%)	19 (11.9%)	0.191	227
	Urinary pathology (yes)	110 (48.9%)	66 (41.8%)	39 (66.1%)	0.002	225
	Death (yes)	13 (5.65%)	5 (8.33%)	7 (4.29%)	0.313	230
	ADL: Activity of daily living ; IADL: Instrumental activities of daily living			

Table 3

 3 Details of the 28 patients with at least one episode of Escherichia coli bacteriuria during the 3 month observation period

	Patient	First episode	Second episode	Third episode	Fourth episode		Clinical characteristics
		Phylogroup Diagnosis Phylogroup Diagnosis Phylogroup Diagnosis Phylogroup Diagnosis ADL(0-6) Fall N comorbidities
	1	A or C	ABU	A or C	ABU					6	No	3
	2	D	UTI	D	UTI	D	UTI			1	No	8
	3	F	ABU	A	ABU					5	Yes	3
	4	E	unclassified	D	unclassified					2	No	4
	5	B2	UTI	B2	UTI	B2	UTI	B2	ABU	5	Yes	4
	6	A or C	ABU	A or C	ABU					1	Yes	7
	7	B2	ABU	B2	ABU					2	Yes	6
	8	B2	ABU	B2	UTI					4	Yes	3
	9	B2	unclassified	B2	unclassified	B2	unclassified			0	No	5
	10	B1	ABU	B2	ABU					4	No	7
	11	D	UTI	D	ABU					6	No	5
	12	B1	UTI	A or C	UTI					1	Yes	12
	13	B2	UTI	B2	ABU					1	No	7
	14	B2	UTI	B2	ABU					2	No	3
	15	F	ABU	A	ABU					6	Yes	3

Table 4

 4 Multivariate analysis comparing host and bacterial characteristics of the 233 Escherichia coli bacteriuria episodes for the diagnosis of urinary tract infection

		Coefficient	OR* (95% IC)	Pr(>|z|)
	Dementia (yes)	-0.122	0.89 (0.39-1.93)	0.763
	Fall (yes)	0.771	2.16 (1.07-4.44)	0.032
	No of comorbidities	0.188	1.21 (1.01-1.45)	0.041
	ADL6 (0-6)	-0.226	0.80 (0.65-0.97)	0.027
	Malnutrition (yes)	0.592	1.84 (0.80-4.22)	0.160
	Virulent genotype (B2 ou D) (yes) 1.115	3.05 (1.44-6.86)	0.005
	Concentration of E. coli in culture (CFU/ml)	<0.001	1.00 (0.99-1.00)	0.286
	*Odds ratio adjusted on all variables of the model