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[ Abstract] Objective To evaluate the antibacterial activity of Ciprofloxacin , Amikacin in combina-

tion with B-lactams against Pseudomonas aeruginosa strains in vitro, to optimize treatment regime for antibiot-
ics on the basis of pharmacokinetics ( PK)/pharmacodynamics (PD) and drug sensitivity tests. Methods
With checkerboard titration method , the minimal inhibitory concentrations( MIC) of a combination of antibiot-
ics in different concentrations for 33 clinically isolated Pseudomonas aeruginosa strains were determined by
broth dilution. Fractional inhibitory concentrations( FIC) were calculated for judging synergic effect of antibi-
otics. Results The combination of Amikacin and Ceftazidime showed synergic effects (accounting for
57.6% ) . The combinations of Ciprofloxacin with Ceftazidime, Cefepime, Imipenem/Cilastatin, Meropenem
showed synergic or additive effect. In the study with PK/PD, Cmax/MIC was the principal parameters for e-
valuation of aminoglycoside and fluoroquinolone antibiotics,while T > MIC was the principal parameter to be
used to evaluate B-lactams antibiotics. Conclusion When antibiotics are used in combination ,MICs can
be reduced significantly and antibacterial activities are enhanced remarkably. The combination of antibiotics
results mainly in synergic or additive effect,and no inhibitory effect is observed . PK/PD analysis plays an
important role in planning optimal combination regime to raise clinical efficacy.

[ Key words] Anti-bacterial agents; Pharmacokinetics; Pseudononas aeruginosa; Microbial sen-
sitivity tests; Pharmacodynamics
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1.2.1 MEBRMBTERESHROH & ¥
HRES2HEKHE. LM M-H NEBEE 1.5 x
10° 4 9% 7 M3 42 (CFU) /mL, % BUE B 89k i fts
me GkAntls U R/ EIMT ES RO RR
WE, 557 pH {5 6.0.7.0 MIBERREL & vh ¥ (PBS)
B FORRELIpHE 7.8 8 PBS W i HiA R
ESBEIIEE R 3.84 ¢/L, B 4 CHRERAFHM,
1.2.2 BERG®HER e 3:0d JRUE. XN
oA R6E S W LLKE PBS £ LL 7 B iR 3. 84,
1.92.0.96--+- 9.45x 10 * g¢/L B F RELAEEH R
% 1 mL, 5 nA 14 mL R F %, 15 5 256 (128 64
0.063 mg/LFERFIEE., B LARHBEMN
ARWEOTAERREAE R, A S MA 9%
IEFR P (BMPIAE TR S50 ul) B 1.5 x 10°
CFU/mLfIBEM 100 pL In AL, 37 CREBRE SR,
ORI ZE M MIC, I e Bk BiEH & %M
B/‘J Mlcﬁﬁiﬁﬂlﬂ*ﬂ MICLE‘J‘#MO

1.2.3  HARMEINK G RN TRIEPY
DL B AR 9 MIC XU B & 456 % B H K kK &
BEIRAELE B VR84, IR & 50% .90% KT
A K BT M B AR BT A R Mk E (MIC,, \MIC,, ) &
MIC { LA ¥ $ (MIC, ) , W E 5 B (FIC) =
MICqsmp + MICquup + MIC, gy + MIC, 0, FTEL

FIWiHL A B MBS SR, FIC<0.5, %t R4
0.5<FIC<1.0, HM¥EM; 1.0<FIC=<2.0, 8%
KAEHIFIC >2.0 RiEH/EA

1.2.4 PK/PD ¥t H & (1) X B (6] 4K #
Pedi A &, W OB 125 % 8 o MIC &9 &Y )
(T>MIC) K 40% ~50% My 25 pa'™ . (2) Xk
EERE TN AR, AEBEEFE. A KRERME
(Cmax)/MIC=8 ~ 10 , I A S KT % 90% ' ; &
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Rl HRPEBKS 4 B AR A XY 33 bR S B M 0 RSB A 3N
—— P EE A Ak A XX HyitER
HB (%) WE(R) HE(®) HR(%) BEE(R) WE(%) B WR(%)
HHEYE + LAfing 12 36.4 21 63.6 0 0.0 0 0.0
KR E + LRl 10 30.3 23 69.7 0 0.0 0 0.0
KRRYE + THERE/ARMT 9 27.3 24 72.7 0 0.0 0 0.0
HRWE + ETIEY 11 33.3 20 60.6 2 6.1 0 0.0
xR 2 JURh A BB S R A 3 4R 48 R S M B MIC 19 20 (mg/L)
MICy, MIC,, MIC,,

AR (BEERZ/pMmA) (BEERZ/ pMmAE) (A R/ pMmAR)

KHWE + Lo 0.25/1 +1/4 2/4 +8/32 0.33/1.04 +1.11/4.35
KEWLE + LM 0.25/1 +2/8 2/4 +4/32 0.31/1.04 +1.55/5.25
RHEYE + TREE/ARMT 0.25/1 +2/4 2/4 +4/16 0.36/1.04 +1.34/4.63
KEVE + EDIEE 0.125/1 +1/4 2/4 +4/16 0.30/1.04 +1.55/4.93
FkERE + LKl 2/8 +0.5/4 16/64 +8/32 2.74/9.07 +0.88/4.35
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FE  MBREEEN DARERE AZAMNEEE SRS+ FAVE)/RMAS

T > MIC=40% (h)

(g) (h) (mg/L) (h) MIC;,(mg/L)  MICy, (mg/L)

kfa o 2 1.9 170 8 1/4 8/32 3.2

3 it s 2 2.6 163 12 2/8 4/32 4.8
TR/ et T 1 1.0 41 ~83 6~8 2/4 4/16 2.4~3.2
e 1 1.0 39 ~ 58 8 ~12 1/4 4/16 3.2~4.8

T - MIC g B AR AW B ¥R 3 5 T > MIC Sy it 245 9 B iek MIC () 8 () s MIC  MICoq 53 51 7 4018 50% ,90% I T bk 2 € BT 5 ) S AR HL 2 o
R4 EERETE R FERAIUE R KR E Cmax MIC BRI BAEIRITHURPTH B Cmax

Cmax AR+ kmfhee)/RmAs KEREHEBRITHRITHN Cmax(mg/L)
LR KA RZ 77 B & (mg/L) MIC;,(mg/L)  MIC4o( mg/L) MIC;, MIC,,
B ok < B M 7.5 mg/kg Rk E 25 2/8 16/64 =16/64 =128/512
KRR 0.2 gM0.4 g BT E 2.14.6 0.25/1 2/4 =2.5/10 220/40

& : Cmax 2y ffii 25 %% BE W {8 ; MIC 4 B IR 0 B 3R BE s MIC 5, MICo 43 5 R 40 50% (90% MBI Bk A K BT R M BAKHLAE R WR B IRIRB W R R
) Cmax/MIC , S %K N Cmax/MIC =8, B L N Cmax/MIC2 10; £/ P AF B .Cmax #5555 W CHR[56]
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KB B RKERAERGSERENE 2 AEE
EFEIGATE2ARE  BENHAAMERE, 0N
RECH MISFREIF, MELIBERE 2 5, Tk
EFE MBXEHFERE,

2 BIFBFERER

ABEJE R ST KR 20 mg B 0.25 g, RHA
12.5 /LB SN W vh VRAR G B P BB A E .. % 2 4
EFRAMRGRE, B KEF B ZERD 10 mg, 1 K/d, #
BB SRR 0.25 g, | R/d, F¥8k 5 d, 2 BlEERA MR
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40% ~60% , 45 F W LA i 4R 48 A /N F 0.90 YT FFARAE) .
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HEERARBRGAEENRER44,10d FRESER
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FEMBEE 1 ANFEZR. R NEHHRP S5 E
W ERRREAE
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