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Resistance and combination drug sensitivity test of carbapenem-resistant Pseudomonas aeruginosa
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[ Abastract] Objective To analyze drug resistance of carbapenem resistant Pseudomonas
aeruginosa (CRPA), and to investigate the in vitro susceptibility test result of colistin (COL) combined
with meropenem (MEM), ceftazidime (CAZ), piperacillin/tazobactam (TZP), ciprofloxacin (CIP) and
amikacin (AK) combined with TZP, CIP and TZP combined with CIP to CRPA for screen the effective
anti-infective therapy. Methods Total of 22 strains of CRPA were isolated from clinic specimens
from Qingdao Eighth People’s Hospital from January 2022 to December 2022. The minimal inhibitory
concentration (MIC) of antimicrobial agents against CRPA strains was determined by micro broth
dilution method. Combined antimicrobial susceptibility test was performed by the chessboard dilution
method. Fractional inhibitory concentration (FIC) index was calculated to determine the combined effect.

Results The resistance rates of CRPA to piperacillin (PRL), cefoperazone/sulbactam (SCF), Aztreonam
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(ATM), imipenem (IPM) and MEM were higher than 90%. The resistance rates to cefepime (FEP), TZP,
levofloxacin (LEV), CAZ, CIP, gentamicin (CN), tobramycin (TOB) and AK were 81.8% (18/22), 77.3%
(17/22), 77.3% (17/22), 72.7% (16/22), 68.2% (15/22), 63.6% (14/22), 63.6% (14/22) and 54.5% (12/22),
respectively. The resistance rates to CZA and COL were 9.1% (2/22) and 0 (0/22), respectively. The
results of antimicrobial synergy study showed that the synergistic rates of COL and MEM were 59.1%
(13/22), and the sum of synergistic rates and additive rates were 100% (22/22). The synergistic rates of
COL + CAZ, COL + TZP, COL + CIP, AK + CIP, TZP + CIP were 45.4% (10/22), 54.5% (12/22), 31.8%
(7/22), 22.7% (5/22), 31.8% (7/22) and 9.1% (2/22), and the sum of synergistic rates and additive rates
were 81.8% (18/22), 90.9% (20/22), 77.3% (17/22), 77.3% (17/22), 68.2% (15/22) and 59.1% (13/22),
respectively. No antagonism effect was observed for all combinations. Conclusions CZA alone is
effective for CRPA sensitive strains. Among all the combinations, COL + MEM had the highest synergy

rate and addition rate, TZP and CIP has the lowest synergy rate and addition rate, which could provide

reference for clinical experience medication.

[Key words] Carbapenem-resistant Pseudomonas aeruginosa; Drug resistance; Combined

antimicrobial susceptibility test; Fractional inhibitory concentration index
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1 22 Pk CRPA XI5 FIPIH 24T 252 [k (%) ]

WRHLFERR (PRL) 22 (100.0)
WKz P AR/ A L3 (TZP) 17 (77.3)
KAt IR/ & B3 (SCF) 20 (90.9)
Skt /B4 IE (CZA) 2 (9.1)
Lituftng (CAZ)D 16 (72.7)
kLG (FEP) 18 (81.8)
BIRRA (AKD 12 (54.5)
KKRFZE (CND 14 (63.6)
ZAiE R (TOB) 14 (63.6)
IR E (CIP) 15 (68.2)
FEEHI R (LEV) 17 (77.3)
2 (ATMD 21 (95.5)
FiHW#E (COL) 0 (0.0)
EfERsm (IPM) 22 (100.0)
EP B (MEM) 20 (90.9)
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<2 22 Pk CRPA X% WHLEE Zi1% MIC {8 (pg/mD)

1 2 32 64 128 0.25 64
2 0.5 32 8 64 0.5 256
3 0.5 128 32 64 32 16
4 1 128 4 64 8 64
5 1 2 128 128 8 128
6 0.5 64 64 128 0.25 16
7 1 32 8 16 32 8
8 2 128 64 64 16 128
9 0.25 128 64 64 16 64
10 2 32 128 64 16 128
1 0.5 8 64 16 8 256
12 1 64 128 64 8 16
13 0.25 16 8 128 0.5 128
14 0.5 64 64 64 4 16
15 0.12 16 32 64 32 4
16 1 2 128 256 0.5 16
17 1 64 8 128 16 128
18 0.25 8 64 16 0.25 128
19 0.5 16 128 8 8 64
20 0.25 8 32 64 0.5 8
21 0.12 32 8 16 16 16
22 0.12 64 128 64 16 8
=3 T FECA TR 22 ¥k CRPA FRRZG MR T ) 45

\ i (pg/mD) W Cug/mD) FIC [Fk (%) ]
PUE 25

MICyy, — MICy,,  MIC,, MICuy  MICy,  MIC, FIC<05 05<FIC<1 I<FIC<2 FIC=2
COL + MEM 13 (59.1D 9 (40.9) 0 (0.00 0 (0.00
COL 0.12~2 0.5 2 0.06~0.5 0.12 0.5
MEM 2~128 32 128 1~64 16 64
COL +CAZ 10 (45.4) 8 (36.4) 4 (182) 0 (0.0)
coL 0.12~2 05 2 0.06~1 0.2 1
CAZ 4~128 64 128 16~128 32 64
COL + TZP 12 (54.5) 8 (36.4) 2 (9.1 0 (0.0)
coL 0.12~2 05 2 0.06~1 025 1
TZP 8§~256 64 128 8~128 16 64
COL + CIP 7 (31.8) 10 (45.5) 5(22.7) 0 (0.0)
COL 0.12~2 0.5 2 0.06~1 0.25 1
cp 025~32 8 32 025~16 4 16
AK +TZP 5(22.7) 12 (54.6) 5 (22.7) 0 (0.0)
AK 4~256 64 128 1~128 16 64
TZP 8~256 64 128 4~128 16 64
AK + CIP 7 (31.8) 8 (36.4) 7 (31.8) 0 (0.00
AK 4~256 64 128 2~128 16 64
CIP 0.25~32 8 32 0.25~16 4 8
TZP + CIP 2 9.D 11 (50.0) 9 (40.9) 0 (0.0)
TZP 8§~256 64 128 4~128 16 32
CIP 0.25~32 8 32 0.12~16 4 16

VE: COL: ZEZE. MEM: ETHE. CAZ: LAfhnig. TZP: WRh:Pibk /MM, CIP: AW E. AK: [KRE
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