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Purpose : To know the trends of antimicrobial susceptibility is critical for antimicrobial
treatment. We studied the organisms isolated from blood, urine, stool, and cerebrospinal fluid
from 1997 to 2001 to reveal the trends of their antimicrobial susceptibility.

Methods : We conducted a retrospective study with isolates obtained from 0~18 year
old outpatients and inpatients from 1997 to 2001 at Department of Pediatrics, Hanil general
hospital. We gathered the data through the laboratory test files and the origin of microorgan-
isms cultured from blood, urine, stool and cerebrospinal fluid and their antimicrobial sus-
ceptibility.

Results : Microorganisms were isolated from 226(3.3%) out of 6,974 blood cultures, 365
(8.0%) out of 4,549 urine cultures, 50(1.9%) out of 2,593 stool cultures and 9(1.4%) in 655
cerebrospinal fluid cultures. The most frequently isolated organisms from blood cultures was
Staphylococcus epidermidis(33.5%) which was followed by Staphylococcus aureus(19.7%),
Escherichia coli(13.8%), and Burkholderia cepacia(9.0%). Among the urine cultures, E. coli
was the most common(74.7%) which was followed by Group D Enterococcus(11.3%), Kleb-
siella pneumoniae(7.1%) and Proteus mirabilis(2.5%). The positive stool cultures all yield
Salmonella species. Group D Salmonella was obtained most frequently. Among the positive
cerebrospinal fluid cultures, Group B Streptococcus was isolated most frequently. Among the
40 cases of S. aureus in blood cultures, 27 cases were methicillin-resistant. The rates of sus-
ceptibility for amikacin, ceftizoxime and ceftriaxone of E. coli isolated from blood cultures
were 80%, 100% and 60% in 1997 and 60%, 80% and 60% in 2001. The rates of suscepti-

bility for amikacin, ceftizoxime and ceftriaxone of K. pnumoniae isolated from urine cultures.

AYAT: AR, FLPY Lol

A =
Tel : 02)901-3021, Fax : 02)901-3020, E-mail : atomjin @kepco.co.kr -I =



168 Zoled Al 104 A2 % 20034

were 80%, 100% and 80% in 1997 and 50%, 83% and 50% in 2001 Enterococcus was iso-
lated from 6.7% to 15.8% and vancomycin-resistant Enterococcus was observed in 17% of
Group D Enterococcus isolated from urine cultures. The rates of susceptibility for amikacin,
ceftizoxime and ceftriaxone of Group D Salmonella were 96%, 96% and 92% during the
study period.

Conclusion : Among the blood cultures S. epidermidis, S. aureus, E. coli and B. cepa-
cia were isolated in order of frequency and among the urine cultures E. coli, Group D
Enterococcus, K. pneumoniae and P. mirabilis were isolated in order of frequency. During
the study period there was no big difference in major organisms isolated from blood and
urine. The methicillin-resistant S. aureus was observed in 67% of S. aureus isolated from
blood cultures but vancomycin-reistant S. aureus or vancomycin intermediate resistant S. au-
reus was not observed. The rates of susceptibility to amikacin and the third generation
cephalosporin of E. coli isolated from blood cultures and K. pneumoniae from urine cultures
have decreased. The isolation rates of Group D Enterococcus and vancomycin resistant En-

terococcus have increased.
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Table 1. Bacteria and Fungi Isolated from Blood Culture from 1997 to 2001

1997* 1998 1999 2000 2001 Total(%)
(1527) (1386) (1701) 1377) (983)

Organisms isolated 49" 44 55 46 32 226

Positive patients 45* 40 52 41 26 203
Gram(+) cocci 21 27 29 24 15 116(57.1%)
Staphylococcus epidermidis 1226.7%) 17(42.5%) 18(34.6%) 13(31.7%) 8(32.0%) 68(33.5%)
Staphylococcus aureus 8(17.8%) 9(22.5%) 10(11.4%) 7(11.2%) 6(13.6%) 40(19.7%)
Group B Streptococcus 0 0 1( 1.1%) 4 65%) 1(22%) 6( 3.0%)
Streptococcus pneumoniae 0 1( 1.4%) 0 0 0 1( 0.5%)
Group G Streptococcus 1( 1.5%) 0 0 0 0 1( 0.5%)
Gram(—) rods 24 13 23 17 11 85(41.9%)
Escherichia coli 5( 7.5%) 0 1112.6%) 7(11.2%) 5(11.2%) 28(13.8%)
Burkholderia cepacia 6( 9.1%) 2( 2.8%) 3( 3.4%) 5(81%) 2(4.5%) 18( 9.0%)
Stenotrophomonas maltophilia 2( 3.0%) 1( 1.4%) 0 0 0 3( 1.5%)
other Pseudomonas species 0 2( 2.8%) 0 1( 1.6%) 0 3( 1.5%)
Klebsiella pneumoniae 101.5%) 3(42%) 3( 3.4%) 1( 1.6%) 0 8( 4.0%)
Acinetobacter baumannii 3(45%) 4( 5.6%) 0 0 0 7( 3.5%)
Enterobacter sakazaki 6( 9.1%) 0 0 1( 1.6%) 0 7( 3.5%)
Enterobacter cloacae 1( 1.5%) 0 3( 3.4%) 0 0 4( 2.0%)
Enterobacter agglomerans 0 1( 1.4%) 0 1( 1.6%) 0 2( 1.0%)
Group D non Enterobacter 0 0 2( 2.2%) 0 1( 4.4%) 3( 1.5%)
Group D Salmonella 0 0 0 1( 1.6%) 1( 2.2%) 2( 1.0%)
Group E Salmonella 0 0 1( 1.1%) 0 0 1( 0.5%)
Candida albicans 1 0 1 0 0 2( 1.0%)

“The total number of blood culture done in each year, " The number of positive blood cultures, * The num-
ber of positive patients

Table 2. Bacteria and Fungi Isolated from Urine Cultures from 1997 to 2001

1997 1998 1999 2000 2001

(887") (559) (721) (1485) (897) Total(%)

Organisms isolated 59" 41 49 101 115 365

Positive patients 50 36 44 89 101 320
Gram(+) cocci 3 4 5 9 18 39(12.2%)
Group D Enterococcus 3( 6.0%) 4(11.1%) 4( 9.0%) 9(10.1%)  16(15.8%) 36(11.3%)
Staphylococcus aureus 0 0 1( 2.3%) 0 2( 2.6%) 3( 0.9%)
Gram(—) rods 47 32 39 80 83 281(87.8%)
Escherichia coli 33(66.0%) 28(77.8%) 33(75.0%) 70(78.7%) 75(74.3%) 239(74.7%)
Klebsiella pneumoniae 5(10.0%) 2( 5.6%) 3( 6.8%) 7( 7.9%) 6( 5.9%) 23( 7.1%)
other Klebsiella species 2( 4.0%) 0 1( 2.3%) 0 0 3( 0.9%)
Proteus mirabilis 3( 6.0%) 2( 5.6%) 1( 2.3%) 1( 1.1%) 1( 1.0%) 8( 2.5%)
Citrobacter freundii 3( 6.0%) 0 0 0 1( 1.0%) 4( 1.3%)
Entrobacter cloacae 1( 2.0%) 0 1( 2.3%) 2( 2.2%) 0 4( 1.3%)

“The total number of urine culture done in each year, " The number of positive urine cultures, * The num-
ber of positive patients
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Table 3. Bacteria Isolated from Stool Cultures from 1997 to 2001
1997 1998 1999 2000 2001 Total(%)
(402" (541) (675) (428) (547) ?
Positive patients 8" 16 6 10 2 42
Group B Salmonella 4(50.0%) 3(18.7%) 2(33.3%) 0 0 9(21.4%)
Group C Salmonella 1(12.5%) 2(12.5%) 0 0 0 3( 7.1%)
Group D Salmonella 3(37.5%) 9(56.2%) 4(66.6%) 9(90%) 1(50%) 26(61.9%)
Group E Salmonella 0 2(12.5%) 0 1(10%) 1(50%) 4( 9.5%)
"The total number of stool culture in each year, ' The number of positive patients
Table 4. Bacteria Isolated from CSF Cultures from 1997 to 2001
1997 1998 1999 2000 2001
(2319 (77) (153) (59) (547) Total(%)
Positive patients 4" 4 0 1 0 9
Group B Streptococcus 2 1 0 1 0 4
E. coli 1 0 0 0 0 1
Staphylococcus aureus 1 0 0 0 0 1
Serratia marcescens 0 1 0 0 0 1
Xanthomonas maltophilia 0 1 0 0 0 1
Group F Streptococcus 0 1 0 0 0 1

"The total number of CSF cultures in each year, ' The number of positive patients
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Table 5. Trend of Antimicrobial Susceptibility(%) of S. epidermidis, S. aureus, E. coli, B. cepacia and K. pneu-
moniae Grown in Blood Cultures

S. epidermidis S. aureus E. coli B. cepacia K. pneumoniae

97/98/99/00/01/%" 97/98/99/00/01/ % 97/98/99/00/01/ % 97/98/99/00/01/ % 97/98/99/00/01/ %
AMK 77193/ —[—]—]— 88/78/10/0/0/38 80/ —/82/29/60/57 17/0/0/40/50/11 100/33/33/100/ — /50
AMC 8/18/5/0/8/7 0/11/0/0/17/6 0/—/0/0/20/4 17/0/0/20/0/11 0/0/33/0/ —/13
CHP 91/71/82/54/88/75 75/67/60/86/66/70 60/ —/9/14/40/28 17/0/66/0/0/17 100/100/0/0/ — /50
GM 85/88/36/46/38/56 38/44/10/14/17/25 40/ —/82/42/20/55 17/0/0/0/0/6 100/33/0/0/ — /38
CPFX 77/94/86/100/88/92 63/67/60/14/67/54 100/ —/82/80/86/89 50/50/66/80/100/61  100/100/100/100/ —/100
SXT 42/59/41/31/63/46 75/67/60/14/67/71 40/ —/82/42/40/57 66/0/66/80/100/61 100/33/33100/ — /50
CLM 83/94/82/54/88/81 63/89/60/57/67/68
METC/OXAC  42/24/36/30/25/32 13/33/30/57/33/33
EM 67/24/32/30/50/36 38/11/20/43/50/40
VAN 92/94/95/100/100/96  100/100/100/100/100/100
TEC —/—/100/88/96/ — —/—/100/90/100/ — —/—163/29/80/ —
CTZX 58/76/—[—|—|— 75189 —|—/—— 100/ —/82/86/80/89  —/—/100/100/100/100 —/—/0/0/ —/—
CZOL 97/84/—[—|—|— 75/78/——]—— 60/ —/36/29/40/39  100/100/100/80/100/94  100/33/33/100/ —/50
IMPM —/—/100/100/100/100 —/—/66/80/100/78  —/—/100/100/—/100
CMDL 92/88/—[—/—/— 88/89/—/—/—/—/ 60/ —/45/29/40/45 17/0/33/0/0/11 0/33/0/100/ — /25
TOB 58/471—[—|—]—]— 3844/ —|—]—|— 20/ —/18/42/40/27 17/0/0/0/0/6 0/0/33/0/ —/13
CTRX 46/59/—|—|—|— 63/78/—[—|—|— 80/ —/45/42/60/50 33/50/33/0/0/22 100/0/33/0/ — /38

“represents % susceptibility to responsive antimicrobials in each year(97/98/99/00/01/total)

: not tested

AMK : Amikacin, AMC : Ampicillin, CHP : Chloramphenicol, GM : Gentamicin, CPFX : Ciprofloxacin, SXT : Trimethoprim/Sulfa-
methoxazole, CLM : Clindamycin, METC/OXAC : Methicillin/Oxacillin(tested with methicillin from 1997 to 1998 and oxacillin
from 1999 to 2001), EM : Erythromycin, VAN : Vancomycin, TEC : Teicoplanin, CTZX : Ceftizoxime, CZOL : Cefazolin, IMPM :

Imipenem, CMDL : Cefamandol, TOB : Tobramycin, CTRX : Ceftriaxone
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Table 6. Antimicrobial Susceptibility(%) of E. coli, Group D Enterococcus, K. pneumoniae Grown in

Urine Cultures

E. coli GDE' K. pneumoniae

97/98/99/00/01/% " 97/98/99/00/01/% 97/98/99/00/01/%
AMK 91/79/90/91/95/90 33/25/25/33/19/25 80/100/66/57/50/78
AMC 16/20/18/7/16/17 33/100/25/33/31/39 0/0/0/0/17/4
CHP 58/50/39/40/55/48 66/75/50/66/56/53 80/50/33/57/66/52
GM 62/68/59/46/44/52 33/25/0/0/0/6 60/50/33/14/50/39
CPFX 97/96/94/90/95/94 66/25/25/33/25/31 90/60/80/92/70/75
SXT 42/54/42/36/43/42 33/25/25/25/6/31 60/50/33/43/50/45
CLM 0/0/0/0/19/8 20/50/33/14/17/22
OXAC —/—/25/33/19/—
VAN 66/75/75/89/88/83
TEC —/—/75/89/88/—
CTZX 88/82/88/88/95/90 33/25/——[—]—— 100/50/100/71/83/86
CZOL 61/50/59/50/40/47 33/25/—[—|— 80/50/33/14/33/23
IMPM —/—/100/96/99/ — —/—/100/85/100/94
CMDL 76/79/70/70/72/73 33/25/—[—|— 40/50/33/29/33/35
TOB 76/69/72/69/70/68 33/25/—/—/— 40/50/33/57/33/45
CTRX 83/82/76/80/89/82 33/25/—[—|— 80/100/66/57/50/56
TICCV 48/75/75/60/53/60

‘represents % susceptability to responsive antimicrobials in each year(97/98/99/00/01/total)

" GDE : Group D Enterococcus
— :not tested

AMK : Amikacin, AMC : Ampicillin, CHP : Chloramphenicol, GM : Gentamicin, CPFX : Ciprofloxacin, SXT :
Trimethoprim/Sulfamethoxazole, CLM : Clindamycin, OXAC : Oxacillin, VAN : Vancomycin, TEC : Teico-
planin, CTZX : Ceftizoxime, CZOL : Cefazolin, IMPM : Imipenem, CMDL : Cefamandole, TOB : Tobramycin,
CTRX : Ceftriaxone, TICCV : Ticarcillin/Clavulanic acid
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A5 HaEds "] AAA F7EAlels 1997
= vl s 70% o]4e] MRSAZE Hils|sl
AHOTO HelolAE sudzk daulek A s
aureus®] methicillin®l] gl WA Eo] 67%°]3
Ard ZrAES] 2 Wike gldck wele Hu
ol sl 1997 %ol U¥HollA XSS Z vanco-
mycinol] ZpAdo] AskE S aureus7} RIE|9 A,
olF I, Takr SAE oleif REe] W
s9en'® AT FudlAE 139 Husl Ydsdck
00 welolAt suz Helejek FA4 vancomy.
cinoll W3l M-S 2 S aureus7t e ™ =
B9 Anotol 157} EFdEH FEE 9
epez A & 34 A vancomycinell 7F
TA A= 8. aureus”t HEE)

E. coli®t K. pneumoniaer= ZFHAT ol &3}
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Table 7. The Antimicrobial Susceptibility(%) of Salmonella Group B, Salmonella Group C, Salmo-
nella Group D, Salmonella Group E grown in Stool Cultures

S. Group B S. Group C' S. Group DT S. Group E’

97/98/99/00/01/% ' 97/98/99/00/01/% 97/98/99/00/01/% 97/98/99/00/01/%
AMK  100/100/100/—/—/100 100/100/—/—/—/100 100/88/100/100/100/100/96 — /100/—/100/100/100
AMC 25/0/0/0/0/11 0/50/—/—/—/33 66/44/50/0/0/27 — /50/ — /100/100/75
CHP 75/66/0/ — | —[55 100/100/ —/—/—/100 100/44/75/11/100/46 —/100/—/100/100/100
GM 75/100/50/ —/— /78 0/100/ —/—/— /66 66/66/100/88/100/81 — /100/—/100/100/100
CPFX  100/100/100/—/—/100 100/100/—/—/—/100  100/77/100/100/100/93  —/100/—/100/100/100
SXT 100/33.50/—/— /67 0/100/ —/—/— /66 66/77/75/22/100/58 — /100/—/100/100/100
CTZX  100/100/100/—/—/100 100/100/—/—/—/100  100/88/100/100/100/96  —/100/—/100/100/100
IMPM —]—/100/—/—/— 0/100/ —/—/—|— —/—/100/100/100/100  —/—/100/100/100/100
CMDL 100/100/ —/— /100 0/100/—/—/— /66 100/66/100/100/100/92  —/100/—/100/100/100
TOB 100/100/50/ —/— /89 100/89/100/100/100/96  —/100/—/100/100/100
CTRX  25/100/100/—/—/55  0/100/—/—/—/66 66/88/100/88/100/92 —/100/—/100/110/100
TICCV —/—/100/33/100/57

*Salmonella Group B, ' Salmonella Group C, TSalmonella Group D, 'Salmonella Group E, 'represents %
susceptibility to responsive antimicrobials in each year(97/98/99/00/01/%)

— :not tested

AMK : Amikacin, AMC : Ampicillin, CHP : Chloramphenicol, GM : Gentamicin, CPFX : Ciprofloxacin, SXT :
Trimethoprim/Sulfamethoxazole, CTZX : Ceftizoxime, IMPM : Imipenem, CMDL : Cefamandole, TOB : Tobra-
mycin, CTRX : Ceftriaxone, TICCV : Ticarcillin/Clavulanic acid
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