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Abstract 

During the period June 2003-March 2004, 12’579 urine samples were examined 

employing the Uro-Quick system. Positive samples (1948) were subsequently Gram-

stained and processed by standard procedures for microrganism identification and 

antibiotic susceptibility determination by the disk diffusion method. Results of this 

latter test were compared with those obtained employing the new rapid Uro-Quick 

method. Antibiotics were introduced in vials containing 2 ml of Mueller-Hinton broth, 

then 0.5 ml of urine or a bacterial suspension in broth were added, a vial without drug 

was used as control. After 3 and 5 hours of incubation (for Gram-negative and Gram-

positive strains respectively) the instrument showed the results. No growth and a 

growth curve like the control indicated susceptible and resistant strain respectively. 

Overall 1590 Gram-negative strains were tested against ciprofloxacin, nitrofurantoin, 

amoxicillin-clavulanate, ceftazidime, fosfomycin, imipenem, amikacin, trimethoprim-

sulfamethoxazole, and piperacillin-tazobactam, while 358 Gram-positive bacteria were 

assessed against  ciprofloxacin, nitrofurantoin, amoxicillin-clavulanate, ampicillin, 

fosfomycin, gentamicin, oxacillin and trimethoprim-sulfamethoxazole. Against the 

major urinary tract pathogens (E. coli, Enterococci, Klebsiella spp. and Proteus spp.) 

agreement between the Uro-Quick system and the disk diffusion test generally was 

>90% for all antibiotics tested. On the basis of these results the system appears useful 

not only for bacteriuria screening, but also to rapidly test the antibiotic susceptibility of 

common uropathogens. 
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Introduction  

The urinary tract infections (UTIs) are among the most frequent bacterial diseases 

world-wide. The UTIs prevalence varies with the age and the sex and can be conditioned 

from the presence of some predisposing factors, in adult life they are more frequent in 

the women while in the elderly they are present with equal frequency in men and in  

women 1. 

Approximately 5% of all the women present at least one episode of UTI before the 20-24 

years and it is estimated that at least 20% of this population manifests one case of 

cystitis every year 2. Urine samples represent therefore a large proportion of the 

specimens processed in most clinical laboratories. The microrganism mainly 

responsible for these infections is Escherichia coli, which accounts for 70-90 % of all 

uropathogens. Occasionally also other Enterobacteriaceae, for example Proteus 

mirabilis, and Klebsiella spp,  are found in urinary samples. Among Gram-positive 

bacteria, enterococci are sometimes isolated from patients with cystitis 1,3. 

 For several reasons including the time required for the microbiological procedures, 

costs, infections are seldom diagnosed on an etiologic basis 4 even in hospitals. 

Therefore, the success of the empiric therapy adopted depends, not only, on factors 

including age, risk factors, the overall conditions of the patient and the severity of the 

infection, but also, on the ability of the physician to guess the pathogen and its 

resistance pattern 4,5. The picture is further compounded by the fact that, owing to 

strikingly divergent prescribing habits the incidence of antimicrobial resistance in a 

certain species may vary among different geographic locations 6. To provide 

microbiological data for the physicians in a timely manner, many molecular biology 

techniques and automated methods have been developed and introduced 7-9. A simple 

and a rapid test,  if effective, could, in fact, increased laboratory efficiency, decrease 

costs, and allows physicians to start prompt therapy.  
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The Uro-Quick, one of these automatic instruments, is used for the screening of the 

urines and determination of the bacteriuria providing information for physicians within 

3-5 hours 10-14. Recently the Uro-Quick system was employed to perform antibiotic 

susceptibility tests directly on urine samples 15 and these preliminary results indicate an 

agreement >90% with standard disk susceptibility tests. Therefore, in 6-8 hours an 

urine specimen can be processed to detect quantitative growth and to evaluate antibiotic 

susceptibility of the pathogen. 

The present study was addressed to compare the antibiotic susceptibility tests carried 

out with standard procedure with the rapid Uro-Quick system directly on a large 

number of urine samples. 

A preliminary communication of this study has been presented at the 104th General 

Meeting, ASM, New Orleans, USA, 2004 16. 
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Materials and methods  

 

Study design 

During the period June 2003 - March 2004, 12’579 urine samples collected from in - 

patients (9906) and out- patients (2673)  have been screened for bacteriuria by the Uro-

Quick system. Positive samples were gram-stained and processed as usual for 

biochemical strain identification and for antimicrobial susceptibility tests by disk-

diffusion method. Polymicrobial samples (3.5%) were excluded from the study. Globally 

1590 gram-negative and 358 gram-positive pathogens were isolated. The first group of 

bacteria included: 788 Escherichia coli, 243 Klebsiella pneumoniae, 38 K. oxytoca, 218 

Proteus mirabilis, 41 P. vulgaris, 134 Pseudomonas aeruginosa, 46 Morganella 

morganii, 32 Enterobacter cloacae, 7 E. aerogenes, 16 Providencia stuartii, 12 

Burkholderia cepacia, 9 Citrobacter freundii, 2 C. koseri, 2 Stenotrophomonas 

maltophilia and 2 Serratia marcescens. Gram-positive strains included  235 

Enterococcus faecalis, 22 E. faecium, 39 Staphylococcus aureus, 27 S. epidermidis, 12 

S. haemolyticus and 23 other coagulase-negative staphylococci. 

Antibiotics 

Towards the Gram-negative bacteria ciprofloxacin, nitrofurantoin, amoxicillin-

clavulanate, ceftazidime, fosfomycin, imipenem, amikacin, trimethoprim- 

sulfamethoxazole, and piperacillin-tazobactam were tested. With respect to Gram-

positive ciprofloxacin, nitrofurantoin, amoxicillin-clavulanate, ampicillin, fosfomycin,  

gentamicin, oxacillin (OXA), and trimethoprim-sulfamethoxazole were assayed. The 

powders and the disks of antibiotics used were obtained from their respective 

manufacturers or from commercial sources (Sigma-Aldrich and bioMérieux, Milan, 

Italy, respectively). Sterile stock solutions were prepared following the instructions of 

the manufacturers. In Table 1 are listed the antibiotics employed in this study, their 
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respective breakpoints according to National Committee for Clinical Laboratory 

Standards (NCCLS) 17 and the concentrations used in the Uro-Quick test-tube.  

Susceptibility tests. 

Disk diffusion tests were carried out as suggested by NCCLS 17. Strains were assigned to 

the susceptibility categories (susceptible, intermediate and resistant) after interpreting 

results according to the established breakpoints 18. E.coli ATCC 25922, E.coli ATCC 

35218,  P.aeruginosa ATCC 27853,  S.aureus ATCC 25923, S.aureus ATCC29213, 

S.aureus ATCC43300, E. faecalis ATCC 29212, and E.faecalis ATCC 51299, were 

included as quality control strains.  

The Uro-Quick System 

The Uro-Quick system is an automated rapid method, introduced by Alifax (Padua, 

Italy), for bacteriuria screening which uses laser-nephelometry (light scattering)  to 

monitor the growth of bacteria in vials containing broth and inoculated with urine 

specimens or bacterial suspensions 10. The unique vial caps, specifically designed  to be 

pierced by a pipette tip, are inoculated quickly and safety. The vials are then incubated 

in the instrument at 37°C and magnetic stirred bars keep the samples in suspension and 

aerated to promote bacterial growth. The presence of micro-organisms causes a 

deviation of the light (light scattering) which is detected by extremely sensitive detectors 

placed around the tubes. The signals are processed by a software which monitors the 

growth curves and calculates the initial microbial count. The samples are read every 5 

minutes and the growth curves expressed in colony forming units (CFU/ml) are 

displayed on the screen prior to print out after a specified reading time. Uro-Quick 

excludes almost immediately bacterial suspensions or urine specimens out of its range 

(i.e. samples containing blood). The sensitivity varies with pre-selected analysis time 

(i.e. 3 X 104 CFU/ml in 3 hours, and at 5 hours giving a sensitivity cut-off of 1 X 103 

CFU/ml.  In the case of positive samples, the urine is subsequently gram-stained and if 
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monomicrobial directly processed. Conventional plate cultures were also performed as 

control. 

Antimicrobial susceptibility tests were carried out adding an aliquot (0.5 ml) of the 

urine samples to a vial containing an antibiotic solution and  then incubated in the 

instrument. The drug concentration was established to reach in the vial the final dose as 

that reported, for each antibiotic, in Table 1. The bacteria concentration was adjusted on 

the base of the value reported by the Uro-Quick during the initial screening. When the 

bacterial concentration resulted >3x106 CFU/ml urine was diluted 1:10 in Mueller-

Hinton broth. If the number of microorganisms resulted between 10.000 and 100.000 

the sample was concentrated 10 times for centrifugation. This last modification was 

necessary especially for staphylococci and enterococci. In any other case the urine was 

directly used for the tests. A vial without drug was used as control. Following the 

appropriate period of time, Uro-Quick detected bacterial growth (for resistant strains) 

or no growth (susceptible). All the parameters, including antibiotic concentration, were 

adjusted during this work in order to gain the best reproducible results.  

Data analysis 

The Uro-Quick results were compared with previous results obtained by the disk 

diffusion method. The results were graded as “agreement” when the Uro-Quick 

indicated as susceptible those strains previously found to be susceptible and as resistant 

those strains previously found intermediate or resistant by adopting the disk diffusion 

susceptibility test criteria 17.  
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Results 

In Table 2 are reported the percentages of agreement between the data obtained with 

the Uro-Quick system and the disk diffusion method on Gram-negative microrganisms. 

In E. coli, the most frequently isolated pathogen, the agreement was >90% with all the 

antibiotics tested. In particular the instrument correctly detected the phenotype in the 

99.3% of the cases for amikacin, 99.1% for imipenem, 98.7% for fosfomycin, 98.3% for 

ciprofloxacin, 97.5% for nitrofurantoin, and 95.0% for co-trimoxazole. With the other 

Enterobacteriaceae strains, concordant results between the two methods varied in 

percentage from 89.2%  (Enterobacter spp. with nitrofurantoin) to 100% (M.morganii 

with both imipenem and amikacin and Enterobacter spp. with both fosfomycin and 

imipenem).  

When the origin of the strains was considered, a difference in the percentage values 

were found between community-acquired and nosocomial isolates, in particular there 

was a higher incidence of agreement among the strains collected from the community 

than those isolated from hospitalised patients. 

 With respect to P.aeruginosa and to the other non-fermenters (Table 2), a high level of 

agreement (>91.7%) was found with ciprofloxacin ceftazidime, and imipenem. With 

piperacillin-tazobactam  and amikacin the same results were noted in about 89% and 

83.6% of the tests respectively.  

Overall, all Gram-negative strains exhibited a range of agreement from 90.0% 

(fosfomycin) to 98.2% (imipenem).  

Concerning Gram-positive bacteria (Table 3) Uro-Quick system was in accordance with 

the standard method with percentages ranging from 92.3% (ciprofloxacin) to 97.7% 

(fosfomycin) in E.faecalis. E.faecium,  similarly demonstrated agreement between the 

two techniques from 86.3% (ciprofloxacin) to 100% (fosfomycin). In S.aureus, 

concordant results were found from 91.4% (trimethoprim-sulfamethoxazole) to 94.9% 
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(fosfomycin and gentamicin). Coagulase-negative staphylococci showed accordance 

between the two methods from 91.9% (ciprofloxacin and amoxicillin-clavulanate) to 

96.6% (nitrofurantoin and fosfomycin). 

Among all gram-positive bacteria the agreement between the Uroquick and the Disk 

diffusion test was >91.9%. 

Globally, among all strains tested (both gram-positive and –negative) the two type of 

errors (false-susceptible and false-resistant) were obtained almost in the same 

proportion.  Detailed distribution of major errors (false susceptible) and minor errors 

(false resistant) is given in Table 4.  
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Discussion 

 

The present findings demonstrate and confirm, on a large number of bacteria, that Uro-

Quick system performed efficiently in the determination of the antibiotic susceptibility 

patterns in the  Gram-negative and Gram-positive bacteria representing the most 

important community-acquired and  nosocomial urinary tract pathogens (E. coli, 

Klebsiella spp., Proteus spp. and Enterococcus spp.), with an agreement >90% with the 

standard  disk-diffusion method. 

These results appear of a certain interest considering that the tests were directly carried 

out on the urine samples, after Gram stain, without being known the particular bacterial 

species involved. 

With respect to the origin of the strains it has been found that in community-acquired 

pathogens the two techniques detected with higher concordance the same antibiotic 

phenotypes than it was observed in nosocomial strains. This probably reflects the 

selective pressure to which these pathogens are subjected by the intense use of 

antibiotics which leads to the development of a great variety of drug resistance 

phenotypes. By mutation or exchange of genetic information microorganisms can 

rapidly evolve either to complete refractory against the major antibiotics, or move 

toward resistance in a progressive manner from low to intermediate and finally to high 

lelvels 19.   New or unusual mechanisms of resistance might confer to bacteria a level of 

unsusceptibility to antibiotic that does not always increase the minimal inhibitory 

concentration of the strain high enough to exhibit resistance according to the breakpoint 

suggested by the NCCLS 17. Thus, when this microbial population is exposed to an 

antibiotic, the initial inoculum size, the drug concentration employed, and the period of 

time of incubation, might represent crucial points to move the balance toward no 

growth or proliferation of the culture. In this situation the reproducibility of the tests 
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appear more difficult than in the other circumstances. This should be the case of the 

tests carried out with the nosocomial pathogens included in the present study. A 

detailed analysis of the nosocomial pathogens studied revealed that the discrepancies 

registered under all the experimental conditions adopted were mainly detected with 

borderline or intermediate susceptible strains.  Discordant results were, in fact, more 

frequently observed in the experiments involving these latter strains. In preliminary 

experiments some factors that might influence the reproducibility of these tests were 

then analysed 20-21. The inoculum size was found more crucial for Gram-positive than 

for Gram-negative strains and it was, when necessary, adjusted to at least 106 CFU/ml 

with the first group of bacteria. The kinetic of growth was also identified as another 

parameter that influence the results, in particular, it was found that more reproducible 

results were obtained using exponentially growing bacteria for the inoculum. Then urine 

samples were not stored in fridge before their use in antibiotic susceptibility tests, and it 

was preferred, when possible, to collect the growing bacteria from the positive vial after 

the screening for bacteriuria. Finally, the effect of oxygenation was investigated, 

especially for tests involving aminoglycosides and fluoroquinolones, in these cases the 

cap of the vial was removed  and, in the great majority of the cases, an increase in the 

concordance between the two systems was observed. 

 Furthermore, in a previous experience 22 it has been demonstrated that Uro-Quick 

correctly detected the antibiotic resistance phenotypes exhibited by a collection of well-

characterised strains.  

 Thus when the minimum inhibitory concentration of the resistant strains is distinctly 

different from that of susceptible microrganisms, the instrument  easily detects the 

antibiotic susceptibility pattern of the pathogen. On the other hand with bacterial 

strains exhibiting phenotypes rarely or unusually encountered in diagnostic laboratories 

such as those which possess physiological perturbations due to the acquired resistance, 
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Uro-Quick might give atypical results as any other automated or traditional 

techniques17, 23, 24. These aspects, however, during this phase of the study, were not 

extensively evaluated and deserve further investigations.  

These observations indicate that Uro-Quick system is flexible, easily and rapidly 

modifiable on the basis of pathogen and antibiotic considered suggesting a possible 

configuration of the software to any new situation. Under many circumstances this 

instrument has the potential to provide results in the same day that tests were set up.  

Uro-Quick appears to be a reliable and promising instrument for the correct detection of 

antibiotic resistant pathogens  in urine.  

The availability of the microbiological results in a timely manner for the management of 

infections can significantly reduce the empiric therapy in favour of a more direct 

treatment decreasing the use of inappropriate drugs and the diffusion of resistant 

pathogens 19, 24-26.  
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Table 1. Antibiotics employed in this study, NCCLS breakpoints (31)  and concentrations 

used in the Uro-Quick vial. 

Antibiotics NCCLS 

Breakpoints 

mg/L 

Concentrations 

UQ 

mg/L 

Oxacillin (S.aureus) ≤2-≥4 3 
Oxacillin (CNS) * ≤0.25-≥05 0.3 
Amoxicilin/clavulanate (Gram negatives) ≤8/4-≥32/16 16/8 
Amoxicillin/clavulanate (Staphylococcus 
spp.) 

≤4/2-≥8/4 6/3 

Ampicillin ≤8-≥32 10 
Piperacillin-tazobactam (P.aeruginosa) ≤64/4-≥128/4 20 
Piperacillin-tazobactam (Enterobacteriaceae) ≤16/4-≥128/4 20 
Ceftazidime ≤8-≥32 20 
Imipenem ≤4-≥16 7 
Amikacin ≤16-≥64 20 
Gentamycin ≤4-≥16 10 
Ciprofloxacin ≤1-≥4 1 
Fosfomycin  (G6P) ≤64-≥256 (50) 70 (50) 
Trimethoprim/ sulfamethoxazole ≤2/38-≥4/76 6/100 
Nitrofurantoin ≤32-≥128 40 
   

 

* Coagulase Negative Staphylococci 

G6P, glucose 6 phosphate 
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Table 2. Percentage of agreement between Uro-Quick and disk diffusion method in gram-negative pathogens. 
 Microorganisms and  

their origin 
CIP FT AMC CAZ FOS IPM AN SXT TZP 

 % of agreement (N. of strains tested) 
Enterobacteriaceae          
E. coli            
Total 98.3 (788) 97.5 (740) 91.7 (740) 93.3 (788) 98.7 (740) 99.1 (740) 99.3 (788) 95.0 (788) 93.4 (137) 
Nosocomial  97.8 (594) 96.7 (562) 91.7 (562) 91,7 (594) 98.3 (562) 98.7 (562) 99.6 (594) 94.3 (594) 91.7(121) 
Community-acquired  100 (194) 100 (178) 91.5 (178) 98.9 (194) 100 (178) 100 (178) 98.6 (194) 97.1 (194) 100 (16) 
          
Klebsiella spp.(1)          
Total 98.7  (281) 89.7 (271) 94.8 (271) 93.5 (281) 90.9 (271) 98.1 (271) 98.7 (281) 92.3 (281) 90.1 (51) 
Nosocomial 98.6 (255) 89.3 (245) 94.3 (245) 92.9 (255) 90.1 (245) 97.9 (245) 98.6 (255) 91.4 (255) 87.8 (41) 
Community-acquired  100 (26) 92.3 (26) 100 (26) 100 (26) 100 (26) 100 (26) 100 (26) 100 (26) 100 (10) 
          
Proteus spp. (2)          
Total 94.3 (259) n.a. 92.7 (249) 93.8 (259) 92.9 (249) 97.1 (249) 91.4 (259) 91.9 (259) 92.0 (25) 
Nosocomial  93.7 (231) n.a. 92.8 (225) 93.5 (231) 92.1 (225) 96.8 (225) 90.5 (231) 91.6 (231) 90.4 (21) 
Community-acquired 100 (28) n.a. 95.8 (24) 96.4 (28) 100 (24) 100 (24) 100 (28) 96.4 (28) 100 (4) 
          
M. morganii          
Total 95.6 (46) n.a. 95.3 (43) 91.3 (46) 93 (43) 100 (43) 100 (46) 93.4 (46) 92.8 (14) 
Nosocomial 95.0 (40) n.a. 95.0 (40) 90.0 (40) 92.5 (40) 100 (40) 100 (40) 92.5 (40) 92.8 (14) 
Community-acquired 100 (6) n.a. 100 (3) 100 (6) 100 (3) 100 (3) 100 (6) 100 (6) - 
          
Enterobacter spp.(3)          
Total 97.3 (39) 89.2 (37) 91.9 (37) 94.8 (39)  100 (37) 100 (37) 97.3 (39) 97.3 (39) 91.6 (12) 
nosocomial 97.2 (36) 88.2 (34) 91.2 (34) 94.4 (36) 100 (34) 100 (34) 97.1 (36) 97.1 (36) 91.6 (12) 
Community-acquired 100 (3) 100 (3) 100 (3) 100 (3) 100 (3) 100 (3) 100 (3) 100 (3) - 
          
Others  (4)          
Nosocomial 93.1 (29) 93.1 (29) (a) 93.1  (28)  96.5 (29)  100 (28) 100 (28) 100 (29) 93,1 (29) 87.5 (8) 
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Table 2. Continued. 

 
 
CIP, ciprofloxacin; FT, nitrofurantoin; AMC, amoxicillin-clavulanate; CAZ, ceftazidime, FOS, fosfomycin, IPM, imipenem, AN, amikacin; SXT, 
trimethoprim- sulfamethoxazole; TZP, piperacillin-tazobactam. n.a., not applicable. 

(1) K. pneumoniae 235 (212 nosocomial, 23 community-acquired strains), K. oxytoca 36 (33 nosocomial, 3 community-acquired strains). 
(2) P. mirabilis 208 (185 nosocomial, 23 community-acquired strains), P. vulgaris (40 nosocomial, 1 community-acquired strains). 
(3) E. cloacae 30 (28 nosocomial, 2 community-acquired strains), E. aerogenes 7 (6 nosocomial, 1 community-acquired strains). 
(4) P. stuartii 16, C. freundii 8, C. koseri 2, S. marcesens 2. 
(5) B. cepacea 12, S. maltophila 2. 
(a) P. stuartii was not tested. 

Microorganisms and  
their origin 

CIP FT AMC CAZ FOS IPM AN SXT TZP 

 % of agreement (N. of strains tested) 
Non- 
Enterobacteriaceae 

         

P. aeruginosa          
Total 91.7 (134) n.a. n.a. 91.7 (134) n.a. 95.1 (121) 83.6 (134) n.a. 89.4 (66) 
Nosocomial  91.3 (125) n.a. n.a. 92.0 (125) n.a. 94.8 (121) 83.2 (125) n.a. 88.6 (61) 
Community-acquired  100 (9) n.a. n.a. 88.9 (9) n.a. 100 (9) 88.9 (9) n.a. 100 (5) 
          
Others (5)          
Nosocomial 100 (14) n.a. n.a. 100 (14) 100 (14) 100 (14) 100 (14) 100 (14) n.a. 
          
Total Gram-negative          
total  96.7 

(1590) 
95.1 

(1076)  
92.7 

(1368) 
93.4 

(1590) 
90.0 

(1368) 
98.2 

(1503) 
96.3 

(1590) 
92.4 

(1456) 
91.7 (313) 

Nosocomial  96.1 
(1324) 

91.2 (869) 92.7 (1134) 92.5 
(1324) 

90.0 (1134) 97.9 
(1269) 

95.9 
(1324) 

91.5 (1199) 90.2 
(278) 

Community-acquired 100 (266) 99.0 (207) 93.1 (234) 98.5 (266) 90.0 (234) 100 (234) 98.3 (266) 96.7 (257) 100 (35) 
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Table 3. Percentage of agreement between Uro-Quick and disk diffusion method in gram-positive pathogens. 
Microorganisms and their origin CIP FT AMC AMP FOS GM OXA SXT 
 % of agreement (N. of strains tested) 
Enterococcus spp         
E. faecalis         
Total 92.3 (235) 94.9 (235) n.a. 96.8 (235) 97.7 (235) n.a. n.a. n.a. 
Nosocomial 91.5 (213) 94.6 (213) n.a. 96.5 (213) 97.5 (213) n.a. n.a. n.a. 
Community-acquired 100 (22) 100 (22) n.a. 100 (22) 100 (22) n.a. n.a. n.a. 
         
E. faecium         
Nosocomial 86.3 (22) 88.9 (22) n.a. 94.4 (22) 100 (22) n.a. n.a. n.a. 
         
S. aureus         
Total 92.3 (39) 94.3 (39) 94.8 (39) n.a. 94.9 (39) 94.9 (39) 92.3 (39) 91.4 (39) 
Nosocomial 91.6 (36) 93.9 (36) 94.4 (36)  n.a. 94.9 (36) 94.4 (36)  91.6 (36) 90.9 (36) 
Community-acquired 100 (3) 100 (3) 100 (3) n.a. 100 (3) 100 (3) 100 (3) 100 (3) 
         
CNS (1)         
Total 91.9 (62) 96.6 (62) 91.9 (62) n.a. 96.6 (62) 95.1 (62) 94.9 (62) 94.9 (62) 
Nosocomial 90.1 (55) 96.2 (55) 90.1 (55) n.a. 96.2 (55) 94.5 (55) 94.2 (55) 94.2 (55) 
Community-acquired 100 (7) 100 (7) 100 (7) n.a. 100 (7) 100 (7) 100 (7) 100 (7) 
         
Total gram-positive         
Total 91.9 (358) 95.2 (358) 93.0 (101) 96.6 (257) 97.3 (358) 95.0 (101) 94.0 (101) 93.6 (101) 
Nosocomial 90.8 (327) 95.1 (327) 92.3 (91) 96.4 (235) 97.1 (327) 94.5 (91) 93.4 (91) 92.9 (91) 
Community-acquired 100 (32) 100(31) 100 (10) 100 (21) 100 (31) 100 (10) 100 (10) 100 (10) 
         
 
CIP, ciprofloxacin; FT, nitrofurantoin; AMC, amoxicillin-clavulanate; AMP, ampicillin, FOS, fosfomycin, GM, gentamycin;  
OXA, oxacillin; SXT, trimethoprim- sulfamethoxazole. n.a., not applicable. 

(1) CNS, coagulase-negative staphylococci: S. epidermidis 27 (24 nosocomial, 3 community-acquired strains), S. haemolyticus 12 (10 
nosocomial, 2 community-acquired strains) others 23 (21 nosocomial, 2 community-acquired strains). 
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Table 4. Percentages of agreement between Uro-Quick and disk diffusion method and  

percentages of major and minor errors  

Antibiotic Bacterial species or 
group 

% 
agreement 

% major 
error 

%minor 
error 

AMP Enterococcus spp. 96,6 33,3 66,7 
OXA Staphylococcus spp. 94,1 47,6 52,4 
CAZ Enterobacteriaceae 93,5 27,4 72,6 
 P. aeruginosa 91,7 59,6 40,4 
IPM Enterobacteriaceae 98,5 21,6 78,4 
 P. aeruginosa 95,1 58,3 41,7 
AMC Enterobacteriaceae 92,7 29,7 70,3 
 Staphylococcus spp. 93,1 47,1 52,9 
TZP Enterobacteriaceae 92,3 41,8 58,2 
 P. aeruginosa 89,4 59,2 40,8 
CIP Enterobacteriaceae 96,7 48,3 51,7 
 P. aeruginosa 100 0 0 
 Enterococcus spp. 91,8 86,4 13,6 
 Staphylococcus spp. 92,1 80 20 
AN Enterobacteriaceae 97,5 24 76 
 P. aeruginosa 83,6 100 0 
GM Staphylococcus spp. 95 33,3 66,7 
SXT Enterobacteriaceae 92,4 54,7 45,3 
 Staphylococcus spp. 95 0 100 
FOS Enterobacteriaceae 90 54,5 45,5 
 Enterococcus spp. 98,1 0 100 
 Staphylococcus spp. 96 66,7 33,3 
FT Enterobacteriaceae 95,1 71,4 28,6 
 Enterococcus spp. 94,6 30 70 
 Staphylococcus spp. 96 0 100 
AMP, ampicillin;  OXA, oxacillin; CAZ, ceftazidime; IPM, Imipenem; AMC, amoxicillin-clavulanate; TZP, piperacillin-tazobactam; CIP, 
ciprofloxacin; AN, amikacin; GM, gentamycin; SXT, trimethoprim- sulfamethoxazole; FOS, fosfomycin; FT, nitrofurantoin. 


