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Abstract

Objectives. We sought to assess the importance of extendsxtram beta-lactamase (ESBL)
producing Enterobacteriaceae in urinary tract itid@s in outpatients in France.

Methods. Retrospective laboratory based survey analysingceptibility patterns of
Escherichia coli and Klebsiella pneumoniae isolates providing from urines collected from
outpatients during three months in 2013.

Results. 499 laboratories collected data on 51,&48oli and 3,49%K. pneumoniae isolates.
The overall proportion of ESBL-producirig coli was 3.3%. The proportion was higher for
males (4.8%) than for females (3.0%) and increaséid age: 2% for patients <20 years to
5.4% for those aged >80 years. More than 95% dats® we susceptible to cefixime,
fosfomycin, and nitrofurantoin. In nursing homéss ESBL-producinge. coli proportion was
12.1%. ForK. pneumoniae, the proportion of ESBL-positive isolates was 6,68ad this
proportion increased with age. Data from 2010 ctdlé from a subset of the network showed
that the ESBL-producing. coli proportion was 2.0%.

Conclusion. ESBL-producing isolates were rather frequentrinas in French outpatients in
2013. Males and persons residing in nursing home® at higher risk of ESBL-positive
infection. Despite the increase in ESBL-positiva@ases, the susceptibility to antibiotics used

to treat cystitis remains high.
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Introduction

The worldwide rise of antimicrobial resistance cactéd many countries to develop
national plans to control this public health thrida2] After promising results of its first plans,
France is currently in the middle of its third &nttic sparing plan.[3] In a majority of these
plans, surveillance of antibiotic resistance isoggused as a core issue. The goals for such
surveillance have been listed elsewhere. [4] Inig@dar, surveillance data should help in
establishing guidelines for empirical treatment wiaatibiotic susceptibility tests results are
not yet available or will not be performed. In aduh, up-to-date data are of interest to assess
the accuracy of already published guidelines.

Urinary tract infections (UTI) are among the mostmenon bacterial infections that
are treated in the community by an empirical antibitreatment regimen. In many countries,
it is currently not recommended to perform uriney®r cystitis before treatment, and the
choice of the antibiotic regimen relies on the epwblogy of antibiotic resistance.
Escherichia coli, whichis a commensal species of the digestive tracth@asmiost common
bacterial species isolated in UTI. The increaseesistance oE. coli to extended-spectrum
cephalosporins (ESC) is now well documented, andh@nly due to the production of
extended-spectrum beta-lactamase (ESBL) in the itabspetting as well as in the
community.[1,5] In France for instance, there hasrba 10-fold increase in the digestive
carriage of ESBL-producing. coli in the community in the last years.[6] The inceeas
ESBL-producingk. coli makes the treatment of community-onset UTI moragex because
such isolates are usually multidrug-resistant, Wwhiocreases the risk of treatment
failure.[1,2,7] In addition, treating ESBL-positivefection is more costly that treating their
susceptible counterpart.[7] Therefore, it is ofenest to gather up-to-date data on the
prevalence of antibiotic resistancetofcoli isolated from UTIs in the community.

Our main objective was to assess the prevalen&&8ai-producinge. coli amongst

all E. coli isolated from urine samples in the community in alatory care in 2013. Data on



47" Klebsiella pneumoniae the second most frequent Enterobacteriaceae eésblatcommunity-
48 acquired UTIs and data from patients in nursing &®mwere also collected for comparison

49  purposes.
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Materials and methods

Laboratories

Private practice laboratories participating in afid¢he three pre-existing networks (Epiville,
MedQual-ville, Aforcopi-Bio) of the national obsatery for epidemiology of bacterial
resistance to antibiotics (ONERBA), and to a foungtwork previously set-up for other
purposes than surveillance of bacterial resistdB8&R network) were asked to participate on
a voluntary basis. A special attention has beed painational coverage of the network. A
total of 499 private practice laboratories disttdzlithroughout metropolitan France, and that

referred urines clinical samples to 43 bacterialabcentres participated into the network.

Bacteriology

Laboratories participating in this new network edll« ONERBA-Ville » complied with
national recommendations regarding antibiotic Spisodity testing (www.sfm-
microbiologie.org), which are very similar to EUCAS recommendations
(http://www.eucast.org/ast_of bacteria), derivednfr ONERBA’'s recommendations for
surveillance of bacterial resistance.[4,8]

Antibiotic susceptibility test methods were choskally and included liquid media
automated systems (n= 35 for Vitek-2, BioMérieux;dnfor BD Phoenix system, BD
Biosciences; n=4 for Microscan WalkAway, Siemensalleare diagnostics) and the disk
diffusion method (n=6). ESBL-production was detered according to national
recommendations as described elsewhere. [9]

Isolates were considered susceptible to teste@iatits by using the following breakpoints:
<4/2 mg/L for amocicilline/clavulanatesl mg/L for cefixime,<0.5 mg/L for ciprofloxacin,

<32 mg/L for fosfomycin<64 mg/L for nitrofurantoin, ang2/38 mg/L for cotrimoxazole.

Database
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Data were retrospectively collected for edthcoli or K. pneumoniae strain isolated from
urines routinely collected for diagnosis of commwmnset urinary tract infections in
outpatients or those in nursing home during Sepéeno November 2013. Data included
patient’s age, gender, and susceptibility testalt®sncluding ESBL production. In case of
duplicates, only the first isolate was retained fioe study. Whenever possible and for

comparison purpose, similar data were collecte@@d.

Data analysis

Data have been analysed by using STATA 11 (StafaCOpllege Station, TX, USA).
Fisher's exact test was used to compare proportitims Chi2 test for trend has been used to
assess the impact of age on the proportion of EfBHucing isolates. A p-value < 0.05 was

considered as statistically significant.
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Results

E. coli isolated from outpatientsin 2013

Data on 51,46&. coli isolateswerecollected from urine samples of outpatients duthmy3-
month study period. The median age of the patiats60 years and 86.4% were females.
Among all isolates, 1,694 (3.3%) were ESBL-positivatients with ESBL-producing isolates
were older (median, 70 years) than those with E&Bfgative isolates (median, 60 years;
p<0.001). The proportion of ESBL-producirig coli was higher in males (4.8%) than in
females (3.0%, p<0.001). The proportion of patiemasbouring ESBL-producing isolates
increased with age (Table 1): from 2.0% among ptiander 20 years, to 5.4% among those
over 80 years (p<0.001, chi-square test for tremtjs significant trend was observed after
stratified analysis by gender (Table 1).

As expected, ESBL-producing isolates were sigmifilya less frequently susceptible to
antibiotics than ESBL-negative isolates: 22.7% msfai67.6% for co-amoxiclav, 47.5%
versus 80.8% for cotrimoxazole, 44.0% against 91.0% fprafloxacin, 4.0% against 98.0%
for cefixime, 93.7% against 98.9% for fosfomycirs. &% against 98.9% for nitrofurantoin

(Table 2). Overall, 6.0% of the isolates were tasisto at least 3 of the 6 drugs.

E. coli isolated in nursing homesin 2013

A subset of 17 technical centres analysing sanfple237 laboratories provided data on 908
E. coli isolates from patients located in nursing homesnduthe study period. The median
age of patients in nursing homes (88 years) wabehighan for outpatients (60 years;
p<0.001). The proportion of ESBL-producing isolatesgs higher in nursing homes in 2013
(12.1%) than in outpatients (3.3%; p<0.001). O¢iast, the proportion of ESBL-producing
isolates in nursing homes, did not differ signifitg according to gender (14.0% in males
versus 11.7% in females; p=0.5). The percentage of sukxkly to ciprofloxacin was lower

for E. coli isolated in nursing homes than for those from atigjpts for isolates taken as a
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whole (73.8% versus 89.5%, respectively; p<0.001) or when considerongy ESBL-

producing isolates (17.4%ersus 44.0%, respectively; p<0.001).

K. pneumoniae isolated from outpatients in 2013

A subset of 41 technical centres analysing samfalegl93 laboratories provided data on
3,495K. pneumoniae isolates from outpatients. Patients harbouKngneumoniae were older
than those harbouring. coli (median, 67versus 60 years; p<0.001), and were more
frequently male (17.8%ersus 13.6%; p<0.001). The proportion of ESBL-producikg
pneumoniae was 6.6% as compared to 3.3% fér coli (p<0.001) As for E. coli, the
proportion of ESBL-producing. pneumoniae was higher among males than females (11.6%
versus 5.6%; p<0.001), and increased with age (TabldR&parding antibiotic susceptibility
(Table 2),K. pneumoniae isolates were significantly less frequently susibdptthanE. coli
isolates to cefixime (93.2%versus 95.0%), fosfomycin (74.4%versus 98.7%), and
nitrofurantoin (71.0%versus 98.8%). On the contraryK. pneumoniae isolates were
significantly more susceptible th&n coli isolates to ciprofloxacin (91.2%ersus 89.5%), and
cotrimoxazole (88.4%ersus 79.6%). Overall, 5.9% of the isolates were resista at least 3

of the 5 drugs.

E. coli isolated from outpatients in 2010

A subset of 27 centres analysing samples for 22@r#dories provided data on 15,658cali
isolates from outpatients from September to Noven#¥0. The proportion of ESBL-
producing isolates was 2.0% in 2010 as compar&d3i in 2013 (p<0.001). The proportion
of ESBL-producing isolates increased with patieatge in 2010, 1.5% before 60 years old to
2.6% in patients over 60 years (p<0.001). Oveisdlates were significantly more susceptible
to cefixime and cotrimoxazole in 2010 (96.5% and®82 respectively) than in 2013 (95.0%
and 79.6%, respectively; p<0.001 for both compas$o Isolates were slightly less

susceptible to fosfomycin in 2010 compared to 2@23.7% and 98.7%, respectively;



140" p<0.001). The susceptibility to ciprofloxacin anttefurantoin was similar in 2010 and 2013.
141 The susceptibility of ESBL-producing isolates tegh antibiotics didn’'t change between

142 2010 and 2013.
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Discussion

We conducted a retrospective survey on the prapodf ESBL-producinde. coli and
K. pneumoniae isolated from urines of ambulatory or nursing hopsients in 2010 and
2013. We showed that the proportion of ESBL-prodgcisolates was rather high and
increased with age, was higher for males as cordparéemales and increased since 2010.
Nevertheless, the proportions of susceptible isslagémain elevated for most antibiotics used
in the treatment of uncomplicatédcoli UTI.

The 3.3% proportion of ESBL-producirig coli in urine samples in France in 2013 is
lower than what was reported in numerous Europeamtdes such as Spain (7,6%) lItaly,
United-Kingdom and Germany (all circa 6%) betwedd0& and 2011.[10-13] On the
opposite, a lower proportion (1.7%) of ESBL-prodhggi. coli was reported from outpatients
in Switzerland in 2009-2010.[14] These differenceay be explained by variations in
populations surveyed, use of systematic urinaligsi®)TI diagnosis, or by levels of antibiotic
use in the community.[14,15]

We report a significant increase in the proport@dnESBL-producingE. coli from
2010 to 2013. This is in accordance with previouslihgs in France showing that the
proportion of ESBL-producing. coli was 0.3% in 1999 and 1.1% in 2006.[5,16] In additi
during the same period of time, there was a 10-foddease in the prevalence asymptomatic
carriers of ESBL-producing. coli in the community.[6] However, these studies hagenb
conducted with different methodologies, and congmas should be interpreted with caution.
The significant upward trend in ESBL-producing &ek with age as been previously
reported.[17,18] In addition, we confirmed that meawve a higher risk of ESBL-positive
infections than women.[18,19] These findings underkthe importance of age and gender
stratification for correct interpretation of resist data and for comparisons between
populations in different settings. It suggests alsat guidelines for the treatment of UTI

should be adapted to age and gender.
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Antibiotic susceptibility

Despite the rise of ESBL-producing isolatéscoli andK. pneumoniae isolates remain
highly susceptible to fosfomycin, and nitrofuramtawo drugs for which susceptibility rates
were not affected by ESBL production. These datdorce the 2014 French guidelines for
empirical treatment of uncomplicated UTI, whichaeanend fosfomycin as first line drug
and nitrofurantoin as an alternative.[20,21] Deafsdy, we could not gather data regarding
pivmecillinam, which is recommended in the Frenaldglines. However, a high rate of
clinical failure has been reported recently fortileatment of ESBL-producing isolates with
this drug.[22] We report that 95.0% of Bllcoli isolates were susceptible to cefixime.
However, this third generation cephalosporin isentty not recommended for the empiric
treatment of simple UTI mainly because of its egalal impact. In addition, the activity of

cefixime is highly susceptible to the productior&8BL, which is now more frequent.

Limitations

Our study has some limitations. First, we colleatedtine data on urinary samples without
information regarding clinical symptoms and riskt@as. This is of importance in the context
of UTI in the community where urinalysis for uncdiopted cystitis is not recommended.
Therefore it is likely that urinalysis was partlgrfiormed for the most complicated UTI, and
the observed proportions of ESBL-producing isolatesf antibiotic resistance are likely to
overestimates “true” proportions. However, the obse trend, which is in accordance with
other studies, is likely to be real and calls fotians. The fact that we did not collect risk
factors of antibiotic resistance limits the intefation of the results. Second, no specific
quality control was organized for the study. Howewdl French laboratories are now in the
process of national accreditation, which makes rasg internal and external quality

controls such as the one annually organised biftlech Medical Agency.

Conclusion

10
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The retrospective study allowed assessing the ramiof ESBL-producing isolates the
outpatients settings. The observed proportion, wkgden times higher than the one observed
15 years ago is worrisome. Such study with a laege/ork has to be repeated to assess trends

over time of antibiotic resistance and the impdgctational plans against antibiotic resistance.

11



199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

ONERBA-ville Network

F. Alexandre (Moréac), P. Andorin (Laval), F. Ar(lue Havre), H. Banctel (Saint-Brieuc), J.
Bayette (Saint-Thibéry), F. Bonfils (Les Murets), Boraud (Le-Haillan), S. Camiade
(Marseille), J. Caillon (Nantes), N. Capron (Code®), N. Chatelain (Valenciennes), B.
Coudé du Foresto (Nantes), G. Cous (Bayonne), \érdys du Roure (La-Roche-sur-Yon),
H-P. Doermann (Périgueux), A. Dubouix (Toulouse), Fdugnot (Nancy), J-L. Galinier
(Toulouse), G. Grandjean (Le-Loroux-Bottereau),@isard (Flers), F. Grobost (La Ferté-
Bernard), T. Gueudet (Strasbourg), P. Hance (MieseA. Holstein (Chambray-les-Tours),
M-F. Jendrysik (Dunkerque), E. Jobert (Annecy), .JKRmdem-Djoko (Les-Herbiers), D.
Lair (Le-Mans), J-M. Le Bris (Lorient), N. Lecordi€Epinal), S. Liébault (Saumur), N.
Lievre (Saint-Nazaire), J. Nalpas (L'lIsle-Adam), Bayro (Saintes), B. Poirey (Nimes), E.
Pradier (Caen), L. Prots (Nice), J-P. Rault (Met}L.. Roche (Les-Sables-d’Olonne), J.
Thierry (Lyon), H. Valade (Bordeaux), P. Versinin@ers), A. Vrain (Angers), Ph. Weber

(Vaires-sur-Marne)

Funding
The study was funded by a special grant from theddon Générale de la Santé (DGS),

Ministére des Affaires Sociales, de la Santé ettleds de la Femme.

Competing interest

All authors declare no conflict of interest regaglithe results of the study

12



221

222

223
224
225

226

227
228
229
230

231

232
233

234

235
236
237

238

239
240
241

242

243
244
245
246

247

248
249
250
251

252

253
254
255
256

257

References

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

European Centre for Disease Prevention and rGbn#Antimicrobial resistance
surveillance in Europe 2013. Annual report of thedpean antimicrobial resistance
surveillance network (EARS-Net). 2014. doi:10.298%0/77.

World Health Organization. Antimicrobial resasice - Global report on surveillance
2014.
http://apps.who.int/iris/bitstream/10665/112642789241564748_eng.pdf?ua=1
(accessed November 22, 2015).

Schlemmer B. [Antibiotic sparing campaigns dhd French Antibiotic Plan]. Rev Prat
2012;62:972-5.

Cornaglia G, Hryniewicz W, Jarlier V, Kahlmet&; Mittermayer H, Stratchounski L,
et al. European recommendations for antimicrobesistance surveillance. Clin
Microbiol Infect 2004;10:349-83. doi:10.1111/.11983X.2004.00887 .x.

Arpin C, Quentin C, Grobost F, Cambau E, RohkrDubois V, et al. Nationwide
survey of extended-spectrum beta-lactamase-progluéinterobacteriaceae in the
French community setting. J Antimicrob Chemothed263:1205-14.

Nicolas-Chanoine M-H, Gruson C, Bialek-Daver&t Bertrand X, Thomas-Jean F,
Bert F, et al. 10-Fold increase (2006-11) in the i healthy subjects with extended-
spectrunB-lactamase-producingscherichia coli faecal carriage in a Parisian check-up
centre. J Antimicrob Chemother 2013;68:562—8. doi:0293/jac/dks429.

Esteve-Palau E, Solande G, Sanchez F, Soidntero M, Guerri R, et al. Clinical
and economic impact of urinary tract Infections smii by ESBL-producing
Escherichia coli requiring hospitalization: a matched cohort studylnfect 2015.
doi:10.1016/}.jinf.2015.08.012.

Observatoire National I'Epidémiologie de la R#ance Bactérienne aux Antibiotiques
(ONERBA). Recommandations méthodologiques poutaesllance de la résistance
aux antibiotiques dans les laboratoires de mictogie (www.onerba.org). vol. 1.
Paris: Edimark S.A. 2000.

13



258
259
260

261

262
263
264
265

266

267
268
269
270

271

272
273
274
275

276

277
278
279

280

281
282
283

284

285
286
287
288

289

290
291
292
293

294

295
296
297

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Garrec H, Drieux-Rouzet L, Golmard J-L, Jarlidr Robert J. Comparison of nine
phenotypic methods for detection of Extended-spettf-lactamase production by
Enterobacteriaceae. J Clin Microbiol 2011;49:1048-®i:10.1128/JCM.02130-10.

Aguilar-Duran S, Horcajada JP, Sorli L, MomteM, Salvadé M, Grau S, et al.
Community-onset healthcare-related urinary tracfedtions: comparison with
community and hospital-acquired urinary tract itifets. J Infect 2012;64:478-83.
doi:10.1016/}.jinf.2012.01.010.

Horner CS, Abberley N, Denton M, Wilcox MH. Seillance of antibiotic
susceptibility of Enterobacteriaceae isolated framine samples collected from
community patients in a large metropolitan areal(2P012. Epidemiol Infect
2014;142:399-403. doi:10.1017/S0950268813000988.

Noll I, Schweickert B, Abu Sin M, Feig M, ClauH, Eckmanns T. [Antimicrobial
resistance in Germany. Four years of antimicrobégistance surveillance (ARS)].
Bundesgesundheitsblatt Gesundheitsforschung Gesitssithutz 2012;55:1370-6.
doi:10.1007/s00103-012-1559-3.

Picozzi S, Ricci C, Gaeta M, Macchi A, Dinakg Paola G, et al. Do we really know
the prevalence of multi-drug resistatscherichia coli in the territorial and nosocomial
population? Urol Ann 2013;5:25-9. d0i:10.4103/097496.106962.

Kronenberg A, Koenig S, Droz S, Mihlemann Kctike surveillance of antibiotic
resistance prevalence in urinary tract and skiadtbns in the outpatient setting. Clin
Microbiol Infect 2011;17:1845-51. doi:10.1111/;.246691.2011.03519.x.

Adriaenssens N, Coenen S, Versporten A, MlleMinalu G, Faes C, et al. European
Surveillance of Antimicrobial Consumption (ESAC)utpatient antibiotic use in
Europe (1997-2009). J Antimicrob Chemother 2011;&uppl 6:vi3—12.
doi:10.1093/jac/dkr453.

Arpin C, Dubois V, Coulange L, Andre C, FischeNoury P, et al. Extended-spectrum
beta-lactamase-producing Enterobacteriaceae in cmityrand private health care
centers. Antimicrob Agents Chemother 2003;47:35@6—1
doi:10.1128/AAC.47.11.3506-3514.2003.

Ben-Ami R, Rodriguez-Bafio J, Arslan H, PitdliD, Quentin C, Calbo ES, et al. A
multinational survey of risk factors for infectiowith extended-spectrum beta-
lactamase-producing Enterobacteriaceae in nonlatigedl patients. Clin Infect Dis

14



298
299

300
301
302
303

304

305
306
307
308

309

310
311
312
313

314

315
316
317

318

319
320
321
322

323
324

[18]

[19]

[20]

[21]

[22]

2009;49:682-90. doi:10.1086/604713.

Colodner R, Rock W, Chazan B, Keller N, Guy$akran W, et al. Risk factors for the
development of extended-spectrum beta-lactamagkipirng bacteria in
nonhospitalized patients. Eur J Clin Microbiol Icife Dis 2004;23:163-7.
doi:10.1007/s10096-003-1084-2.

Azap OK, Arslan H, Serefhag K, Colak@lu S, Erdgan H, Timurkaynak F, et al.
Risk factors for extended-spectrum beta-lactamassitiyity in uropathogenic
Escherichia coli isolated from community-acquired urinary tracteictions. Clin

Microbiol Infect 2010;16:147-51. doi:10.1111/.146691.2009.02941.x.

Société de Pathologie Infectieuse de Langun¢aise. Diagnostic et antibiothérapie
des infections urinaires bactériennes communastaleel’adulte. Mise au point 2014.
http://www.infectiologie.com/UserFiles/File/mediRgcos/2014-infections_urinaires-
court.pdf (accessed November 22, 2015).

Huttner A, Verhaegh EM, Harbarth S, Muller AEheuretzbacher U, Mouton JW.
Nitrofurantoin revisited: a systematic review anétaanalysis of controlled trials. J
Antimicrob Chemother 2015. doi:10.1093/jac/dkv147.

Sgraas A, Sundsfjord A, Jagrgensen SB, Lidstdlienum PA. High rate of per oral
mecillinam treatment failure in community-acquingthary tract infections caused by
ESBL-producingescherichia coli. PLoS One 2014;9:e85889.
doi:10.1371/journal.pone.0085889.

15



325" Table 1. Proportion of extended-spectrum beta+haat®e producing strains isolated from
326 urines according to age in ambulatory patient0ih32

327

Variable Age group P
0-20 21-40 41-60 61-80 > 80 value*

Escherichia coli

- Total (n=51463) 2.0 1.9 2.5 3.9 5.4 0.001
- Female (42839) 2.0 1.9 2.3 3.6 5.1 0.001
- Male (6733) 2.9 1.7 3.6 55 6.8 0.001

Klebsiella pneumoniae

- Total (n=3495) 3.4 4.1 4.8 6.5 10.3 0.001
- Female (n=2753) 2.4 3.8 3.3 4.3 10.7 0.001
- Male (n=594) NA 9.1 11.7 13.7 7.6 0.001

328 NA: the number of isolates was <30;
329  * P-value: chi-square for trend

330

331

332
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333" Table 2. Susceptibility (%) to the main antibioticé strains isolated from urines in

334 ambulatory patients in 2013

335
Variable Co-amox Cefixime Ciprofloxacin FosfomycinNitrofurantoin Cotrimoxazole
Escherichia coli (n=51463)
Total 66.1 95.0 89.5 98.7 98.8 79.6
Gender
- Female 66.9 95.4 90.3 98.7 98.9 80.0
- Male 61.6 92.8 84.4 98.6* 98.1 77.5
ESBL production
- ESBL-negative isolates 67.6 98.0 91.0 98.9 98.9 80.8
- ESBL-positive isolates 22.7 4.0 44.0 93.7 95.4 547
Klebsiella pneumoniae (n=3495)
- Total - 93.2 91.2 74.4 71.0 88.4

336 Co-amox: co-amoxiclav.
337  All differences between ESBL-positive and ESBL-rntegaisolates, between female and male
338 patients, and between totgl coli and K. pneumoniae isolates are statistically significant

339 (p<0.001) but for *
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The production of extended-spectrum beta-lactanmaBaterobacteriaceae has been
associated with increased treatment failure anddrighanagement costs.

The prevalence of extended-spectrum beta-lactapraseicingEscherichia coli in urinary
samples from outpatients has increased signifigamtFrance to reach 3.3%.

The prevalence of extended-spectrum beta-lactapraseicingKlebsiella pneumoniae in the
outpatient setting is circa twice than tescherichia coli

The prevalence of extended-spectrum beta-lactapraseicingEscherichia coli in nursing
homes is circa 4 times higher than in the outpagetting.

The prevalence of extended-spectrum beta-lactapraseicingEscherichia coli in urinary
samples increases significantly with patient’s age.



