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Epidemiology and Resistance Patterns of Bacterial Pathogens in Urinary Tract Infections
in the Northern Gyeonggi-do Area during 2007-2011
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Background: Bacteria that cause urinary tract infections (UTIS) are found with different frequencies in different regions; moreover, antibiotic
susceptibility can also vary by region. We retrospectively studied and compared the species and antimicrobial susceptibility of bacterial pathogens

isolated from patients with UTISs in the northern Gyeonggi-do area.

Methods: We analyzed urine specimens collected from patients who visited the Myongji Hospital between 2007 and 2011. The urine specimens
were cultured, and bacteria were identified by biochemical examination with an API kit (bioMerieux Inc., USA). Antimicrobial susceptibility was de-
termined by the disc diffusion method and the Vitek IT system (bioMerieux Inc., USA).

Results: A total of 11,818 (31.4%) urine specimens were culture positive. The most common species identified were Escherichia coli (37.1%),
Klebsiella pneumoniae (7.4%), Enterococcus faecium (6.19), and Candida spp. (5.5%). The proportion of isolates producing extended-spectrum

[3-lactamases significantly increased during the study period.

Conclusions: E. coli, K. pneumoniae, and E. faecium were the 3 most common organisms identified. Of note, however, was the increasing fre-
quency of Pseudomonas spp. and Proteus spp. isolated during the more recent years. Further studies are required from other centers in the

northern Gyeonggi-do area.
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(Table 1). Escherichia coli7} 7}V Z8F511(37.1%), Klebsiella
preumoniae (74%), Enterococcus faecium (6.1%), Candida al-
bicans (55%), Candida trophicalis (55%), coagulase-negative
staphylococci (CoNS, 4.6%) <=0]31tk 2007 E5E] 2011 Afo]o]
TS 20079 24.6%0114] 20118 16.1%2 82} Yolbs
3, A RE AL 20079 14.7%C0 A 2011 19.0% = A48T
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U Fefoll mhe ddatel diside 7holAls HAHE o8-tk (5.1%) <=o]%laL, LRt

]

HABILO] 749 E. coli (28.2%), E. faecium

Table 1. Distribution of causative organisms of urinary tract infections from 2007 to 2011

No. (%) of isolates

Organisms
2007 2008 2009 2010 201 Total
Gram-positive 480 (24.6) 640 (25.0) 528 (21.1) 372 (15.9) 397 (16.1) 2,417 (20.5)
S. aureus 31(1.6) 64 (2.5) 66 (2.6) 64 (2.7) 82 (3.3) 307 (2.6)
S. saprophyticus 3(0.2) 5(0.2) 9(0.4) 3(0.1) 4(0.2) 24.(0.2)
Other CoNS 104 (5.3) 139 (5.4) 128 (5.1) 85 (3.6) 87 (3.5) 543 (4.6)
E. faecalis 136 (7.0) 138 (5.4) 92 (3.7) 85 (3.6) 94 (3.8) 545 (4.6)
E. faecium 138 (7.1) 221(8.6) 188 (7.5) 96 (4.1) 82(3.3) 725 (6.1)
Others 68 (3.5) 73(2.8) 45(1.8) 39(1.7) 48 (2.0) 273 (2.3)
Gram-negative 1,184 (60.7) 1,475 (57.5) 1,544 (61.6) 1,566 (67.0) 1,594 (64.8) 7,363 (62.3)
E. coli 707 (36.3) 852 (33.2) 898 (35.8) 1,000 (42.8) 923 (37.5) 4,380 (37.1)
K pneumoniae 138 (7.1) 209 (8.2) 201 (8.0 150 (6.4) 173 (7.0) 871 (7.4)
Citrobacter spp. 27 (1.4) 31(1.2) 36(1.4) 46 (2.0) 40 (1.6) 180 (1.5)
Enterobacter spp. 60 (3.1) 79 (3.1) 77 (3.1) 58 (2.5) 67 (2.7) 341 (29)
Serratia spp. 17 (0.9) 14 (0.5) 14 (0.6) 19 (0.8) 16 (0.7) 80 (0.7)
Proteus spp. 50 (2.6) 82(32) 65 (2.6) 69 (3.0) 88 (3.6) 354 (3.0)
P aeruginosa 100 (5.1) 105 (4.1) 163 (6.5) 106 (4.5) 150 (6.1) 624 (5.3)
A. baumannii 16 (0.8) 25(1.0) 20 (0.8) 27 (1.2) 32(1.3) 120 (1.0)
Others 69 (3.5) 78 (3.0) 70 (2.8) 91(3.9) 105 (4.3) 413 (3.5)
Yeast 286 (14.7) 449 (17.5) 436 (17.4) 399 (17.1) 468 (19.0) 2038 (17.2)
C. albicans 103 (5.3) 135 (5.3) 121 (4.8) 133 (5.7) 160 (6.5) 652 (5.5)
C. glabrata 57 (2.9) 108 (4.2) 105 (4.2) 88(3.8) 112 (4.6) 470 (4.0)
C. tropicalis 99 (5. 1] 143 (5.6) 140 (5.6) 128 (5.5) 135 (5.5) 645 (5.5)
C famata 3(02 10 (0.4) 21(0.8) 9(04) 17 (0.7) 60 (0.5)
Others 24(1. ] 53 (2.1) 49 (20) 41(1.8) 44(18) 211 (1.8)
Total 1,950 (100.0) 2,564 (100.0) 2,508 (100.0) 2,337 (100.0) 2,459 (100.0) 11,818 (100.0)

Abbreviation: CoNS, coagulase-negative staphylococci.
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Table 2. Distribution of causative organisms of urinary tract infections
according to wards and visit

No. (%) of isolates

Organisms
OPD ER General ward ICU
Gram-positive 414 (19.4) 284 (12.7) 1,285 (23.8) 438(21.2)
S. aureus 40 (1.9) 40 (1.8) 146 (2.7) 81(3.9)
S. saprophyticus 11 (0.5) 7(03) 6(0.1) 0(0.0)
Other CoNS 152 (7.1) 79 (3.6) 229 (4.2) 83 (4.0)
E. faecalis 79 (3.7) 79 (3.6) 295 (5.5) 92 (4.5)
E. faecium 24(1.1) 28 (1.3) 517 (9.6) 156 (7.6)
Others 108 (5.1) 49 (2.2) 91(1.7) 25(1.2)
Gram-negative 1,686 (78.9) 1,896 (85.3) 3,128 (57.9) 661 (32.0)
E. coli 1226 (57.3)  1,374(61.9) 1,522 (28.2) 258 (12.5)
K. pneumoniae 109 (5.1) 170 (7.7) 453 (8.4) 139 (6.7)
Citrobacter spp. 47 (2.2) 37(1.7) 85(1.6) 11 (0.5)
Enterobacter spp. 81(3.8) 54 (2.4) 161 (3.0) 45(2.2)
Serratia spp. 10 (0.5) 13 (0.6) 48 (0.9) 9(0.4)
Proteus spp. 54 (2.5) 82 (3.7) 197 (3.7) 21(1.0)
P, aeruginosa 66 (3.1) 76 (3.4) 373 (6.9) 109 (5.3)
A. baumannii 5(0.2) 9(0.4) 71 (1.3) 35(1.7)
Others 88 (4.1) 78(3.5) 214 (4.0) 33(1.6)
Yeast 38(1.8) 44.(2.0) 979 (18.3) 963 (46.9)
C. albicans 19 (0.9) 10 (0.4) 339 (6.3) 284 (13.8)
C. glabrata 11(0.5) 17 (0.8) 248 (4.6) 194 (9.4)
C. tropicalis 4(02) 13 (0.6) 254 (4.7) 374 (18.1)
C famata 2(0.1) 1(0.0) 26 (0.5) 31(1.5)
Others 2(0.1) 3(0.1) 121(2.2) 85 (4.1)
Total 2,138 (100.0) 2,219 (100.0) 5396 (100.0) 2,065 (100.0)

Abbreviations: OPD, outpatient department; ER, emergency room; ICU, intensive
care unit; CoNS, coagulase-negative staphylococci.
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Table 3. Distribution of causative organisms of urinary tract infections
according to the specimen sampling technique

No. (%) of isolates

Organisms
Urine, voided Urine, catheterized
Gram-positive 1,076 (17.9) 1,341 (23.1)
S. aureus 113 (1.9) 194 (3.3)
S. saprophyticus 18 (0.3) 6(0.1)
Other CoNS 338 (5.6) 205 (3.5)
E. faecalis 219 (3.6) 326 (5.6)
E. faecium 212 (3.5) 513 (8.8)
Others 176 (2.9) 97 (1.7)
Gram-negative 3,418 (56.9) 3,945 (67.9)
E. coli 2,388 (39.8) 1,992 (34.3)
K. pneumoniae 250 (4.2) 621 (10.7)
Citrobacter spp. 91 (1.5) 89 (1.5)
Enterobacter spp. 196 (3.3) 145 (2.5)
Serratia spp. 24 (0.4) 56 (1.0)
Proteus spp. 122 (2.0) 232 (4.0)
P, aeruginosa 116 (1.9) 508 (8.7)
A. baumannii 27 (0.4) 93 (1.6)
Others 204 (3.4) 209 (3.6)
Yeast 1,513 (25.2) 525 (9.0)
C albicans 497 (8.3) 155 (2.7)
C glabrata 335(5.6) 135 (2.3)
C. tropicalis 487 (8.1) 158 (2.7)
C famata 43(0.7) 17 (0.3)
Others 151 (2.5) 60 (1.0)
Total 6,007 (100.0) 5,811 (100.0)

Abbreviation: CoNS, coagulase-negative staphylococci.
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Fig. 1. Antimicrobial resistance trend of major antibiotic-resistant bacteria isolated from the northern Gyeonggi area hospital.

Abbreviations: MRCoNS, methicillin-resistant coagulase-negative staphylococci; VAN-R-EFM, vancomycin-resistant E. faecium; ESBL-ECO, extend-
ed-spectrum B-lactamase producing E. coli; ESBL-KPN, extended-spectrum B-lactamase producing K. pneumoniae; MRSA, methicillin-resistant
Staphylococcus aureus.

Table 4. Distribution of antimicrobial resistance of major uropathogens

Anti-microbial agent E. Coli (%) K. pneumoniae (%) P aeruginosa (%)  Proteusspp. (%)  S. aureus (%) E. faecalis (%)  E faecium (%) CoNS (%)
Levofloxacin 26.3 357 414 12.2 422 269 954 249
Cotrimoxazole 353 25.1 88.0 432 55 17.4
Cefepime 136 36.8 27.3 311

Cefotaxime 139 372 53.2 311

Ceftazidime 137 38.1 311 311

Cephalothin 27.1 46.8 39.2

Gentamicin 24.6 319 36.5 36.5 447 25.1
ESBL(+) 13.6 383 410

ICR(+) 16.4 19.7

Abbreviations: CoNS, coagulase-negative staphylococci; ESBL, extended-spectrum B-lactamase; ICR, inducible clindamycin resistance.
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