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ABSTRACT

Colistin, Tigecycline and Doripenem Combinations
Against Multidrug-Resistant Acinetobacter baumannii

Park Gyun Cheol

Advisor:Prof. Sook-Jin Jang, Ph.D.
Departmant of Laboratory
Medicine, Graduate School of

Chosun University

The objective of this study is to evaluate the in vitro synergistic activity of
colistin, tigecycline, and doripenem combinations against Multidrug-resistant
(MDR) Acinetobacter baumannii. A total of 109 A. baumannii isolates including 60
non-XDR, 49 XDR strains were used in this study. In time kill assays, colistin
plus doripenem, and colistin plus tigecycline combinations showed bactericidal
synergy in ten (204%) and six (12.2%) isolates against XDR strains and eight
(13.3%) and eighteen (30%) isolates against non-XDR strains, respectively.
Antagonism was detected with the all antibiotic combinations, varied from
13.3~38.8%. These findings may add wuseful information to plan successful

combination therapies for infections caused by XDR and non-XDR A.baumannii.

Key words: Acinetobacter baumannii, synergy, Antagonism, time kill assays, MDR



A&

Acinetobacter baumanniiv #HT FEHAA FAAAXN F2 FAS dod|=
2% AAFoItH1, 2]. A. baumanniie M Ho] AHsld :@_‘rz}ﬂw A, wHet
A, d=, Ax 7Y, B 74, 0 74dy 2o AdES 23 3
Az AW (Multidrug-resistant  [MDR]) A. baumannii®] Z7F2 o]d] gk

=83 AT ato] Hojgtt. MDR A. baumannii 79 & HWEF
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Carbapenem< MDR A. baumanniiol 23t 7F9e] WA X852 F2 ALEH
o] $tth4, 5]. 3tATF Carbapenemol| WS Hole= MDR A. baumannii®] )
AAASZ BHauxi e FAolth6-8]. H colistin? tigecycline®] MDR A.
baumanniiol] TS hA|FA X BAZ ZFHty QITh9-14]. 3FAT, colistind}
tigecycline ARgo] S7hgtel wet olg FAAe] AFAHS 7FA= MDR A.
baumannii®] Z7F JA] R g QJtH9, 15-18]. o]o] g h¥o g HZ 3%
b F 7EA o] Fe) FAA W ard W d77F BEA ok 7HE HZol W
ToA FAE  carbapenemA €Sl  doripenem THE  carbapenemX th
carbapenamase®] ¢t Zo]ojA] MDR A. baumanniiol] W M2 X ZAZ W
=23 om[19] H doripenemS AHESH WRHAWHOZ A baumannii 7FE Y

AEAQ AE A= HiE AH20]

d

A F7+A colisitn@}  tigecycline, colisitn®  doripenem, 18]3  colisitn¥}
doripenem™ ¢to] A 2] HAYPoAN FFEAE HQ oAy dAFSo] AAAR,
B9 WA (Extensively Drug-Resistant [XDR])¥} Bl FH$| U]/ (non-XDR) A.
baumanniiS A2 WS oW AFE H|wI Hie TX 4t} E AF9 A
FE= Al A HAKTime kill assay)E  AFE3StY non-XDR¥}  XDR-A.
baumanniioll T colistin, tigecycline, doripenem®] W3te] AIE H7bsl] H Gk
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2009 4¥95E 20133 7974A] =AU HY((765) A AlBds HAG3F
oA BEEH A. baumannii 1090 FZE Eo} -70 CollA HASJT7E 2o ALE
AT 109719 #F = XDR A. baumannii= 49F 29, non-XDR A.

~

Jat

baumannii~= 6073 th. Vitek 2 system (bioMérieux, Marcy-1"Etoile, France)< ©]

&3atste] A. baumanniiZ2 FHE AT TFE WFSE gyrB multiplex PCR E+=
RNA rpoB sequencing analysisE &t #F%H<S sttt 22| 744 )
Ho] we} XDRZE % non-XDR 15 23T o= /3t XDR &2 270
ojste] AldS ALt HA 7+ ALAA st o] FY FA N AFdES 1Y
) 7§9]6}039_U% pandrug-resistant (PDR) 152 X+ AG9 Ao 34
B o) FYsAcH21]. B dFoAE PDR #FS XDR g0 E3Hst]
Fok At

o

B. A F+A AlE

Colistin, doripenem, tigecycline®] gt HAJAFE(minimum inhibitory
concentration, MIC)Z7%-2 Clinical and Laboratory Standards Institute (CLSI)
[22]9] Aol wet Moz AAsAT. MIC SAo AHEd A=
E% Sigma-Aldrich (St. Louis, MO, USA)olA Fiste] Ag3tdth. 3%
Colistin?} doripenem® MIC Z¥}+= CLSI breakpoint criteria®l] wz} 3|43} %
o} CLSI guideline®l= tigecycline®] 7]Fo] §17] Wil Enterobacteriaceae?l]
st FDASQ] criterias tigecycline (susceptibility, <2mg/L; resistance, >
8mg/L)°l  AH&sATH23]. #AFAH A= #HYE sVl AF¥ BEATE
Staphylococcus aureus ATCC 292139} Pseudomonas aeruginosa  ATCC 278537} A}
&5 A



C. A7t ZHA} (Time-kill assays)

37FA &t A|(doripenem, tigecyclin, colistin)®} YA 2] 37} ® 3 (colistinZ}
doripenem, doripenem¥} tigecycline, colistin@} tigecycline)oll t3sled Z}zh A7k
i AAE AlFsEAT AT AAbe AR sEe 2 A g
serum achievable level?] doripenem 8ug/mL, colistin 2ug/ml [24]¥} achievable
tissue level?l tigecycline 2ug/mL [25]2 A3} th. Muller-Hinton broth (MHB)
o FAYAE Zﬂﬂfﬂ TE2 3143 & MHBo| ¥%7} McFarland 057} H &%
#& BG4 F F43e HF #F FEE 5 x 10°CFU/mL7} 58 #9& F
7FstA T Al@ el 24A7F F<t 37C°ﬂ"1 et & AES 7 5 AN
o As HASFEY BlognCFU/mLolY o 71 4w A & 3 (Bactericidal
effect)7} v AS=Z HYTh FAA =g A, AUAZAA AHS FETZFRO
2lognCFU/mL °]4 & $7} Zastax dE5o g 714 JA szt & A
Bt} 2logCFU/mL ©] & F7F 4RSS wW  A52E&(synergistic) 0. 2 3
At FAA 2ol 24xFbe] dEo 2 ARRSE AR
2logCFU/mL ©]74 i 47} S718t9S Wl 23824 (antagonistic) &2 3 415} 9
=

i1, 2logCFU/mLeo]3te] 2ol B wf F#RHS(indifference) &2 74 o] 31 ot

N

D. A4

colistin® doripenem, doripenem} tigecycline, colistin} tigecycline®| A

T AAFR R BTN A5 Aol BAMCE Fe@A G

13l SPSS version 18.0.0 (SPSS Inc., Chicago, I)S A}&-3}] McNemar's testE
AW P valuert 0051342 A%, BAHOE o3 Fol7l g Aoz
kot
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A A A8 AE 24
Z 60F9 non-XDR A. baumanniittFo| Wik A 7Z5A AAL A
colisitn (100%) doripenem (45%)3} tigecycline (48.4%)ETh &2 #HT4dS H
G = 49579 XDR A. baumanniidtFol| W3t FdA A HAMAE
colisitn, doripenem, tigecyclinedl Xl Z}2t 46.9%, 6.1%, 26.5% % #4d<

MIC507} MIC90°] thgh Axztat A A3 v &2 table 16 A

A AT AAF 2
F=Q8 % 23, Non-XDR 1F A= colistin, doripenem©] Z+Z} 13.3 (8/60)%,
26.7 (16/60)%<] 28-S BFom, XDR 1Fo|A = colistin?} doripenem©]
Z+zy 204 (10/49)%, 6.1 (3/49)%° AdAE&S  UERATE  tigecycline

Non-XDR, XDR & X5 Aud8s HolA o wWgaew 2,
colistin-doripenem} colistin-tigecycline ¥ §-2 E5F S5Q ¥ H3] =2 A
285 K tH(Table 2). ¥, doripenem-tigecycline W32 X2+ L&A 55%

(6/109)9] e AdzE-S HT

Non-XDR L&A, colistin-tigecycline ¥ o] 7Hg4 =2 30% (18/60)Y s &
A5 Yehyth. XDR IFAA = colistin-doripenem ¥ 3ol 7H =2 204%
(10/49)9] Z<saxs HYo HHE,  doripenem-tigecycline W 2F
Non-XDR 1&FolA 3dF(5%)5te] Aeazs Byt A3z
XDR ZIFAA EF 2AFAY. 1 F, doripenem-tigecycline ¥ o] e 1F

ANX 7 =L 36.7% (40/109)9] ZaHaHg-S B ATt
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Table 1. Minimum inhibitory concentrations (MICs) results of 60 non-XDR, 49

XDR strains of A. baumannii of colistin, doripenem, and tigecycline

Antibiotics MIC Result(ug/mL) Non-XDR XDR Total
colistin MIC50 0.5 4 1
MIC90 1 16 8
MIC range 0.25~2 0.25~64 0.25~64
Resistance(%) 0% 53.1% 23.6%
doripenem MIC50 8 64 32
MIC90 64 256 64
MIC range 0.5~>256 1~>256 0.5~>256
Resistance(%) 55% 93.9% 72.5%
tigecycline MIC50 4 8 4
MIC90 8 64 32
MIC range 0.25~64 0.5~128 0.25~128
Resistance(%) 51.6% 73.5 61.5%




Table 2. The results of time kill assays of 109 A. baumannii clinical isolates
including 60 non XDR and 49 XDR strains of A.baumannii of two-drug

combinations of colistin, doripenem, and tigecycline

Combination Interaction non XDR (60) XDR (49) Total (109)
of antibiotics No. (%) No. (%) No. (%) No. (%)
CST+DRP Synergy 8 (13.3) 10 (20.4) 18 (16.5)
Indifference 39 (65) 29 (59.2) 68 (62.3)
Antagonism 13 (21.7) 10 (20.4) 23 (21.1)
bactericidality 20 (33.3) 14 (28.6) 34 (31.2)
DRP+TGC Synergy 3 0 (0) 3 (2.8)
Indifference 36 (60) 30 (61.2) 66 (60.6)
Antagonism 21 (3%) 19 (38.8) 40 (36.7)
bactericidality 5 (8.3) 1 (2) 6 (5.5
CST+TGC Synergy 18 (30) 6 (12.2) 24 (22)
Indifference 34 (56.7) 34 (69.4) 68 (62.4)
Antagonism 8 (13.3) 9 (18.4) 17 (15.6)
bactericidality 21 (3%) 10 (20.4) 31 (27.4)

Abbreviations: CST, colistin; TGC, tigecycline; DRP, doripenem.



#< MDR-A. baumannii ¥l theh A8=2H4 B2 ¥EaWel A7 FsA
I 9o, 1 F colisting EFshe WY AF7F E3FtH17]. Colistine Al
AExE ] FRGS FAAA & ALY FHE FAAAFE 9 S ste
Ao 2 F=F 3 Au}H26]. 283l Colistin HIFLLHS d5qQHoZ /\}%Q i
Yetdes A AZE S sA4S diste d =50l
Doripenem-< 13t ¥4, I8 54, 223l @714 Aldel s 3R 4 A
9] @S (in vitro activity)E 7FA3L JTH28]. A A. baumannii 1Tl
colistin®} doripenems XE3HsH W ool AA W, AA < A7 o8 2
Hixo] gith AF7HA, colistin-doripenem [27, 29], colistin-tigecycline [23, 30,
31], doripenem-levofloxacin, doripenem-amikacin [27], doripenem-tigecycline
[29]5-°] A. baumanniivtFo| WA A5adE RIAg R A
colistin-rifampin ¥ 312 XDR-A. baumanniidl] gt WHaWHoe=z 71 &3/
ATE ZFolm, AA U 2 A 9 AFPA F2 EFHE HAFAY17, 32].
SHAITE, < colistin-doripenem W3] colistin-rifampin W3R o FHojd ¢

4 ZnE B At BEa HAGB2, 33 A 9 AFA,

colistin-doripenem W3teo] Jsays Holi, G5QHET o 2 Adads
H AFER Hudui24, 34]. o]d A7 HIEA B AFA

colistin—doripenem W2 XDR 2FANA dF F5E7(204% [10/49))E E A
3, d=ayel Hg) o & AdadE vEbith a2ela o) AF[35]% whxt
7FA 2 doripenem-tigecycline ¥ §-2 XDR 5o thalx Fs2-8&S HolA &

bl
XDR-A. baumanniivt+5 W32 3k A £ Ao A, colistin-tigecycline ¥
2 tigecycline-rifampin W 3 colistin-rifampin ¥ ET o =2 F53E&S
Y Aew HIHAG26]. gz A W #HEew  dFdAMe
Ao ® Yeht12].

colistin-tigecycline W go] 9] Ald F3t5 TRAI= 2
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2

Tl A colistin-tigecycline ¥ 32 XDR 1&H9 12.2% (6/49)914 4524
N3, o= 204% (10/40)8] Fs28S E<Q colistin-doripenem ™ 3
RHop w2 Adtolt)y sARt o] A= FAHCE FY3F AolE HolA st
=3 AN AFdAME, XDR-A.  baumannii G Az thEfA]
colistin-doripenem ¥ 3¢] colistin-tigecycline §¥ET © £ X8 a34&
BRI EH32, 33].
2 A7+ 23, non-XDR IIFAIA  colistin-tigecycline  (30% [18/60])<
colistin-doripenem (13.3% [8/60])%} doripenem-tigecycline (3% [5/60]) E.T} ¢
o HEAET o, SAHCE 499 FoT HAthp value<0.05).
128]3 doripenem-tigecycline W2 EE TIFAA 7MY $ FSEH28%) S
H Y H(Table 2). ©]+ Principe[29]5 2 <ATolA YERE doripenem-tigecycline
W] Asast(167%, [4/24)Ett @& Aot 1 olff= AZ-AT AARY

o]

=)

ME

i

Y
rl

Fead Mo Aol MEo® AZhH o Principe[29]5 9 ATNA HesE
s BEE A daglel f4HAt 2 A7 Y EEE F 214
A & F& Z4std HA)S AHESHH, Principe[29]5 9] AFolA HHE
doripenem-tigecycline W3] Asades HE F 24A 7oA BARHA 7]
ol FHow sfMEr. 99 dAd, Hdan 4P AEHE A7 Y
71 @ e 237t g 7 e A%l Aok a2E BEay
dee BrEE S e UA deadded dig 2FH4Q MY 7IEe] gdol 3

2% Ao®w HAd. T B A7 APZFAet HxFHOE, Dinc19]5S 4

| colistin-doripenem W 3HT+ 4
T A8 AR5 BEJota Busioh olAd A i 2Y A3 4 A
9 W MIHAE @) WEel, A5AA FERAA A7t aF Qo=

A W A48 A3 doripenem-tigecycline o

2 A7 2y, Be HasWdA s Z2328(13.3%~38.8%)°] UENST
5 XDR# non-XDR A. baumannii ZLZ|A =
F M = AgHES E}‘;‘iﬂ-(table 2). A. baumannii 79 W3} colistin
7} tigecycline, doripenem< AME-gH titk WA Fo|A 2282 A9 B

HA FUA N ZEA AR AFoM ZIggo] BRiuEJh Principe[30]5 <

3] doripenem-tigecycline ® ¥
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MDR  A. baumannii =~ TFE Aoz chequerboard  test 2 1}
tigecycline-piperacillin/tazobactam ¥ %3} tigecycline-amikacin %, 123l
colistin-tigecycline 13 3ol A 23A-go] e T AL X 313}
ampicillin/sulbactam-colistin ¥ gtell x| A =2-go] FHE Cikman[36]5° AT
ANAE colistin 4 TFAA ZIAEo] o WHAHAG ofH7tA, A
baumannii T gt WFQHANA dFEo] YEie A F&etA v
1% vh7b §loh. AL baumannii 59 OXA carbapenemase frZAbe] mE A
Ao A e HALHY AR AolE i ATFES Ay 2 BRuHd

A RH29, 37-39] A@2EF KA S FadAE v A= F27) ¥

£ ARolth. 2YEw, 4448 SA4% Ao ARBA AHE %]

AeiMe FF O B 4984 AFE B3 HolEH £ 4ol H8 T
Ao Bt}

TR E, colistin-doripenem M3 colistin-tigecycline ¥ 32> XDRI}
non-XDR A. baumannii 750 tisiA d=Q2¥Ho) Hl& ¢ & AgaydsE B

An IFAAN FeEHE BEAT 183 colistin-tigecycline W%

non-XDR A. baumannii @59 tisjx] ¢ & A<LaxE HoAF

2 AT Be FAA 2olA 7‘:_15{}3}%0] LAEAG. 8RR 97

He X850 FAA FEFS 713 7sAdol Aol I AHE Aol F9E5 Ve

ool & o=z EHIATH E ATy Ayde OE A W A7 A A
°

baumannii 749 X WS d=sted £8o] E Ao=w Hth
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