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rinary tract infection (UTI) is one of the most

frequently occurring nosocomial infections.’
Patients with UTT are usually treated with antibiotic
therapy. Unfortunately, the extensive and inappropriate
use of antimicrobial agents has invariably resulted in
the development of antibiotic resistant uropathogens.
Hence, discovery of the etiology and antimicrobial
resistance patterns of uropathogens is important for
rational empirical therapy of nosocomial UTT. Patients
with UTTin different departments of a hospital may have
quite different trends in terms of uropathogens and their
susceptibilities to antimicrobial agents.> However, there
are very few studies that concentrate on the change of
spectrum and antimicrobial resistance of uropathogens
in UTI patients from different departments, and we
could not source a single study carried out in Chinese
patients. The objective of this study was to compare
the spectrum and antimicrobial resistance patterns of
uropathogens isolated from hospitalized patients with
UTT at the department of urology with those from
other non-urology departments of Southwest Hospital
in Chongqing, China.

This retrospective study included all patients with
UTT at 33 departments of the Southwest Hospital, the
Third Military Medical University in Chongqing, China
from January 2003 to December 2010. Individual
patients were subjected to the routine procedures of
urine microscopy and the isolation and identification of
organisms in the Diagnostic Microbiology Laboratory.
Isolates were identified by the Vitek system and
conventional biochemical methods, and tested against
various antibiotics by the disk diffusion method. The
categorical variables were statistically analyzed by the
chi-square and Fisher’s exact tests using the Statistical
Package for Social Sciences version 13 (SPSS Inc.,
Chicago, IL, USA). A 2-tailed p<0.05 was considered
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statistically significant. This study was carried out
according to the principles of the Helsinki Declaration,
and the Ethics Committee of the Third Military Medical
University approved the experimental protocol.

A total of 12796 samples from 8922 patients were
examined and 1578 culture-positive isolates were
obtained. The isolation rate was 12.8% (1310/10197)
in non-urology departments and 10.3% (268/2599)
in the urology department during the 8-year study
period (p=0.000). Characterization of these isolates
revealed that Escherichia coli (E. coli) (24.3%) were the
most common isolates, followed by Candida albicans
(7.54%), Candida tropicalis (7.41%), Enterococcus
Jaecium  (6.46%), and  Pseudomonas — aeruginosa
(R aeruginosa) (6.27%). Stratification analysis revealed
that the isolation rate of Candida species in non-urology
departments was higher than that in the urology
department, while the isolation rate of Gram-negative
organisms in non-urology departments was lower than
that in the urology department. There was no significant
difference in the distribution of the most common
pathogenic microorganisms between the non-urology
and urology departments, except for the Candida
glabrata (5.27% versus 2.24%) and Enterobacter cloacae
(1.68% versus 4.85%).

The susceptibilities of Gram-negative isolates
to antimicrobial agents are showed in Table 1. The
resistance rates of E. coli and Klebsiella pneumoniae
isolates from the urology department were significantly
higher than that in the non-urology departments.
On the contrary, the resistance rate of P aeruginosa
isolates from the urology department was significantly
lower than that from the non-urology departments.
There was no apparent difference in the sensitivity of
Gram-positive bacteria to antibiotics tested between
the urology and non-urology departments. All the
Enterococcus isolates were sensitive to vancomycin,
and most isolates, except for 2 Enterococcus faecium
isolates, was sensitive to teicoplanin. The resistance rate
of Enterococcus faecium isolates to ciprofloxacin and
erythromycin, were almost 100%. Characterization of
the susceptibility of Candida spp to antimycotic agents
revealed that there was not a single isolate resistant to
Amphotericin B and most Candida spp isolates retained
sensitive to S—fluorocytosine, fluconazole, itraconazole,
and ketoconazole.

In this study, the Enterobacteriaceae strains were
the predominant bacterial species isolated from urine
cultures, which is consistent with previous studies
from other countries.>? According to previous research,
Enterococcus spp. is still the most common gram-
positive bacteria.>* One major feature in this study
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was the high isolation rate of Candida spp. Our study
showed that Candida albicans and Candida tropicalis
were the second and third most common isolates from
patients, which is higher than that of other studies
(less than 15%).>* The high prevalence of yeast isolates
from UTI patients may be related to bladder catheter
usage, excessive use of broad-spectrum antibiotics,
and use of immunosuppressive regimens. Analysis of
the common uropathogens in different departments
indicated that the distribution of the most common
pathogenic microorganisms had a statistical difference.
The isolation rates of Gram-negative bacterial isolates
from UTI patients in the urology department were
higher than that in the non-urology departments, while
the isolation rate of Candida spp isolates from UTI
patients in the urology department was lower than that
in non-urological departments. The difference may
be associated with the variable diseases, surgical, and
medical management of these patients.

Antibiotic resistance of uropathogens is a major
clinical problem in the treatment of UTL. In this study,
the resistant rate of Gram-negative bacteria was higher
than that of other reports during the same period.** The
resistant rate of Enterobacteriaceae isolates in the urology
department was higher than that of the non-urological
departments. On the contrary, the P aeruginosa isolates
in non-urological departments have more resistance.
Most patients in the urology department had urinary

Table 1 - The resistance of Gram-negative bacterial isolates to antibiotics.

diseases, including complicated UTT and many of them
have been treated with antibiotics, according to the
uropathogen spectrum. In non-urological departments,
more attention might have been focused on systemic
infections. These may explain the higher resistance
of Enterobacteriaceae and the lower resistance of P
aeruginosa in the urology department. Gram-positive
bacteria were more resistant to erythromycin, but
were sensitive to teicoplanin and vancomycin, which
is similar to previous reports.>* All fungous isolates
were sensitive to the antimycotic agents, particularly to
Amphotericin B, similar to another report,” suggesting
that we still can use common antimycotic agent for the
treatment of UTT patients with fungous infection.

In conclusion, we found that patients with UTT in
the urology and non-urology departments had different
uropathogen spectrums and antibiotic susceptibilities.
Because the sensitivity pattern of urinary pathogens to
antibiotics varies over time and in different geographical
regions, empirical antibiotic selection for the treatment
protocols should be based on knowledge of the local
prevalence of causative agents, antibiotic sensitivity, and
resistance patterns.
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Antibiotic Resistance rate (%)
Escherichia.coli Paeruginosa Klebsiella pneumoniae Proteus mirabilis Enterobacter cloacae
Non-urology Urology Non-urology Urology  Non-urology Urology Non-urology Urology Non-urology  Urology

n=305 n=79 n=80 n=19 n=59 n=15 n=39 n=10 n=22 n=13
Amikacin 11.2* 19.8 31.8 10.5 21.7 38.9 17.4 18.2 37.0 33.3
Gentamicin 54.4** 74.1 48.9%* 10.5 51.7 83.3 43.5 27.3 65.4 66.7
Ceftazidime 18.0 28.4 40.9* 10.5 25.0 55.6 11.1 18.2 70.4* 33.3
Cefoperazone 65.0%* 83.3 48.9 31.6 63.6 85.7 34.4 57.1 58.8 62.5
Ampicillin 88.5 96.2  Nodataor No dataor 100 100 77.8 100 100 100

incomplete  incomplete
data data
Piperacillin 79.8** 93.8 48.9 31.6 72.1 94.4 39.1 54.5 70.4 75.0
Ampicillin/ 52.1%* 73.1 No dataor  No data or 52.3*%* 92.9 39.4 14.3 87.5 100
sulbactam incomplete  incomplete
data data
Piperacillin/ 6.1 12.3 45.6** 6.7 22.6 44.4 8.5 0 44.4 41.7
tazobactam
Aztreonam 22.2%* 40.7 40.2 26.3 31.7* 66.7 6.5 18.2 70.4 41.7
Imipenem 0.8 0 42.0* 10.5 1.7 0 0 0 3.7 0
Meropenem 0.3 0 38.6 26.3 1.6 5.9 2.2 0 15.4 0
Cyclomycin 76.3 82.7 87.0 78.6 70.5 85.7 84.8 85.7 26.7 37.5
Levofloxacin 61.0%* 85.1 53.5 36.8 52.5 83.3 31.8 45.5 59.3 75.0
SMZ-TMP 69.2 70.4 96.6 100 61.0 88.9 63 72.7 63 58.3
**p<0.01, *p<0.05 versus that in the urology department. SMZ-TMP - trimethoprim/sulfamethoxazole
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