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Risk Factors for Community-onset Urinary Tract Infections due to

Extended-spectrum [3-lactamase Producing Bacteria in Children

Nam Hyo Kim, M.D., Ji Hee Kim, M.D., and Taek Jin Lee, M.D.

Department of Pediatrics, CHA Bundang Medical Center, CHA University, Korea

Background : Extended—spectrum B—lactamase (ESBL) producing bacteria have been increasingly recognized in
the community. The aim of this study was to identify risk factors for community—onset urinary tract infections

(UTls) by ESBL producers in children.

Materials and Methods : We analyzed 854 episodes of community—onset UTIs in children diagnosed at CHA

Bundang Medical Center from January, 2004 to April,

2009. The presence of ESBL in Escherichia coli and

Klebsiella spp. was screened and confirmed by VITEK®—2 ESBL test. Controls were matched in a 2:1 ratio to
case patients by age and sex. The clinical characteristics, risk factors, antimicrobial resistance, and treatment

efficacy were compared with controls.

Results : The most common pathogen was Escherichia coli (681 isolates), followed by Klebsiella pneumoniae (60
isolates), Enterococcus faecalis (23 isolates), etc. The number of isolated ESBL producers among the pathogens
E. coli and K. pneumoniae was 25 (3.7%) and 7 isolates (11.7%), respectively. No significant differences were
noted as to the UTI history prior to the present treatment, underlying urogenital anomaly, and clinical characteris-
tics. Use of any antibiotics within a month (P=0.012, Odds ratio, 6.341, 95% confidence interval, 1.492 to
26.955) was related to the increased risk of community—onset UTI by ESBL producers.

Conclusions : ESBL—producing bacteria has been identified in pediatric community—onset UTI, and the use of
any antibiotics within the previous month was related to the increased risk of UTI by ESBL producers. Therefore,
careful selection and use of antibiotics should be recommended for community—onset UTI in children.

Key Words : Extended—spectrum B—lactamase, Urinary tract infection, Children
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o]ZQl FAO.E Ago] oAt F97t Y, 53] 14
oldlelA 27] A AR AAHAL B 23 AT}
e AR ewd NFow MR A Qeyelo) wAlE
A9 TR A 42 Fue) A NS YT FF 1G]
g AR B 28 5 Yk, 2). AnE PR
A 2] Al ) Fofu} Bgow 7-149) ek Aalahd,
ol gt GAUA o) FUN T ALl A3A 0w FAYA S

S7HAA HE AAR R F FAZE HI U2, 3).
Extended spectrum B—lactamase (ESBL)S 332 B
—lactamAlE A WS 717 oA aado =
penicillinA], cephalosporinZ|, monobactam7 & &%
3N 7, =2 Escherichia coli®} Klebsiella species®l|
A A4, 5). o] ESBL AT A2 diF
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2. ESBL AAMY

A G Alet AR wleEgdAtel A A g i FellA] £
coli$} Klebsiella speciess t’$ 2.2 ESBL A dAF-E &
Qlely] 9% HAME Wty AAPIES VITEK®-2
Antimicrobial Susceptibility Test (AST) card (bio—
Mérieux, Marcy |'Etoile, France) & ©]£3 VITEK®-2
ESBL test®, 67019 47] (wel) ¥ panels AH-3
ATE ERISATH15). 671 £7]+= ceftazidime 0.5 mg/
L, cefotaxime 0.5 mg/L, cefepime 1.0 mg/L7} 22+ ©A
Q= 3709 €719} ceftazidime 0.5 mg/L, cefotaxime 0.5
mg/L, cefepime 1.0 mg/Lel| clavulanic acid7} 2}t 2 4
mg/L, 4 mg/L, 10 mg/L* A3d Fej7t E3kE o] 9l 3
e &712 =] 9, ESBL A2 ek 4l 23
2 cephalosporin® &= 712 wiF7AAL Ao} th2 A
cephalosporin®} clavulanic acid7} ZFo] ©71 £7]0A] uj
oFo] oAlE A5 ko g ksl 37HA] 23 T st o]

ZdellA oS wold ESBL BA w2 Hxg)

3. BAEY

B A2 FA 227321 SPSS for Windows (ver-
sion 17, SPSS, Chicago, IL, USA) & o]&-3f z}2}2] g5
o] th3t A HHH © 2 chi—square test, Fisher's exact test
9} student's t—testE A ESFATE A AR} 418 H A
thg A2~ 334 & 2 935ke] odds ratio®} 95% A1
TS ER1E A, Y52 Patel 0.05 PRkl A2

Fsict.

ol

e o

L o fote] S A 22349 4 FFY ¥
2004'd 195 20099 49704 e2APo7 g
& 25 T 854710130tk AP R Av R 14 0]
357} 85471 T 78.2% % ©] T 6704 °]x¢] 97} 490
2(73.3%) & AHA8kglaL, v Aduls 14 o] dellA 2.1:1
9 N &S B o 14 o] Fell A= 1:1.59] HlES Btk

AT 717 T NHEA Q] Q2 07 A% H9+=3.3%
o], o] 1714 ol FAAE EEPH F9-= 13.2%
u) o X%
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oA 71 wo] viE HF= E. coli® & 6817(79.7
%) AP, 202 K pneumoniae (7.0%), E.

faecalis (2.7%) 5°]1tH(Table 1).

2. ESBL AY#F #AFS @3 E 24}

ESBL A+ 7492 14 8547 5 327 (3.7%) & X
ATk AHUE AR 1A o] dellA] 2571 (78.1%) O.7 ©]
= 6709 o149 B97F 1971 (76%) & 2HA8+ 1, 3 A
HlE= 6702 o] o= 1.8:19) &S B ar 14 o] dej A
»w1.1:19 H1%§ H o 14 o]Fol|A] 1:1.39] v &5
Btk AT WA @279 F ESBL A2 A =
200495 @A 2279 2007 F 3%, 2005 o=
1787 5 5.6%7F 88 11, 2006\ Eol+= 1537 % 2.0 %,
20079 % & 1374 5 4.3%= ¥tk 20089 %= £ 166
A F 3.0%7F A, 20099 Eoll= 49744 27719 @
270 B, o] T ESBL ATF TN E 74 %
= 214 g ok ESBL A4 7524 ESBL AM E. coli = AA)
E coli 6817 % 2571 (3.7%) & 24311, ESBL 84 K.

pneumoniaei= A 607 5 7 (11.7%) S A ).

Table 1. Causative Organisms Isolated from Patients
with Community-onset Urinary Tract Infections

Pathogen No. of isolated (%)

Gram-negative organisms
Escherichia coli
Klebsiella pneumoniae
Klebsiella oxytoca
Klebsiefla species
Enterobacter cloacae
Enterobacier aerogenes
Enterobacter species
Citrobacter freundi
Pseudomonas aerusinosa
Burkholderia cepacia
Morganelia morganii
Proteus mirabilis

Subtotal

Gram-positive organisms
Enfterococcus faecalis
Enterococcus faecium
Enterococcus casselifiavus
Enterococcus species
Staphyiococeus aureus
a-streptococa
B-hemolytic streptococcus group B
Coagulase negative siaphyiococeus

Subtotal

Total

=38
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3. ESBL A 7T #43 448 A9I9A =4

Table 2i= ESBLT 3272 non—ESBLT 6675 W] w §t
Eolth ¥ 7|8 T2 AT 207 AT A
ESBLT-elA4 77(21.9%), non—ESBL7A] 107 (15.2
%) 0.2 HL-E FHS O]ﬂﬂﬁl TE e AU
7} 304 AEElow, et D7 AV
Apole A FAA S Z ‘rOTO 3k 2}o] & Ho|X] kokt) ESBL A4
H AA/NAZA] 242 2] W] tia) vl
ol T8 A) AHE-E 2 ESBLT 0] 28.1%
S AYTE 7=z 671 o] e g
& 127149 o] 9] ghofell A 174, LA
61 127H 2 o] 49| FotolA] AT, non— ESBLA-
M 670 o172 Fhotel|A] 17, 12711€ o]7d2] FhotelA] 2
7102 4 5% A 3)] o] T FALo|A BAA O E £-9
# Ao)Z WATH(P=0.001). o] ewzl e wa
ESBL-2 6711€ o) 12718 o] %9] $otel|A] 270, 127014
ol4te] glofol A 5ACE 21.9%S XA 1L, non— ESBL
Tl 6701 o 127019 o] e SofollA] 17, 12711€
o742 glolell A 3A SR 6.1%7F HAE ] FAHOE F2

2o & B tH(P=0.020) (Table 3). A4 224 718
A A AT FetA] At A i1 g ukg

2 AR, F 987 FollA AP QEE AL AR 2
A EFROR VIEE 4 ld A9k 1500 % 77
ESBLoll4 107, non—ESBLol| 4] 5710] 3lo] o] & A 9]
3k 5 5+ S B w st ESBL-2 227 % 671 (27.3%),
non—ESBLT 6171 5 871 (13.1%) oA 713& 7} 2 3L
Ao FAACRE fFoFk Afol& HolA|= i) wEd
718 147 F 117 (78.6%) ©] ®-3 &3 &7 7|30l 1, Al
Q- Q¥ 0]3) H ), A A by =1 Ao
H 3 tH(Table 3). AHJAAEZA 9] FHAS dotry] 913
U ZA2E 3]984S o] gato] A 5823 e 23
A2 ol ozl AEA gk A, ESBL A3l &g A

|

Aite] B 5 e 2ol YT F 4 Y ABAAE 142

[o rlo rﬁi

mlo

Table 2. Clinical Characteristics of Patients of Commu-
nity-onset Urinary Tract Infections by Either Extended-
spectrum B-lactamase-producing Organisms or Extended-
spectrum B-lactamase Non-producing Organisms

ESBL non—ESBL

(=32 (n=6p)  Pvalue
Male (%) 50.0 56.1 0.572
Mean age (months) 100162  127+18.1 0.486

Hospitalization {days) 6.8+35 63%19 0427
Duration of fever (days) 2.7+4.2 1916 0.283

Aobreviation : ESBL, extended-spactrum B-lactamase
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o] A A A A& (P=0.012, odds ratio, 6.341, 95% CI,
1.492 to 26.955) ko] SJu]E H AT},

4. ESBL A4 5o & IF4A UAHE

Table 4= ESBLw# non—ESBL9] &4 YAH &S
B w3 ¥olt}t, ESBLT9 65.6%°14 A 3A4IH) ce-
phalosporin = 3FUel ceftriaxone? WAEL 28.1%%

B, o) non—ESBLT 3 B @S w] FAH = &
93t 2ol S HATHIX0.001). ESBL9] Cefoxitin WA
£ 3.1%% 3o U non—ESBLT 3} H| W 312 v Xfo]=
Holx] ¢kl aztreonam W/ E-2 ESBLT-oIA 18.8%
non—ESBLT¢] %%} BAHLSE {23t 2ol HATh
(7X0.001). Zotoll A= 2 ARg-3kA] A RE AQleA] £3]
AFE-31= ciprofloxacin & A] ESBL A 34.4%2] W3S
Hof non—ESBLY] 6.1%% SAASZ -9 gt xfo]& K
t}H(/X0.001). AminoglycosideZ] % amikacin® 3%+
ESBL AAoliel wet gAHC R foek ato]E B
(P=0.040).

ﬂrrmm

5. ESBL BA4F ZA49 X53%
ESBLollA o9 BA] 432 344 X571 21389 4
= 2871 (87.5%) 2.7 o] F 89.3%°14] 3Mtl cephalos-
porin®| A B = ¢1+=4d|, 34t cephalosporin @5 Qo 2
N A7V 44%5 A a1, amplcﬂhn/clavulanlc acid,
%2 amikacin ¥ 2& o AT} A Fol| A=
64%% AA AT UHA] 421(12.5%) > 99 1 75‘
2 YA A RE 3HA] Eok=dl, o] F 172> B A wjek
AFS goldlo] B heko 2 cefepimed AWalo] o]F 9]
oA Ear& FRlat oy, yheA] 372 vkl gl A
Hdatlar 37 F 1709 LgellA] 2w wjeFAALE Hat

oot

o

ESBL #§/4J of F-ofl wheba] A 7F wA = A =71 A

= T 7701tk F7He A9 A 5-ell ampicillin/clavu-
ST ml FAAPS 3 A 1HAd A AL
wehA] ceftriaxone®] 718 497} 14, ceftriaxone &2
A g3zt FAA 73 A9 98 amikacine] F7H
73571 33 HEE QI wAlE A= F 331013, 24
2 ceftriaxone ¥} gentamicin®] YA W& H 28 &
A 443 A3 8l I ceftriaxones F-A4 8HHA] genta-

micin®] imipenem . % WA ¥

lanic acidE ¥

73$-9} ceftriaxone ¥} gen-
tamicin®] 2 amikacin® imipenem© 2 W A¥ 793}

I, A 17482004 d 72 B 9B AR S A
oeke 5 ofukE AR @ © F amoxicilling 583k
Z el Ayt vk AAME ESBL 479 K. pneumoniae
7} viekE o] trimethoprim/sulfamethxazole 2 W3} 2.

L o] A ¢kol 919 3 ceftriaxoned} amikacin ® $F

(A4

ol'

Table 4. Antibiotic Resistance (%) of Extended-spectrum
B-lactamase-producing Organisms and Extended-spectrum
B-lactamase Non-producing Organisms

ESBL non-ESBL S
(=32 (=6 [ value

Ampicillin 93.8% 77.3% 0.043
Amoxicillin/clavulanic acid 62.5% 212% <0.001
Aztreonam 18.8% 0% <0.001
Cefazolin 87.5% 66.7% 0.028
Cefoxitin 3.1% 76% 0.389
Ceftriaxone 28.1% 0% <0.001
Cefepime 12.5% 0% 0.003
Ciprofioxacin 34.4% 6.1% <0.001
Gentamicin 25.0% 212% 0.673
Tobramycin 34.4% 7.6% 0.001
Amikacin 6.3% 0% 0.040
Imipenem % 0%

Trimethoprim/sulfamethoxazole  40.6% 22.7% 0.066
Piperacillin 28.1% 3.0% <0.001
Piperacilintazobactam 25.0% % <0.001

Table 3. Basic Analysis of Potential Risk Factors for Community-onset Urinary Tract Infections by Either Extended-
spectrum B-lactamase-producing or Extended-spectrum B-lactamase Non-producing Organisms

ESBL (n=32) non-ESBL (n=66) p-value Odds ratic (95% Confidential Interval)

Use of any antibictics within 9 (28.1%) 3 ( 4.5%) 0.001 6.188 (1.797-21.308)
previous 1 month
UTI history before this treatment 7 (21.9%) 4 ( B.1%) 0.020 3.609 (1.139-11.441)
Underlying urogenital anomaly” 6 (27.3%) 8 (13.1%) 0.128

Vesicoureteral reflux 6

Ureteropelvic junction obstruction 0

Kidney agenesis 0

Duplex kidnsy 0

“Patients with unidentified underlying dissase excluded from data. Missing cases are 10 cases in the ESBL grouo, and 5 cases in the non-ESBL group.
Abbreviations : ESBL, extenoed-spectrum B-actamase: UTI, urinary tract infection
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ESBL-2 i]& 48A17F 51 &2 90.6%% 3L, ©] F 1
A8 5 WA w7 ESBL A E. coliZt vk o] cef-
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B—lactam A= 3}t E BFC R penicillins,
cephalosporins, carbapenems, monobactams® ¥
H, FEA O 7 B-lactam & 7HA 3L QTH(16). o] A& &
#3k= B—lactamaset= @A, 22 ZepAn| = oyl 7]
Aol g3 FAAE = M ahEA 19833 Klebsiella
ozeanae’} cefotaximed] ol A 7= S AS &
ol A L E o] F, Al AWHAor o=l §l= ESBL
< E.& penicillinA ¢} cephalosporinZl, aztreonam= 7}
SR A YA WA S Bo] 1L clavulanic acid 22 B—
lactamase A Aol 2] 71 o] AFE = 45 TE
Aot Avh17). dA 4% B-lactamases %
400 7FA17F WA R 3 9l o w (web site: http:/www.
labey.org/studies/webt.htm), EA7} = TEM-1,
TEM~2, SHV—1, %2 CTX~M, PER &4 SolA 17) o]
o] 97194 e) W3te ESBLo] 23 st k4, 17).

ESBLE A& 1001d Ale] Y] 7o) =8 Hclo]gl
Y SHVE ¥} TEME ESBLAA A 9ALs] B 5 e 2704 ¢

AA#FEA CTX-MF E. coli #A ] 5717k Bals il )
I, 53 e SR, AR vheketA HaE ok
(18,19). 2006 ¥ MYSTIC surveillance pro-
gramme (Meropenem Yearly Susceptibility Test Infor-
mation Collection)< ESBL A4 E. col7} 19973 2.1%
oA 20043 10.8% %, K. pneumoniae=9.0%1~] 13.6
%= 7V O, Bl el X = £ coliZt 1997 5.1% 14
20043 1.4%=, K. pneumoniae?} 7.2%N* 4.4% = Zra
sHiTha B skelth(18, 20). oFAlote] -9 1998—1999
SENTRY antimicrobial surveillance programme Asia—
Pacific Region and South Africa ¥ 124 *| 4 B—lactam U}
Aol Fo 7]HMowA ESBLY F8Ao] By o]F

1998—-2002 SENTRY®IA F4skaL = BAES T,
A, Elol¢t, Aejw Fofx el E colii= 13-35%, K.
pneumoniaes L9} AE-olA 10% olsto|v; 1 ]9
Ao A= 20% oY vlER Husth(21, 22). &
ko] ESBL A1 19984 Pai 58 A7ANA E. coli
4.8—7.5%, K. pneumoniae 22.5—22.8%% R i%¥ o]F
2004-2005% Jeong 59 A7, Kim 59 A7, Ryoo 5
o] AFo| M= E coli 9.2—11.8%, K. pneumoniae 17.7—
30.0%9] vl&= S7hsklvkal Bkl (23-27). ol
ESBL A4 E. coli®] vl&o] T (24.5%) oY € (14.3
%) ol vl wokar, efolgholut L& (0.5-5.9%) ol Hl3f
M =2 dyo|th(21). 2008 Ko 59 A+ E. colel
1 10.2%, K. pneumoniae\~ 22.4%7} ESBL A2
o] ojde] wad YAET AR EEXE Heltkn
Rustth(28). 2948 A E. coli 3.7%, K. pneumoniae
11.7%9 vl&=2 dAgstla, A5 Rlks 3-7.4%2 %
% ESBL A/ 53 Afo] 5 Hol=H], o] A 713t &
Aol Ao A] A E o2 Y dst A gAtE g5 o
EZHS Stol= 2 Alstsl AL 7] wiolekal A3zt

20043 SMART surveillance programme (Study for
Monitoring Antimicrobial Resistance Trends) ¢lA4i= &
7l e A el = = ESBL A7) E. coli 5 Ao
= 10% ©1%, Klebsiella species®llX| 17%, Enterobacter
species®l A 22%2}3L B 13pH A o] 23t oy ESBL K
&2 7P B A7) 9k, AL, e ol e 29
I HEAET T FE5ATH29). AR E AHRleA WA
A JALS | A A Bgg-& =AM AP 1991 el Bl E]
2003¢] BEargo] MW A5 1% oldellA 12%= =
Zhekar, A E A E 1% oldlelA] 592 Sk
o, tFE CTX-M3 9] ESBLE A5 TH30).

A 93x13] 35 ESBL 7432 2002 o] 2~2hall x|Hlof| A
28 B E Tk A sxE tiat o & ESBL A Entero-
bacteriaceae 7857 AFE YHJAAZEA Yo], 32t
A OJ A, Exd A, A8 F e AHE Fos AE

AFZ ot AL 8] 1w ] FAE o R A7t
QA3 9ehs Alg-o] QUrH(3, 31). 2004 Colodner 5
13t x| AAAL3] 815 ESBL A4 E. coli®} K. pneumo-

nige°l] &5 Q 27l thgk P NA; Aol A= AdA8kA}
12895 o' ZAlato] gR1E $31Atel= 3704 <]
A 1 W K pneumoniae 7%, FYA &0 £
She] a7, 1At R e= 2400, 34t cephalosporin} peni-
cillinZ, quinoloneZl 2] FAA| H&o] 1 A 7Fsdo] =

o} 3 H(13). Rodriguez 5©] E3E AH|Ql Al

l-‘O

O

o]

rﬁ
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298] |93 G5 ESBL A4 E. coli 23 A0l A
= cephalosporin®] Y quinolone A& 2] A4 E-g=fz)
deHo] APJAAEA gulE BYla, JLdH Ae=
CTX-M% ESBL #IvE A4 & 7 -9-olli= 1417} =
ST AAFES N 718k tH(14). Ben—Ami 5 I3 E
A2 A 32} 2419 A ESBL A4 Enterobac-
teriaceae Rat-&5& ZAFSIIEH], 10.7%2] i ESBL

=

e
A rl

At B A7 d = LA o] Flo] WA 1Hd 3 A
o] Q= HPAAE Foll A HE=Ho] 3 i’:ﬂ‘iﬂu}(SJZ)

T Lot AT A& 2002 d Kim 0] ¥ 8E od-of| A
71 4447 171€ o] f cephalosporin 334 ] A, 7}
7l A LA RIF S5 W FARNEA AN &
S YRR 794, 2004 Kim 52 ESBL A+ &
EZE el gk APJAREA o] F 6718 ol f9] e, o]
A 170€ o 3AIHH cephalosporin H43-& #3tom, &
= 3l B Lee 52 670 o] Yot A+ Al

A2 F#3krh(5, 11, 33). 2 ATelA =
ARG Rbo] S IAtRA oJulE Bl=dl, ESBLT 34341
94 T 23S A2 6719 vwke] Ag < 1
ol A A 5
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(CLSD °l|X+= ESBL A/d5+ X+ penicillins, cepha-
losporins, monobactam Ao UAS HolA|qt -
lactam/B—lactamase 2} A4 W A of s A 7443
< 7H 2 vka Bastgledl, AA| el s dFel
Wk B—lactam/B—lactamase JA|A| W WA X5 &
}E Hol 2o AE7MES BE ESBL AT <
carbapenem A7} A e ofof trkar Hfekal lk
(34, 35). o]= CTX-M& 3 22 vhA] ok W4d 2] ESBL
AT 2R A 7L—’F"é% oty & AA 7]
st 34 A58 HE EA Eekes A97t F7eEA
AF A ¥ (inoculum effect) Bohi= S48k 5895 $18
of 71 o7} AtH(36, 37). Rodriguez 5] L ¥ 3 CTX—
M~-1438 E. coli 8% AF-°|X % B—lactam/B—lacta-
mase SAA| 3 &AL carbapenem®] cephalosporin

o]u} fluoroquinolone .t} 2}2] AF-E-0] Yok7] wlif-of

=M
@

linical and Laboratory Standards Institute

_>|:

(9% vs. 35%, P=0.05) ESBL A= o3t A z}+stk 7¢
AZo] A== H9-ol= B-lactam/B—lactamase A A
e YA carbapenems A g aljof $hha T8kt
(17,19). 19t 2 carbapenem A WA 771 &
1% 7] Al&sPAA CTX-ME E. coli7} aminoglycoside®]l
i3l WA Ee] $ A7 Bol R 29E =
3] 31 7FA oA A A A2 AFE- % =tk A-g3st
I 3ATH(38). 2008 Ko s©] Warst sk=2] 21994 87) 3
b oA &It ESBL A #T9] A WdES
cephalothin 100%, cefotaxime 75.1%, cefepime 38.3%,
aztreonam 84.7%, ciprofloxacin 58.4%, piperacillin/
tazobactam 40.2%% X431, imipenemI A= 1.0% %
WAAES Bl o, & AFollA = cefazolin 87.5%, ceftria-
xone 28.1%, cefepime 12.5%, aztreonam 18.8%, cipro-
floxacin 34.4%, piperacillin/tazpbactam 25.0% 2] W&
S ® 93, imipenem?] UYAJ2 Ho|R] &Shth(28). o= &
A dnkropd sl JAgk Ak E 5 e 2 A
= o= 3151 7] wiitel v)&e] AfolE A7t
Zxobel A AHg-8HA] 9= quinolone Al Aol vigh 4 £ %
22 Warren 59 A7olA 4313 Q= 5 23
of &gt Al ] A U/d - F712} Arslan 59
TollA FAskaL Al A GALS] g5 Q23] 1A A
#|?1 ampicillin, trimethoprim/sulfamethoxazole®] t3gk
WA Eo| FolA WA 23 A B3R 9] AFE-] F7}e] wHE
quinolone A& 9] W& 57+ Azl = AAtH(39, 40).
25 A o)A, 13} FA| 2 A B S ampicillin/clavu-
lanic acid®} cefotaximel} ceftriaxone®] W/dEo] 242}
62.5%, 28.1%°1 =% A& 48A17F T Ht&2 90.6%
= B Ed, 2004 Lee 52 79 Kim 59 dolAx
A8 FAAZ ABsE 3t cephalosporin@ A A1 2] U]
E°] 60-100% Y= E3Fa A8 § diSo] 90—
100%01 S B3k o]= HF &% (inoculum effect) ol
3 st e 2A f A 57 52 213 Bdo]
Aok 2 Th(5, 33).

o] A7) AL AT Pl YA Akl 71 71
B , froleld BE B A AR S E 5
Qe ol WaRALelA S B 2zt 9lA)
v QpguleRo 2 Bel Al 10°/mL o) 4 Agkeha sl o]
o 7V & WA 5 Q7] Wk, SN A O % A
QARSI NN Zobe] A3 ] That HALE: Sl8) 71 A O
2 213 5 AP F shbel 2WAAE 3 A
W OR it e AgS B 4 9, Avskel vt B
PFstt BE ZolelA] AgrHal el i ARG 9
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