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-Abstract-

For the adequate treatment to infectious disease, it is necessary to identify the etiologic organisms
and evaluate the susceptibility to antimicrobial agents. As the patterns of resistance to various
antimicrobial agents is persistently changing, the significance of the antimicrobial susceptibility test
is enhanced more and more. We investigated that the usefulness of the E test(AB Biodisk, Solna,
Sweden) for antimicrobial susceptibility test to gram negative bacilli.

From December, 1996 to March, 1997, 118 strains of gram negative bacilli isolated from Dongsan
Medical Center, Keimyung University were investigated. The minimal inhibitory concentration(MIC)
was estimated by E test. Antimicrobial agents used in E test were imipenem, ceftazidime,
piperacillin/tazobactam, ciprofloxacin, gentamicin, ceftriaxone, amikacin, amoxicillin/clavulanic acid,
aztreonam, cefotaxime, cefuroxime, and piperacillin. The criteria for antimicrobial susceptibility was
the guidelines of the National Committee for Clinical Laboratory Standards(1993).

Among the 118 strains of gram negative bacilli analyzed by E test, A baumanii, E. coli, P.
aeruginosa and K. pneumonige were each 20, 19, 26, and 9 strains. In the cases of A baumanii,
all strains were sensitive to imipenem and MIC range was 0.5~2 ug/mL, MICs, was 0.5 ng/mL, and
MICx was 2 Bg/mL. The half of the strains were sensitive to aztreonam, and the majority were
resistant to most antimicrobial agents, except amikacin, aztreonam and imipenem. Among 19 strains
of E. coli, all strains were sensitive to imipenem and MIC range was 0.13~2 pg/mL, MICs was 0.5
ug/mL, and MICy was 2 ug/mL. The majority were resistant to amoxicillin/clavulanic acid and
piperacillin(9 and 12 strains). In the 26 strains of P. aeruginosa, 22 strains were sensitive to
imipenem and each 2 strains were intermediate and resistant to imipenem. MIC range to imipenem
was 0.38~64 ug/mlL, MICs was 2 tg/ml, and MICy was 8 lg/mL. Most of strains were sensitive
to ceftazidime, piperacillin/tazobactam, ciprofloxacin, amikacin, aztreonam, and piperacillin, but most
of strains were resistant to - gentamicin, ceftriaxone, amoxicillin/clavulanic acid, cefotaxime,
cefuroxime.
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The E test had been found to be valuable and to be a rapid, convenient and reliable method for
estimating MIC and detecting high-resistance to various antimicrobial agents.
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oA FeA AAEAE tdaa a4y, @
w2 sl Ay 2 AR 4 Fol AT F
21e] 7 $-ole A B (macrodilution) ¥} #) F
A &) A Y(microdilution) Fol now, AEsig
microdilution kit7} Tk AMEE I Q1w BEY
o vagPs W 2 Z3FFL o 0~B% HFR
del A ATHAEA 9, 1993).

3 AjR2o] /e TEE FIA A R F
A% AR %% (minimal inhibitory concentration,
o5l MIC)ZAHH o2 AB Biodisk(Solna, Sweden)
Ate] PDM Epsilometer test(¢]3} E test)7} 271
HAdth ol 7|&e] taa Y E §4% A
oz ztz BaldFe] ¥AMAl #eA AALE
MICZ &7 8l A H, plastic stripd] vl &
g A7 d&43, GAY FE2 e gl
t} o] = FAA A HAME A
of Fol dFof HIF F A EYY FL
tear—dropE-%¢] &4] A7} plastic strip&
Aste XA FEE MICE 48 F e o}
= ¥, A3 wo|th. 1A o] W
& 714 M (Wust 2 Hardegger, 1992) 2 %
o] 7R FFE HEE 4 glon, AT
9 FAF7] @ FFETFY ¥ Soe atx
ogakg uz e Aoz ¥l Atk (Miles E
Amyes, 1996). i

Campylobacter £9] 342 A5 HAMN A
£ Uaa iy, 94 #jx] R tdejA] g4
ToR AA #AFA HAFE AlAEH, micro-
dilution®l o] H]3LH FL& JHOoE o]&H1 fl=
o), MICZA<S 98to] E test 59 o8 AAMY
£ 243 43 98 A¥ & et g
(Teover et al, 1992). 538 A< 054y
7 & X EE AFHY AHE By Fgn
gr}, #vt obug} methicillin resistance Sta-
phylococcus aureus(MRSA)S) ARl 7244 ZAA

S
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A% E test(Difco, USA)E ©]&3td epyz |
g A7 BE MRSA FElEsids g3 dne
3o FQoia #riNovak et al, 1993).

AAES 2FSA TE R A &
Al AAL D MIC &R 9] E test® 3831929
AFH FE43E Lolrua et
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1. CHahd =

1996 12¥%E 19974 39744 A
Fatelgd gddE s nyEAAMAA EEE
g4AAE AR ek HdEFE 18
A DrFL.BAM Acinetobactor baumanii(®)d A
baumanii), Escherichia coli(®)38} E. coli), Kleb-
siella spp, Pseudomonas aeruginosa(o}dl P.
aeruginosa) 52 118 #FFJtHTable 1).

2. "iplE
A

#eA AR #971#L NCCLS

(National Committee for Clinical Laboratory

Standards, 1993)2] 7|&o| 2Jsle HAFFoH
MICY] 71&ol 2% A, T #HT4, A%
Aol WAL Table 24 &34t

3. E test (AB Biodisk, Solna, Sweden)

E test& 913 #8)#)+= Antibiotic sensitivity
medium(BBL, USA)E ¢]&3tde™, ¥ petri
dish(® 73 150mm)o] 7 4mm(4 £ 05mmA =
7t HEE ek 2 HHog FEd A
7] 118%2] ¥5% Miiller-Hinton A u}=]ej 18
A ZF dFok wl9Ete] McFarland 2% 053 &2
ZAse] WF WEOE Antbiotic sensitivity
mediumel| #5844 =%EAct. TEFYY 5
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Table 1. Gram negative bacilli assayed with E test

Gram negative bacilli Number of strains
Acinetobactor baumanii 20
Citrobacter freundii 2
Escherichia coli 19

other Escherichia spp.
Enterobacter spp.
Klebsiella pneumoniae
Klebsiella oxytoca
other Klebsiella spp.
Morguanella morganii
Providencia spp.
Pseudomonas aeruginosa 26

= O s = O O =

other Pseudomonas spp. 2
Proteus mirabilis 6
Proteus rettgeri 1
Proteus vulgaris 4
Salmonella spp. 3
Serratia spp. 5
Xanthomonas maltophilia 4
total : 118
Table 2. Interpretive standards for susceptibility testing”
Antirnic;obial agent MIC(ug/mL)
an
Organism Susceptible Intermediate ~ Resistant
Imipenem <4 8 >16
Ceftazidime <8 16 =32
Piperacillin/tazobactam
P. geruginosa <64/4 >128/4
Other gram-negative bacilli <16/4 32/4~64/4 =128/4
Ciprofloxacin <1 2 =4
Gentamicin <4 8 =16
Ceftriaxone <8 16~32 >64
Amikacin <16 32 =64
Amoxicillin/clavulanic acid
Aztreonam <8 16 =232
Cefotaxime <8 16~32 =64
Cefuroxime <8 16 =32
Piperacillin
P. aeruginosa <64 =128
Other gram-negative bacilli <16 32~64 =128

* NCCLS(National Committee for Clinical Laboratory Standards,- 1993)
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Table 3. The results of antimicrobial susceptibility by E test

Organisms P TZ PIce Cl GM TX AK XL AT CT XM PP
A baumanii IS 20 % % 1 1 1 g 1 10 . 1
R 18 17 19 19 9 7 9 10 9 10 9
E. coli IS 19 16 16 18 1? 4 17 g 14 14 1g f13
R 3 3 1 3 5 2 9 5 5 5 12
Escherichia S 1 1 1 1 1 1 1 1 1 1 1
Spp. R 1
Enterobacter S 5 3 3 4 5 3 5 3 3 3 2 3
spp. | 1 1
R 2 1 1 2 2 2 2 2 2
K. pneumonia S 9 8 g 9 8 7 8 7 7 7 6 3
I 1 1 1 1 1 1
R 1 1 1 1 1 1 1 2 5
Klebsiella S 4 4 4 4 3 4 4 2 4 4 4 2
SPp. I 1
R 1 1 2
K. oxytooa S 1 1 1 1 1 1 1 1 1 1 1
R 1
M. morganii S 2 3 4 3 2 4 5 5 3 2
1 2 2 1 1 3 1 1 2
R 1 1 1 1 5
P. aeruginosa S 2 21 20 16 9 3 15 15 8 18
1 2 3 1 3 12 4 7
R 2 2 6 9 14 1 4 26 7 1 26
Pseudomonas S 2 2 2 2 2
Spp. I 1 1 2
R 1 2 1
P. mirabilis IS 5 5 5 5 ? 4 5 ? 5 411 4
R 1 1 2 2 1 2 1 1
P. rettgeri IS 1 1 1 1 1 1 1 1 ) 1
R 1 1 .
P. vulgaris Is 4 3 4 4 4 2 4 % 3 2 1
R 1 2 1 1 2 3
Salmonella S 3 2 3 3 3 2 3 2 2 2 2 ‘ 3
spp. R 1 1 1 1 1 1
Serratia spp. IS 111 4 3 4 3 % 4 113 % 3
R 1 2 1 2 2 1 1 2 5 2
X. maltophilia IS 1 % % 1 1 1 1 1
R 3 1 2 3 3 4 3 3 4 4 4 3
C freundii IS % 2 2 2 2 2 2 2 2 2
R 2
Providencia S 1 1 1 1 1 1 1 1 1 1
spp. R 1 1

S; susceptable, I intermediate susceptable, R; resistant

IP; imipenem, TZ; ceftazidime, PTc; piperacillin/tazobactam, CI; ciprofloxacin,
GM; gentamicin, TX: ceftriaxone, AK; amikacin, XL; amoxicillin/clavulanic acid,
AT; aztreonam, CT; cefotaxime, XM, cefuroxime, PP;piperacillin
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Table 4. Antimicrobial susceptibility of A. baumanii by E-test

MIC(ug/mL)
Antimicrobial agents
Range MICs MICq
Imipenem 05~2 05 2 .
Ceftazidime 8~ =256 137 256
Piperacillin/Tazobactam 8~2=>256 26 >256
Ciprofloxacin 0.25~256 64 64 -
Gentamicin 05~=256 64 64
Ceftriaxone 16~ =256 2256 =256
Amikacin 1~=>256 24 256
Amoxicillin/Clavulanic acid 8~=256 256 =256
Aztreonam 32~=22056 =256 =256
Cefotaxime 16~ =256 2656 =256
Cefuroxime 64~ 2256 =256 =256
Piperacillin 8~ =256 256 2256
Table 5. Antimicrobial susceptibility of E. coli by E-test
MIC(ug/mlL)
Antimicrobial agents
Range MICs MICgx
Imipenem 0.13~2 025 2
Ceftazidime 0.25~ =256 05 256
Piperacillin/Tazobactam 1~=25 4 256
Ciprofloxacin 0.03~64 0.25 1
Gentamicin 1~256 2 64
Ceftriaxone 0.03~ =256 0.25 256
Amikacin 1~256 4 16
Amoxicillin/Clavulanic acid 4~256 16 64
Aztreonam 003~ =256 0.13 =256
Cefotaxime 0.03~ =256 0.13 128
Cefuroxime 4~ =256 4 =256
Piperacillin 2~=2256 =256 =256
Table 6. Antimicrobial susceptibility of P. aeruginosa by E-test
MIC(ng/mL)
Antimicrobial agents
Range MICs MICy
Imipenem 0.38~64 2 8
Ceftazidime 1~256 3 24
Piperacillin/Tazobactam 2~2=256 8 256
Ciprofloxacin 0.13~64 025 64
Gentamicin 1~=256 8 256
Ceftriaxone 8~=256 32 =256
Amikacin 025~ =256 16 256
Amoxicillin/Clavulanic acid 64~ =256 >956 2256
Aztreonam 2~2=256 16 256
Cefotaxime 4~=256 32 =256
Cefuroxime 256~ =256 =256 =256
Piperacillin 2~=256 8 256
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=27 U 58 Aol A3dY AAN 293
A g BHAT = 2A 4Fd FAN
B2 Jebd ¢ 228 7153 McFarland %
058 ZFUch Mo EHo] nt2Y] Ao
E test strip® ¥& A% AAHe] 184 g3
B3 & 4 7] Wiwel < 1552k WRIEke 3
e 2o] AxHA & & E test stripg d
A3} E test applicator® F3 o] 3o} LR
ERd e 949 AF @ strip ZAAL
iR 2 29 § 4 7] Wi &7]1% ¥3n FU
ol EHAAE 35T A 18~24A17 w4t F E
test strip% E}1¥ 9] AZAA N7} e ZA
A& MICE 2 B4 sty em(Fig. 1), e}d¥e &
2 AR ete] 249 Ho] EAT W WAl
£ RALE B F4o] dAld M w2
rro AE MICE Bustgct 28l @4
o] FEHE sty 289 FFAIL E test A7
g B #Ede] YAE Holw TRE T
MICZ #3381k £ Ao o]8¥ E test FAA
¥ imipenem, ceftazidime, piperacillin/tazobactam,
ciprofloxacin, gentamicin, ceftriaxone, amikacin,
amoxicillin/clavulanic acid, aztreonam, cefotaxime,
cefuroxime, piperacillin % 12%F°]%th

4. AT HAtel 3z

YA BEABAY AEBAE A BREF
2% E coli ATCC 259229} ATCC 33218 3 P,
aeruginosa ATCC 27853 5 3TF& o] &st5th

Qe sl Agste] 1 Faot 54
Aol TR W NPT U@ PAE A
A 8 Aoz B

E=| a

E teste] o] €® 11859 1#&3A 5 A
baumanii7}y 2085, E. coli 1975, P. aeruginosa
2603, K pneumoniae 9T7F 2 7ElEFEE
TAEo] 9l JATHTable 1). NCCLS(1993)¢) 3
o o&te MICE #4% 247 #%d A
g 44 e die odgstA el tiTable
2,3). #HYW edTolt izl F f]le)

" 4 9= E. coli, P. aeruginosa, A. baumanii,
X. maltophilia 59 75 o2 FAA, 53
cephaFl @ beta-lactam7Aol e tirl49l #F57¢
A& Hol UM

A bauranii®] 7% imipeneme] EE FF
o 7+eAdg viEhel MIC ¥$lE 05~2 pg/mL
93, MICsS 05 ng/mL, MICo2 2 ng/mLe| %
o} Aztreonamol ¥t §bR9] TFI}F Aol 1,
amikacin, aztreonam, imipenem< )23 7)El
gAA e Hulkg o] AYFTFE BHEHAU
tH(Table 2, 3).

E. coli 1985+ imepenemd] EF #Z4 o
Qln MIC ¥9= 013~2 ng/mle T, MiCx&
05 pg/mL, MICeo< 2 ug/mLo| Gt} 18T Fo) A
ciprofloxacin®l #ZA4+A4& vERUIE, MIC H9&
0.03~64 ug/mLA 3, MICs2 0.25 ng/mL, MiIC
2 1 pg/mlolGet. 17TFAA amikacine] 744
& UEhiY, MICs2 4 ng/mL, MICx 16 ng/mlL
el4itl. Amoxicillin/clavulanic acid 2 piperacillin
9] AL e ool AFH(HDZ 9 124)
2.2 ¥4t Piperacillin® @502 AU
& 79-RUR= tazobactam 59| beta-l actamase
inhibitors} £%+¥ PTc(piperacillin/ tazobactam
Aol #Zgdol F7hso] JERsTHTable 2, 3).

P. geruginosa 2605 % imepenem®l] 2277}
#AEAol A3, ZH 2 F7t SR A8 2 A
P4¢ Bk Imepenemel Yig MIC 9% 03
8~64 ng/mL$3, MIGs 2 pg/mL, MICy= 8 1
g/mLelt). Ceftazidime, piperacillin/ tazobactam,
ciprofloxacin, amikacin, aztreonam, piperacillin
Fol ddse wFs AeAdE vERd W
gentamicin, ceftriaxone, amoxicillin/ clavulanic
acid, cefotaxime, cefuroxime 5o+ vick¢ &
F7} AZLAHE B¥HTable 2, 3).

il &

A F4 B4 PHeRE T4HY o
PER SRR EEEEEEER SRR
ol gled TR T4 B gEAL Ha
FAAA FEMIC) 2 M4 A FEMBO7
A FE % 9Tk BN A54 FTHE 8
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YIRS H16% Fosk

T 4 Qe vaz FAYH Ao)rt o

2o AZo] 7dE E test(AB Biodisk,
North America, Inc., Piscataway, NJ)& t&3
FAHE 548 A2 MICE SHE 4 3o
I 8Kl F7Etn e FAo|th(Finegold,
1983). FEA7F FHE AHA stripe HE 5x
50 mm FEEA strip®] ¢ S| GAZLE
FZ=THIE Zhe daEAIZE kA 9TH0.002~32
ug/mL, 0.016~256 ug/ml). 1% F F4 AH
o] B ta3 e d¥ae v2A g
48 T& tear-drop¥ & YEMA HI strip&
NBAZE F4 AAWY fFes FaAY F
Z7F MIC7} HA @tk E tests 1)<l v
A Y v AE W) 5% HE X &
& Holm ¢glon, o7 FDAY A& WA= ¢
kARt @2 9) Zidstn) HelAde olvE Y §
Ao Xe dAdF R HA o]-8H I lE FA]
ot vz FEE Mgt e FAHEAA
A H&¥ F glon, £ taa iR
e 7E F 8 MICE FAE 4 g ¥ o
et &4 o8 714 g el oA = MICE
7% £ Stk

E test®) A4 2 A¥L P qeruginosas
o2 MICE &4 3I3E | W¢ 53R
] (Marley et al, 1995), t}3 #59 Adx
TFo)A E tests} 71E9] A, kA s)ay € |
FEAY B3 433 A" AHE 2 F1 3
tHBaker et al, 1991; Douglas et al, 19M; Hoffner
et al, 1994; Van Dyck et al, 19%4; Colombo et al,
1995). =3 E test® Enterococcuss 9} 4] amino-
glycosidesd] i =59 WA & Rele T+ &
&(Schulz ¥ Sahm, 1993)8tAY #7214 AF
(Wust 2 Hardegger, 1992)% Pneumococcus
%% cephalosporin® 3143 (Jorgensen et al, 1994;
Macias et al, 1994) 5& &431 7HH3lY AYA
A EFHE & 4 dvzm Ak ey
Preumococcus®) W3t quinolones?4 AAF &
EAldE 018 gl 95 dddA 9o Ae8e
2y % 917 wjEelgtn 318 tH Andrews et al,
1993).

AzLEo] £ Ao E test stripS AHESE
2% v23 FAHE A8 e FAM ol

| E0E £49 WEglo] 44 E testE A E
T e Aoz A en, Bt HE&E HA)
A%E A7 9N E ded 2 B2 F9H
of Badtn AlgEfirh AA, FEFH F
Z7F UF B8 BSde 4 AAde AA5
Foatx o1 AT TR dA Al A
Azt HA vebd 4 QB2 M5 McFarland
8% 058 %30 o5 Fx9 EFUF Ha
stElEtn AR R B4, SHuAe] EWol
$43) vt27] Ao] E test strip® ¥& A%
ANl nEA g1 BA ¥ 4 vk e
2 ¢ 1587 WA gte] Hoid $Eo] dRHA
3l S ZA YA E test stripS VA E test
applicator® F3ej w3o] 2] EH F2
dd FF € stripS FAA} WjAR 29 &
4 917) dEe] &71A ¥3 FAk  o)u E test
BEE 98] 2eE vacuum devicesE o £
B¢ 2ot GA Ay g Uk 23 A Az @
42 BYAEE 471 Fgt e FAILE
test ATE FAlo| #E3e] UAE BolE B
g 3F MICE #3438 H98 % vu Asg
Batol g} E test stripd] BB AFE F93
oot grin YAEEH 04 AFES TEH
22 tjad FAbHe Ae-ox Fesiejel & g
Agtn AzEh

E 499 A7 AT F FF7 wekA
Z+E g Aldl @ AgAdo] ke A el
22 o&d 28 A1EE nEsld 4 WA
e st AlE FAslA Adgaleor giddn Az
gk 2739 AR imipenemAlAle] AEAS
VeElllE 57t B d5A Yelgths AR
o, ¥ 289 A3} Pseudomonas, Morganella 2
Proteus BNA AFAT A& e, &
3| X maltophilic 4 T5% 3T8FNA imipenemo}
AgAE 2ty A baumaniiTt S cephalothin
9 B-lactamA % B-lactamase inhibitor#lel # &k
e YEE 447 B imipenemTre] &
= TF #A59E vehle] MIC ¥ 9+ 05~2
ng/mL¥ . Aztreonam 2 amikacin®|®F o Wb
9| 57t Aol S B e FAle it
T ool AN #FE BAHHY A baumonii
& A% FTA QAN frolgtdol & AR A}
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239 E coli 1995 imipenemol 2% 7
A ol 1, piperacillin® ©Eo8 ALEHUS
A-B}E  tazobactam 59 beta-lactamase
inhibitor$} %% piperacillin/tazobactamel]
F40] F7tse el eng ddA AAd 12
Zatedol & Ao g AIREATY. P aeruginosa
267 F% imipenem®l 22¥8F7) Ao, &
4 27t TR AT R AYAE 2
amikacin, aztreonam, piperacillin 5ol elgo] #
F7} 2448 VER ¥ gentamicin, ceftriaxone,
amoxicillin/clavulanic acid, cefotaxime, cefuroxime
Fole divkre] 571 AgAdE B o)dy
A%g 59 LedFouit daA 34 8l
gE A vehvez H4§ JaA N8E 93
AMe 24 AT @530y, o8 YA
BE BEU2sty JHAE MASIHor & Ao
AP, 745 Y TF AE FTA
T4 AAZE A713 02 BaFHY YAYER o
£ vigeg 744 2 AsAdY BAEE shelety
FHAE AAs ok A G4 2 288 ¥X
g 4 s Aol

o}}e] AAg 3 E test’t #40] 7tHs}
i 2% 2 A Alzte] GEFHm, $A o7
+o) dZ gl F 59 FHe] o] YA E
ArMd el & g-o] fE-teletn AZrdr) EE 7|
&9 AAujx L FHAA] FHHY, S nF
AgMgez SAHAYE MICE €44 23 &
T & B oh2} AA AEAl Xy EF
oA FEO AAo AT HHd E =
¥l € & o Algdrt

2 o

AEAR A J-Y N5E e 49F
o] Bl 543 g Al o B Rt
83 a2 g gl diE g 73
o] #dglol W= 1 gl dFA A HAL
g2 Fa4¢] FUH ok AAEL 2¥F
A g e s Al 244 HAR) E test
g Hgslgon AR F84E dolrnx
5t

19963 1295 19974 39744 Aol st 54
8 TN Eee 284 T 118E
F5 Ao s 19tk E test(AB Biodisk, Solna,
Sweden)E ©1439 Hi FHAAFEMIC)E
S48 E testoll o]-8-2 3¢ A< imipenem,
ceftazidime, piperacillin/tazobactam, ciprofloxacin,
gentamicin, ceftriaxone, amikacin, amoxicillin/
clavulanic acid, aztreonam, cefotaxime, cefuroxime,
piperacillin 5 12&°19 k. A 754 HA
BA7]%¢ National Committee for Clinical
Laboratory Standards(1993)2] 71&e] <93t
47334

E testd] o]&¥ 118%9 aF34 7% A
baumanii?} 2043, E. coli 1995, P. aeruginosa
267F, K pneumonige 905 2 7|t FEE
FA o] At A baumanii®) 7% imipenem
glo] BE FF A& vehiel MIC M=
05~2 pg/mLA 3, MICso& 05 ng/ml, MICyn&
2 pg/mLol9H}. Aztreonamol %t W49 #F7t
44 °) 942 1, amikacin, aztreonam, imipenem
& A9 71el FEA ] kg o] 4fo] A7
A #3949 E coli 198%FE imepenem®l
25 5ol E MIC ¥+ 0.13~2 pg/mL
A3, MICs< 05 ng/mL, MICw 2 pg/mLo]
At

Amoxicillin/clavulanic acid 2 piperacillin®] 7
S Fhits o)de] A (HzH 9 2 12428 &
AYA). P aeruginosa 2675F% imipenemol| 22
57t Aol AN, 42 2857 T = AT
4 4 H3AHL B9k Imipenemel ¥ MIC
9= 038~64 ug/mlyzd, MICope 2 ug/ml,
MICoo€ 8 ug/mlo] 1}, Ceftazidime, piperacillin/
tazobactam, ciprofloxacin, amikacin, aztreonam,
piperacillin 5} thtlé=9] #F71 A4AE e
W WA gentamicin, ceftriaxone, amoxicillin/
clavulanic acid, cefotaxime, cefuroxime o= o
ool @37t AAdE Aok

E test® MICE 7HHgta, &84 &34 &
4 1S gl opet AA FFAY AEA EF
qaA Fxe A 4F A W A
g N&F B0 & 28 E At
AtE €
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