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Abstract The urinary tract infection (UTI) is one of the most important infections in hospital. The overuse and
misuse of antimicrobial agents and the resulting emergence of resistant microorganisms have made choices regarding
antimicrobial therapy more difficult. This study examined the changes in the antibiotic susceptibility to the causative
organisms of urinary tract infections to provide useful information on the choice of adequate drugs in the treatment
of urinary tract infections. The medical records of 2,707 patients with more than 10°/ml microorganism in urine
culture between January 2010 and December 2015 were reviewed retrospectively. The most common pathogenic
organism was E. coli (28.1%). In the case of E.coli, there were no differences in frequency from 2010 to 2015 in
men, but since 2014, the frequency decreased gradually since 2014 in women. For E. coli, the resistance rates to
antibiotics were 72.2% in ampicillin, 44.9% in trimethoprim/sulfamethoxazole (TMP/SMX), and 41.3% in
ciprofloxacin, but the 2nd, 3rd, and 4th cephalosporin (5%) had low antibiotic resistance rates. The pathogens of
urinary tract infection are becoming diverse and their frequencies are also changing over time. These results suggest
that the recommended drugs for UTI should be selected more carefully for in-patients and out-patients.
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Table 1. Age and sex distribution of the urinary tract
infections
Age Male(%) Female(%) Total(%)
0-9 83(5.5) 24(2.0) 107(4.0)
10-19 31(2.0) 22(1.9) 53(2.0)
20-29 37(2.4) 68(5.7) 105(3.9)
30-39 58(3.8) 85(7.2) 143(5.3)
40-49 76(5.0) 199(16.8) 275(10.2)
50-59 145(9.5) 196(16.5) 341(12.6)
60-69 353(23.2) 240(20.2) 593(21.9)
70-79 498(32.8) 268(22.6) 766(28.3)
80-89 213(14.0) 71(6.0) 284(10.5)
=90 25(1.6) 15(1.3) 40(1.5)
1,519 1,188 2,707

3.2 SHFE

e sETEFA 7P &3 AAFL E. coli®

28.1%9] H]&Z R HTh TRSC.2 Enterococcus
(15.6%), Staphylococcus (12.9%), Pseudomonas (9.0%),
Streptococcus (8.7%)°] TAZ YElHTE A=
[2799) 7Mg &3 A Enterococcus = & 274
o (18%)0ll A =9l o 1 v o2 Staphylococcus
(17%), E. coli (13.7%) 5ol AT o1 2=z
o] 7% E. coli (46.7%)7} 7H¢ &3 AQ1tto|lom,
I ThE 2.2 Enterococcus (12%), Staphylococcus (7.5%)
o] AT (Table 2).

Table 2. Species distribution of isolates from patients
with urinary tract infections

Bacteria Gender Male Female Total
Escherichia coli 209 552 761
Enterococcus 274 147 421
Staphylococcus 260 89 349
Pseudomonas 177 66 243
Streptococcus 159 76 235
Candida 66 34 100
Klebsiella 30 51 81
Enterobacter 48 25 73
Burkholderia 50 14 64
Citrobacter 32 24 56
Morganella 37 17 54
Proteus 22 27 49
Providencia 39 8 47
Acinetobacter 27 13 40
Bacillus species 20 17 37
Alcaligenes 15 6 21
Serratia 12 4 16
Others 41 16 57
Total 1,519 1,188 2,707

87

HI= 9] Z}ol7} §lSl eyt Streptococcus,
Staphylococcus= 1 W17} A2} 714383 (Table 3).
A shA}oll A E. coli (33.3%), Staphylococcus (14.5%),
Enterococcus (13.8%), Streptococcus (10.1%)2] o2
bk, egigRlel = Enterococcus (21.8%), Pseudomonas
(18.7%), Candida (11.4%), E. coli (9.5%)%] =22 &
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Pseudomonas (16.5%)9] =22 YEeRTE <l
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Table 3. Species distribution

of isolates causing UTI according to years

Gender 2010 2011 2012 2013 2014 2015
Bacteria M F M F M F M F M F M F
Staphylococcus 75 15 45 12 34 17 29 16 33 14 44 15
Enterobacter 12 7 3 0 12 5 4 3 8 7 9 3
Enterococcus 44 21 52 23 37 35 36 13 55 35 50 20
Escherichia coli 38 88 33 96 38 101 28 88 37 108 35 71
Pseudomonas 13 3 18 9 44 12 35 18 41 12 27 12
Candida 1 2 8 5 9 6 11 8 29 10 8 3
Streptococcus 58 9 23 11 22 10 21 13 20 19 15 14
Citrobacter 1 3 5 2 7 4 9 6 7 7 3 2
Acinetobacter 4 2 1 0 6 3 4 2 6 6 6 0
Alcaligenes 2 0 3 0 4 3 1 3 2 0 3 0
Bacillus 18 11 0 1 0 0 1 4 0 0 1 1
Burkholderia 14 4 10 2 9 3 7 2 2 2 8 1
Klebsiella 4 5 4 10 7 6 4 11 6 8 5 11
Morganella 1 5 7 5 8 2 3 0 11 2 7 3
Proteus 1 2 6 5 9 2 3 3 2 9 1 6
Providencia 8 0 0 1 10 2 5 0 9 2 7 3
Serratia 1 1 3 2 3 0 1 1 0 0 4 0
Others 10 5 4 3 9 2 3 3 8 5 5 0
Total 488 412 481 399 524 403
M: male, F: female
Table 4. Distirubition of the urinary tract infections compared with outpatients and inpatients
Gender Male Female Total
Bacteria Outpatient Inpatient Outpatient Inpatient Outpatient Inpatient
Escherichia coli 188 21 517 35 705 56
enterococcus 182 92 111 36 293 128
Staphylococcus 224 36 83 6 307 42
pseudomonas 97 81 37 29 134 110
Streptococcus 150 9 65 11 215 20
Bacillus 19 1 16 1 35 2
Burkholderia 24 26 10 4 34 30
Candida 20 46 13 21 33 67
Citrobacter 22 10 20 4 42 14
Acinetobacter 18 9 8 5 26 14
Alcaligenes 8 7 4 2 12 9
Enterobacter 30 18 19 6 49 24
Klebsiella 23 7 48 3 71 10
Morganella 30 7 15 2 45 9
Proteus 21 1 25 2 46 3
providencia 25 14 6 2 31 16
Serratia 8 4 4 0 12 4
Others 18 23 11 7 29 30
Total 1,107 412 1,012 176 2,119 588
1,519 1,188 2,707
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Table 5. Antibiotics resistance rates in all patients
Bacteria Antibiotics| s | ac | ce | PE | ca | cF |GM | TS | cz | ex | cp | Ak | pc | cL | | EM
Escherichia coli 26.0 | 720 | 124 | 12.0 | 49 | 41.1 | 26.1 | 447 | 03 32 3.7 0.8
Staphylococcus 34 43 34 83 | 103 (229 ]| 14 16.1 | 22.3 10.9
Enterobacter 849 | 98.6 | 90.4 | 123 | 384 | 41.1 | 46.6 | 493 | 9.6 | 56.2 | 21.9 | 20.5 1.4
Enterococcus 55.6 64.4 0.2 65.1 | 105 | 22.1 | 0.2
Pseudomonas 947 | 91.0 | 86 | 580 | 63.0 | 80.2 | 70.8 | 91.8 | 29.6 | 2.1 | 38.3 | 51.4 86.8 | 43.6
Serratia 75.0 | 93.8 | 87.5 | 6.3 6.3 | 125 | 18.8 | 12.5 6.3 6.3 6.3
Streptococcus 0.4 1.3 0.4 1.7 1 09 04 | 04 6.8
Acinetobacter 50 85 [ 725|175 | 70 60 55 70 15 | 725 | 40 55 5 10 15 5
Alcaligenes 714 1 762 | 95 | 28.6 | 38.1 | 71.4 | 57.1 | 57.1 | 38.1 333 | 524 714 | 333
Burkholderia 922 | 953|422 | 1.6 | 156 | 563 | 969 | 94 1.6 94 | 29.7 | 93.8 50 [ 953
Citrobacter 53.6 | 100 | 66.1 1.8 | 19.6 | 51.8 | 44.6 | 41.1 1.8 | 46.4 214 1.8
Klebsiella 358 975|272 25 | 11.1 | 29.6 [ 247|296 | 1.2 | 123 | 86 | 333
Morganella 50.0 | 98.1 | 96.3 | 14.8 | 11.1 | 42.6 | 31.5 | 444 | 56 (167 | 19 | 148
Proteus 6.1 | 55.1 | 347 | 20 6.1 | 163 | 184 | 30.6 | 4.1 2.0 2.0
Providencia 68.1 | 787 | 723 | 64 43 | 87.2 | 404 | 723 | 27.7 | 27.7 | 12.8 | 42.6 43 8.5

AS: ampicillin-sulbactam, AC: ampicillin, CE: cefazolin, PE: piperacillin, CA:

ceftriaxone, CF: ciprofloxacin, GM: gentamicin, TS:

trimethoprim/sulfamethoxazole, CZ: ceftazidime, CX: cefoxitin, CP: cefepime, AK: amikacin, PC: penicillin, CL: cephalothin, IP: imipenem,

EM: erythromycin

Table 6. Antibiotics resistance rates in men
Antibiotics
Bacteria AS AC CE PE CA CF | GM | TS cz CcX CP AZ | AK | TM CL 1P
Escherichia coli 33.0 | 73.7 | 19.1 | 134 | 57 | 474|359 | 435 | 1.0 | 72 | 3.8 | 43 1.4 | 19.6
Staphylococcus 2.7 3.1 2.7 81 | 104 | 15 254
Enterobacter 8751979 | 958 | 12.5 | 45.8 | 50.0 | 56.3 | 563 | 6.3 | 542 | 31.3 | 63 | 250 | 583
Enterococcus 53.7 64.6 11.7 | 17.9
Pseudomonas 933 | 82| 62 | 59.6| 612|803 | 708 | 888|275 | 1.7 | 382 | 51.7 | 51.1 | 61.8 | 87.6 | 43.3
Serratia 750 | 91.7 | 91.7 | 83 | 83 | 16.7 | 16.7 | 83 83 83 | 167 | 83
Streptococcus 0.6 0.6 1.9
Acinetobacter 482 | 81.5 | 77.8 | 18.5 | 66.7 | 59.3 | 59.3 | 66.7 | 11.1 | 81.5 | 40.7 | 59.3 | 59.3 | 63.0 | 7.4 | 14.8
Alcaligenes 60.0 | 66.7 | 13.3 | 26.7 | 20.0 | 66.7 | 53.3 | 53.3 26.7 | 40.0 | 46.7 | 53.3 | 53.3 | 26.7
Burkholderia 96.0 | 98.0 | 480 | 2.0 | 16.0 | 62.0 | 98.0 | 10.0 | 2.0 | 10.0 | 26.0 | 26.0 | 96.0 | 96.0 | 48.0 | 98.0
Citrobacter 56.3 | 90.6 | 65.6 | 3.1 | 25.0 | 53.1 | 43.8 | 37.5 | 3.1 | 53.1 25.0 | 21.9 | 344 3.1
Klebsiella 40.0 | 96.7 | 30.0 | 3.3 | 10.0 | 43.3 | 30.0 | 26.7 20.0 | 10.0 | 13.3 | 40.0 | 23.3
Morganella 54.1 1973|973 | 54 | 162 | 459 | 324 | 459 189 | 2.7 | 21.6 | 13.5 | 16.2
Proteus 45 | 59.1 | 455 45 | 136 | 13.6 | 273 45 | 45 9.0 | 9.0
Providencia 66.7 | 79.5 | 71.8 | 7.7 | 5.1 | 87.2 | 46.2 | 744 | 154 | 30.8 | 154 | 179 | 48.7 | 66.7 10.3
AS: ampicillin-sulbactam, AC: ampicillin, CE: cefazolin, PE: piperacillin, CA: ceftriaxone, CF: ciprofloxacin, GM: gentamicin, TS:

trimethoprim/sulfamethoxazole,
IP: imipenem
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Table 7. Antibiotics resistance rates in women
Bacteria Gender| s | Ac | cE | PE | cA | cF |GM | TS | cz | cx | cP | Az | AK | ™ | cL |
Escherichia coli 125 | 279 | 7.2 5.1 22 | 179 | 13.6 | 16.5 2.7 1.4 1.6 0.5 7.4
Staphylococcus 5.6 79 5.6 9.0 | 10.1 | 5.6 5.6 13.5
Enterobacter 80.0 | 96.0 | 80.0 | 12.0 | 24.0 28.0 | 36.0 60.0 | 4.0 4.0 | 12.0 | 200 | 4.0
Enterococcus 59.2 63.9 0.6 82 | 299
Pseudomonas 97.0 | 97.0 | 152 | 53.0 | 66.7 | 78.8 | 69.7 | 98.5 | 348 | 3.0 | 37.9 | 56.1 | 51.5 | 56.0 | 83.3 | 439
Serratia 75.0 | 75.0 | 75.0 25.0 | 25.0 25.0
Streptococcus 1.3 2.6 1.3 2.6 1.3
Acinetobacter 53.8 | 923 | 61.5 | 154 | 769 | 61.5 | 462 | 769 | 23.1 | 53.8 | 384 | 53.8 | 46.2 | 61.5 | 154 | 154
Alcaligenes 83.3 | 83.3 333 | 50.0 | 50.0 | 66.7 | 66.7 | 83.3 50.0 | 66.7 | 66.7 | 66.7 | 83.3 | 50.0
Burkholderia 78.6 | 857 | 21.4 3571929 | 7.1 7.1 | 429 857 1 929 | 57.1 | 85.7
Citrobacter 50.0 | 95.8 | 66.7 12.5 | 50.0 | 45.8 | 45.8 375 20.8 | 29.2
Klebsiella 333 1961|255 | 20 | 11.8]21.6 | 216|314 ]| 39 7.8 7.8 | 13.7 | 294 | 17.6
Morganella 41.2 | 94.1 | 94.1 | 353 353|294 | 412 | 17.6 | 11.8 11.8 | 17.6 | 17.6
Proteus 74 | 519 | 259 | 3.7 74 | 185 | 74 | 333 | 74 7.4 3.7 | 111
Providencia 75.0 | 75.0 | 75.0 87.5 | 125 | 62.5 | 87.5 | 12.5 12.5 | 62.5
AS: ampicillin-sulbactam, AC: ampicillin, CE: cefazolin, PE: piperacillin, CA: ceftriaxone, CF: ciprofloxacin, GM: gentamicin, TS:

trimethoprim/sulfamethoxazole, CZ: ceftazidime, CX: cefoxitin, CP: cefepime, AZ: aztreoman, AK: amikacin, TM: tobramycin, CL: cephalothin,

IP: imipenem
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