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21 o) oy o) A 2] 5 o imipenemol) o & H 2925 =7} 8 pg/ml o] Afel 51709 E=F vl E IHEA
ZEE F metallo-Blactamase (MBL)& A4 3= FFEL el 8, 28 FolA WA o] 3% Pseudomonas
aeruginosa®] 9 T W T LY 9] A}F Foli] i) A5 AAF Bolx FTA =FE FolH i) 9
71 9] “F3(Pseudomonas aeruginosa 23 R Achromobacter xylosoxidans subsp. xylosoxidans 75)7} MBL %4 & 1}
Bg.en, PCR A3 93 25 A blaviv-: §A A7 RBH Y o] § Fo) A P. aeruginosa DK569% aztreonam
(MIC; 8 pg/ml)£ A 9] 83 A1 Y & ¥.E f-lactam 3HFA), aminoglycoside, ciprofloxacin®] W14 & 2o aztreonam
T4 A E o] 43 A4 AIAE Ro| = §TAE R34 8151t} One disk synergy testo] A AW ¥4 =
§& o] 83} JZF 74} APE & A3}, aztreonam (AZT)9} piperacillin-tazobactam (TZP)¢] 4 2 ¥-74]
X2 6X 7} o AZT £+ TZPS] &5 84 32 B 347} /1873 A} 28] I AZT 9} amikacin
(AN)9] ¥ Yol A = 7 & 6A1 7 Fo] AZT == AN9| &5 34| 9] Foj i} F47} V1712 a8
o AT § F 2L YuE A5 AE Ro|A| B3] 9 A FAE 2g3 AYRAS. A9 A $EA
2 e g o 74 =2 8X 2 Fol AZT, TZP R ANS| D5 F-oio] u]sto] W8 o] o8 F471 vV
18332 astd & nslE A4 RFE Bec) o] A= A 871 94A & MBL AT A el g A

el AZT, TZP R ANS| A 71X A Y¢ade] $848 Aelzhe AL Jvide.
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Pseudomonas aeruginosa= M H(17%, 2nd), ¥l=7|A] B

3
(11%, 3rd), F32EE%, 4h), HEE(3%, 7th) T LA
9] dgle] & F glom, ARZEE FollA] SHUAZ B2
Foz HuET k). o] Fol o YU ZEEY A&
Ate] Y918 25 #3171 ofE 9y e 387, WA,
o8 A5A), v Tol I AoFE FAHY, AF 5
£8 EME HPrh4). Carbapenem 3HFAE Streptomyces
cattleya?lX) 4249 thienamycin®] FEAZ penicillin $2] 3
WA AA9) sulfur 947} Fa2 OiAEHA ek 281 tE
B-lactam A U= aminoacyl ZHE(cis TX) A ¥
hydroxylethyl Z37} trans 722 Ho| 3o HFESY B-
lactamase®l] ¢HA3IThn d# A Qlth15). 7€) B-lactamA =
232 penicillin binding protein (PBP)-37} A¥ste] A¥d 34
& AAER=do] WA carbapenemS PBP-1a, 1b ¥ ofYE}
PBP-29}% Al WhE 2 (bactericidal) EIHE Holi A%
o] AAHE TAME FFEHRE LIHT F Uvko). =T
carbapenem EA}Fo] ZLMW; 299) H 31H 2 A
zolng AX U2 I o] agddT 9 agsAdl
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il $-3k FES BATh2l). 53] 2] Al 2
Z AL Ho|E P aeruginose®] A= 53 S8 s B
B HERFA, EE I5T Ta5 A 2 cystic fibrosis
B Al aminoglycoside SHTAI}F W3] A1 A HE AF
3t gt Al olthe).

A2 carbapenem T A ARl F7}181HA] cabapenemase A
Aol that B39} 27191 9k CarbapenemS: 71 2+ 230
dH= AAE Blactamase®] LFO2X, BAE 3l zinct 22
metal ©]20] PQ3}7) W F metallo-p-lactamase (MBL)Z ™
=2h20). 2N P aeruginosast 28 I57 B E I8E
A A TF23) Bat obEl Serratia marcescens (18), Enterobacter
cloacae (10) 9] A M A% MBLY AZo] Zy1E 1 k.
MBLS 2384 Aol BA3HE Blactamase T B4 M7
7V HolA carbapenems X3t -9 Blactam FTAE
71FEESIE R o]E ol 93 74 X gel Ak EAE ob]
&kar ATh17).

ol MBL ATl 23 7+l X8A Aol digk &7
7} AP =], Watanabe (2202 penam 4] 2HA BhA
Xl 7HE-A71E HIVEE 2-carboxypenam (T-5575)°] MBLE
Tshe tRE) Blactamased] SHAEH 53 JFENS
BTk 349 1(12), Nagano S(16)S 1-B-methylcarbapenem
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A7} IMP-18 MBLE 2JAI519, imipenem %= ceftazidimed}
&t ov] Sle A5EAAE Bk Stk 12y o7}
Al MBLE 87402 JAgh= E4d] i3t A+= LgolH,
PR AMEEY] i E @ Agto] A€ Aot} et
Al Ag7HA] R Al oA A ARgslef s, &
o] tijtez Al WSS 18 4 o ol7A
MBL 34 ool i3t gtA] A5adol] o d+= ¢ =&
AAoln}. A Wk i) WATTY A A i) HEFE
o Zhael o3 E4 Y A i) o TR ool oF
4G iv) SAAE 457 dsaael Uig Jd 59 ofE
o] &-Hrh(1). ZHtA| s et A& checkerboard B A
EEZAL AR (time-killing curve)ol] &Jgk Wigo] & A Qi)
Checkerboard A& thFet g4 3ol digh 4ol 71538
U A@o] HE3tH, Al (bacteristatic) AT B 5 ke
o] ATh3, 5). BEERAL AP gt Wikl o3 A
(bactericidal) E#-E WHF3H in vivod] ZAx}e} 71 & X3
O 43 Aok 2eu AEG P SR AT A E =
go] Bo| £285E WHo| L, BHE + v FAY =F
T Ak 4= el gl Aot}

REEAAL AEolA dsasol st Ao 9 o] 23}
7} o] R RAA] ARA 71 s 7Fe A He), Wit
o3l 17100 oJ3l2 T2 FAAAS 0 Asanr) slcka Ao
8Hk(14). o] Aol agWTE, B3] Enterococcus spp.oXe
BEEHRE F AFE § oy aHSA Telde 243t
5 A4 (regrowth) Wil FEHE o2 ol Agho)
Aok 2824 7R AP WA AF 3% (aggregation)
€ biofilme FAE 5 V] WEol A UjFe e =25
gAY w5t g o, &3k A% £t A St
Aol thg 2% Astatiar $ekg). B ofja} B-lactamA
© AlZre] Ak Alg vl 48 848 = ok olg}
22 olfE aHSA THEE 24417 o) AFA]o] ot A
FTHEILE 5T F glonT A =& F 6827k A}
FEEHE dSs=d 8 ¥EA ATk, A= iR
£ B-lactam IS 8217 oJUjel] NHE R Z QAbE o
2% o] Hh{o] ofu] Q1S Aolg} AlEHrk

E A= o}d)7ER] MBL Aol 21§k 7Hd o] 89439
AZA7} e 38olA o5 ol 9T 7o) AHo| T80
Hiz} s adE Hole A 2FaAE B8

BT

et 23

2001d 3EFE 20039 129744 S thsPEdelr EelE
P aeruginosa B XEF B|LETF oA Viek 2 tjAF Ak
HollA imipenemll W3l WS 758 tio2 njFAu) =]
2] 24 %4 (microbroth dilution method)©.Z imipenemol] t§+ i
A& %= Minimal inhibitory concentration, MIC)S 78}
NCCLS guidelineoll 2|8+ W4 7]E0] 16 pg/ml o| 2 thAt
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o] S ot Hel7] HAsted MICH} 8 pg/ml o1l FES
Hatdok 79 4% MBL A1 0]oJA imipenemo]
& MICY} 256 pg/mlQ! P aeruginosa DK5695 E 23] =
Fo2 3

N

= 2 orx

o~

R

o 5%
o] $4E BEAY AN B D P8 AE £
7191 Vitek system (bioMrieux Inc., Hazelwood, USA)S ©]&-a}
Hom, MBL 4972 API 20NE (bioMrieux, Marcy I’ Eltoile,
France) ¥ 168 rDNA 971448 402 glslHTh

Metallo-B-lactamase A4 MEAS

Lee 5(11)%] WHUIZ EDTA double disk synergy test
(EDTA-DDS, °}5 "= J5a7 HArhE Aldsides W
< ] Awshd o 2o s B¢ wjdst #FE
McFarland 0.5%° 952311 MH (Mueller-Hinton) HjA]ol A3}
%ch 0.5 M EDTA §-2 disodium EDTA - 2H,0 (Sigma, St.
Louis, USA) 186.1 g= 1,000 ml®] FF9l 0|1 NaOHE
pH 8.0°] Bt & Bistd AME3SISIHE 10 pg imipenem T2
32} 05 M EDTASY 10 piEs Eoje=d JAamE ta=agt A
27} 10 mmE=A) 8l 16~18417F F<H viFalgiTt, ool T
t&= Abololl A7 A= A71AY JAgiZE HAH MBL
o= WA (Fig. 1).

H4ERHE 2ol oMo ME F YEEZAtimekiling)
48

YSENE B0l gdM|el MEZHA
4 MBL 43 Pseudomonas aeruginosa®l 3k HAA =
=7t 7 W& aztreonam (MIC; 8 pg/mly} @) 7}A) B-

Fig. 1. EDTA double disk synergy test for metallo-B-lactamase
producing (upper) and non-producing (lower) Pseudomonas aeruginosa.
The right disk contains 0.5 M EDTA and the left disk contains 10 pg of
Imipenem.
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lactamA], 13 aminoglycoside, ciprofloxacin, vancomycin,
tetracycline, trimethoprim-sulfomethoxazole®] HWHEIAE L=
gabdo g AEalTHone disk synergy test). ‘ool thsh
M AXE 98] aztreonam (AZT)S) sub-MIC (172 MIC, 4 g/
ml) ¥j XS AZzsFAct AZT 4 pg WA $olA McFarland
058 ko g 48 HES £ 90N AT A v
AF 2% 37°CoA 16~18A17F W3t ol FAI &
TFAE A7 % MH iAo A7) A teaE E8lF
I AZT 4 pg ¥R AAet Blwstglct. dsase] gL
Pestel 5(19)2] WHol whe} A aas gg3t do ¢4 &
FAE BA &L wiAS )M FFAES), FHREO, AFA
®el w2t 242} 2, 1, 0 FostAct. TAE ¥ iAo
A Allel A7e] AE HA] &2 wiAe] A 2
Hlmale] A okdo] Wd B9(S,) AFE AEsete 1
3T & RoL 1559 A% 23, R—S89 4% 334, §-5°]
U A AA0] Fviek AeE 13, 2 oldle 0 F
Ak A5 ane] 3F BE S 8,0 FSHE WS
=), 149 A% weak, 28-S moderate, 183 33L& strong®.
2 747t STt AZT 4 pg ¥iAAA FeEAE Bl 57t
A A dish sub-MIC MAE AxdA FSEAE A
RIS A,

MEEZ{A(time-killing curve)

One disk synergy testoll A A5 aEA7} 714 & 3l 2E-&
Aestel WEEHAL curveE AAF3ATE A AZTH
piperacillin-tazobactam (TZP)2} B3l &3 Fs&37} 71 %
7] W) o) MBS YL, AZTH amikacin (AN)2] -2 synergy

Pseudomonas aeruginosa®) I3 S| Wawel a7 341

scorer> weako| AT 7M. AAN7} 71 371 Wil Y
3t PEA o2 AZT, TZP 2 ANS| A% el o8 s
Y= A3k

REBAA curveE B4 $18t AZTS) 7% 12 MIC
EAEEE 4 pgmhyg JEIPYT TZPE 122 MIC (32 pg/ml)
& Mg 28y AN9 7% MIC7} >256 pug/mlZ 172
MIC (128 pg/mhe dF ¥ =2 4 gle F=Hth wet
A g ¥F FEE 7|FOE 16 pgml (IEHS; 1025
pg/ml, Y >35 ugmlE AR AHE HEage 9
oA AR Zzbe] ghtA] FEUlE AletTt.

T A% %t MH 9H91% 7.6 ml] McFarland 0.5%
(1x10* CFUmDe 79 04 mE Qo] HF &+ =7} 5x10°
CFU/mI7} SiA 8tk o]olA] 0AIZY, 3417, 6A17, 24A3F &
B A7, aNzE, 8AIZE, 2407F wlok ol Y] dE S
519tk T Eliopoulos T G)HE Aldsid=H], 2 A7)
o 05 miE F3k 045% AEAES 45 miol 4o} 10'5-E
10744 AS 81431 o] & 25 wE #stel BAPA AFEA
ok Fe] AL Bl aE(10Mxdox 2 AldsIAT

dat 9 0

Vitek system % U223 2Pl A imipenemol W72 94
Z7} AEElon, 0% imipenemol] T viErdA] uix] 54
Holl A MIC7} 8 pg/mi o) FF+ 51FFA olF 51719
TFE P aeruginosa?} 4405 R, A xylosoxidans subsp.
xylosoxidans7t 7% 3¢}, Imipeneme] MIC7} 8 pg/ml ©)/<t
5173 % EDTA double disk synergy test 237} 24¢] MBL

Table 1. Synergistic bacteriostatic effects of different combinations of -lactams and aminoglycosides against P. aeruginosa DK569

Agar with 0.5 MIC of Antibiotic disk
Antibiotics (Ug/ml) AZT TZP CAZ FEP AN
AZT 4 Inhibition zone (mm) 19 (8.5% 16 (5.5) 15.5(5.0) 13.5(7.5)
Susceptibi]ityb RS (59 R—=I(m) R—I(m) R—R (w)
TZP 32 Inhibition zone 25(3) 144 (2.5) 16 (4) 13.5(7.5)
Susceptibility S-S (s) R—-R (w) R->I(m) R—R (w)
CAZ 16 Inhibition zone 215 14.5(2) 135(2) 6.5(0.5)
Susceptibility S—S (s) R—R (w) R—R (w) R—R (w)
FEP 16 Inhibition zone 21 (D 15(2.5) 13(0.5) 12 (6)
Susceptibility S-S (s) R—R (w) R—R (w) R—>R (w)
AN 128 Inhibition zone 27(7) 18.5(6.0) 15.5(3.0) 17(5.0)
Susceptibility S—S(s) R—>I (m) R—I (m) R—I (m)

2 Increased inhibition zone (mm) than control (without antibiotics).

®Susceptibility is determined by NCCLS guideline (NCCLS, 1998). S, sensitive; 1, intermediate; R, resistant.
© Synergistic bacteriostatic effect is defined as absent (S3=0), weak (S3=1), moderate (53=2), strong (S3=3). a, absent; w, weak; m, moderate; s,

strong synergic effect.

Abbreviations: AZT, aztreonam; TZP, piperacillin-tazobactam; CAZ, ceftazidime; FEP, cefepime; AN, amikacin
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Fig. 2. One disk synergy tests of Pseudomonas aeruginosa DK569. (A) is Mueller-Hinton agar without antibiotics. (B) is Mueller-Hinton agar with
4 pg/ml of aztreonam. The enlarged inhibition zones in MH agar with antibiotics (B) are observed with TZP, FEP, PIP, and CAZ disks.
Abbreviations: TZP, piperacillin-tazobactam; FEP, cefepime, PIP, piperacillin; CAZ, ceftazidime; IPM, imipenem; CIP, ciprofloxacin.

ATE 97FA 2T, PCRY F7IMEE I AT o)E 9
TFE ZF VIM2¥ Blactamase FrAAHblavm) S BA-3811
ANTH@7 v]AA). olF A T4 dHel et Vitek GNI
card, API 20NE % 16S 1DNA Zh= X313, o] #FE
< P aeruginosa 207} A. xylosoxidans subsp. xylosoxidans 7
AFE R U

o HEE

HSSEHE 20|z oMY MEHAM

°|E ¥ P aeruginosa DK569% aztreonam (MIC; 8 pg/ml)yS
ALsta APHF EE  PBlactam  FHA|,  aminoglycoside,
ciprofloxacin®] 438 2.4 aztreonam & vIR|E ©o|-&3t] A
SHENE Hole A e o o431tk MBL A4 P
aeruginosa®l] W3l FSEHRE Hole FHAEY AEE sl
one disk synergy testS Al3Y3}SI=H], aztreonam 4 pg FFERA]
A piperacillin-tazobactam 743 A5 &I (strong)E AT}
Amikacin, ceftazidime, cefepimes Z}Z} weak & moderate <5
RS  HYY.  Cabapenem  (imipenem,  meropenem),
aminoglycoside 3T Al (gentamicin,  tobramycin),  cephalosporin
(cefazolin, cefuroxime, cefuroxime, cefotaxime), penicillin (penicillin G
ampicillin, oxacillin), trimethoprime-sulfamethoxazole, ~vancomycin,
tetracycline, clindamycin, erythromycin, chloramphenicol 5] -FA]
© 55 A5ady) #25A] ¢iti(Table 1 and Fig. 2). 919
AANE vigoE F 71X A 28-S APty JEEHA
curve® FFEAE IIIAL BT 9 A3 FEEAE B
Q1 aztreonam (AZT)¥} piperacillin- tazobactam (TZP)e] ZgH&
A 7 HAR vkt JsET weak)E RAAT <jn|
A= JAN F7H6—13.5 mm)E 2 AZTH amikacin (AN)
Z3& ddstgt

YEEHALAE

One disk synergy testoll 4] AHH g4 TS o]&38l] A
TEAA RS T 29, AZTS)} TZP9) ML Al =2 6
AIZE Foll AZT (1.5x10° CFU/ml) B TZP (1.2x10° CEU/ml)
o @F A =&A Ho g4t 11872 A4
(6.4x10* CFU/mI). 18|11 AZTS} AN HME 374 =
2 6AZ Foll AZT £ AN (11x107 CFUmDQ] D= 34|
o BB 757 1/17.12 24 EH6.4x10* CFU/m). 18
U A Wdade Jdubdoz s darge] g A
T EFE AREES well HIsiA B3l o) 1008 oY o
& ZAARAE W AFET Sloka Fs) d7ol(14), 23
A9 F x3e ov] Sle ASEAE Ho|RA| Bt 99 A7}
A FAAE ZFst] APk Al7EA SEAE IS
o), =% F gAIZ o] AZT (1.2x10° CFU/Mml), TZP (1.1x107
CFU/ml) ¥ AN (24x10° CFUMmN2] ©% 5o nisle] gt
o o&) @7t 171833 (6x10° CFUMDE 748ty ou] e
FeEAE BATE 9 Al 7HA 23] A T 2407 &
e 25 AlE4o] UERHTHFig. 3A~C).

MBLE AAshs ool ¢ 2ES X537 At dtAle]
el w9 o]t} #x) MBLY 93 7iEaHA g gt
Ao 7 2 A Fo] A3 Foll AATH12, 16) o] 3
A& AHS T 2l Azl o ¥ Aot} meElr 7)Ed AL
51 Y= A FollA dstedof sh Pl B
T 3] digke]l & 4 g Aotk 53] IFTF AT B4
U Heo] AEE BAA oAl AR P aeruginosadl 213k
Ao A W o] o|&HH, o] F Blactam T A}
aminoglycoside®] ol 93 FsaIH}= & A U3,
13). 22} o}&7kA] MBLE AX3k= P aeruginosal X B
S 3 Hae AY gloh B dFlMe MBLE A=
P. aeruginosa® ] one disk synergy test® 0|83l AEHAE
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Fig. 3. Time-killing curves of Pseudomonas aeruginosa DK569 after
(A) the treatments of AZT (4 ug/ml), TZP (32/4 pg/ml), or the
combination of both, (B) the treatments of AZT (4 pg/mi), AN (16
ug/ml), or combination of both, (C) the treatments of AZT (4 pg/ml),
TZP (32/4 pg fml), AN (16 ug/ml), or the combination of the three.
Abbreviations: AZT, aztreonam; TZP, piperacillin-tazobactam; A+T,
aztreonam plus piperacillin-tazobactam; AN, amikacin; A+A,
aztreonam plus amikacin; A+T+A, aztreonam plus piperacillin-
tazobactam plus amikacin.

Hole FFAE ZolHSIth One disk synergy test= Pestel &
(19)9) H & Wl ALl ed, dEAE AL A} 4
A @& uiRelN A HAHY AojR AFEAE ABHOE
248 ¢ gle PHom AFans Hole FaAE e
83 ot

B A7NME P aeruginosa DK5697} azireonam®l] 78&

Pseudomonas aeruginosa®l] U8+ Al WEQH &7 343

e o] Al HFol &) FeENE Holv A £
o #o}R Yt} Aztreonam} piperacillin-tazobactam®] 8ol A}
AAhY Z7 7P 2o o]olA aztreonam¥} amikacin®]
B MR ou) e A F7Pt BEEo] o A £
gto g AYZEHA curved FA33IAATH

ageA FrolA AEEAAL A8 718 oA A8
A QA e, 79 33 2 biofilme] A3 o3 T W
Bol| vty A Tt BA o 24202 Fo E3] AF
AL 5 4 vk, mebd g4 =% F 6817 ol &
&3 452 A53ke Ao] AHAY F AoH@), HAZ B
lactam A L R FaAE 847 ool AF7} =
o2 Ju)yl gle RAeE BT MEEHAL AFedX A
FEE MICS BFFES nesiof oo, URbAeR 14
MIC =& 12 MIC, Z18l3 8% &8 55 Jejsla] 43t
G). B AgdAe JEdez 12 MICE HHEdeH
amikacin® 1/4 MIC (>64 pg/ml)°] S43% H(toxic level >35
pgmhE Wojuez EAUS oldte] A& %% (therapeutic
range; 10~25 pgmE Aeate] g4 =& 6A17 EE AT
o #Esgth 48 A #EHE HQ amreonam B
piperacillin-tazobactam TEOEE bactericidal F=| =234
23199c}. Aztreonam¥} piperacillin-tazobactam®] H el A
B 4o ARG A 3= AAT 9] de dsadh/
100 ©]3le] 4= Taye FEHA] W&ot

UE B304 aminoglycosided] %= WAUAEE B-lactam
Alste} Wgke ou] gl A5EAE e 4 Qlrka A
Qo] 25 I o] &BTHI3). P aeruginosa DK569+
amikacin®] T3 MIC7} 256 pg/ml ©)/3el e one disk
synergy testoll 2] A7} &ju] QA F7 EH A AEEAAL
curve®| A& aztreonam (B-lactams)¥} B el 213 aztreonam}
piperacillin-tazobactam®} ¥ E7e} FAISIATE webA o] A
FAAE Wste] AP HAe, o] Agelre Ae] &
A 23R F7A =& T A0 vl Je AR
1832 248 Btk AAZ o] Fo] 7ad EE FAlelA
aztreonam¥} amikacin® W3 AHE3E A& T HolU=H,
e Ao vlale] A W Fi(pyuria) @ AT (bacteriuria)
7} whe] glolgen, 1 o]F MBLYF EEHA 43 7IE
2%t MBL A FL integron Woll A% aminoglycoside V-3
SRS 28313 Q7] WEo] aminoglycosided] T= UjAE
Ho)Auk MBL A TNA] amikacin®] B EFHAY ¢ &
Aog A74go), ¥k o2} MBL A4 TS aztreonamd 7}
BaslA] 2ok &3] A5AY F YoBE o5y olF WH
& 8% Aot} 2l P aeruginosalA] Wolo] 2jg AmpC
2 27 9o aztreonamd] WAAS BY 4 UOEE o]&9]
ks A 4 gls Aol

olg] A% ¢ Al 1A gAY HEE s B 4 3le Aol
o} ¥ 97 MBLE A & 458 WoE JAT o
B} B 420 MBL AATIA B U AP A o
2 MBL AAd7toll 213 7HdelA] Blactam 2 aminoglycoside®] ©]
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ABSTRACT : Effect of Antibiotic Combination Therapy on Metallo--Lactamase Producing Imipenem
Resistant Pseudomonas aeruginosa
Seung-Bok Hong, Hong Chul Kim, Jang Won Lee, and Seung-Yeol Son* (Department of
Microbiology and Institute of Basic Sciences, Dankook University, Cheonan 330-714, Republic
of Korea)

This study was to detect MBL (metallo-B-lactamase) among glucose non-fermenting Gram-negative bacilli iso-
lated from clinical specimen and to search antimicrobial combination therapy against MBL producing
Pseudomonas aeruginosa. Among fifty one isolates of Gram-negative bacilli with reduced imipenem sus-
ceptibility (MIC 28 pg/ml}, nine isolates have shown positive results in MBL detection test. They were seven
Achromobacter xylosoxidans subsp. xylosoxidans and two P. aeruginosa. The results from EDTA-DDST coin-
cided with those of PCR and nucleotide sequence analysis which showed the presence of blayy, ,. The com-
bination of aztreonam (AZT) and piperacillin-tazobactam (TZP) or AZT and amikacin (AN) screened by one
disk synergy test showed no synergistic effect. Triple antibiotic combination therapy with AZT, TZP and AN,
however, was shown to be effective and the most synergistic after 8 hrs of exposure. This result strongly suggest
that the triple combination therapy of AZT, TZP, and AN could be useful for the treatment of infection caused
by MBL producing Gram-negative bacilli.



