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[ Abstract] Objective To explore the significance of the resistance to polymyxin resistance of the extensively
drug resistant Acinetobacter baumannii (XDRAB) lipopolysaccharide (LPS) Ipx A, Ipx C, Ipx D and to screen appropriate
combination therapy. Methods In the past two years, 72 XDRAB in the secretions of our patients were selected as the
research object. According to the minimum inhibitory concentration (MIC) of the XDRAB strain on polymyxin, they
were included in the drug resistance group and the sensitive group. The gene sequences of strains Ipx A, Ipx C, lpx D were
compared with the standard strains to analyze gene mutations and compared the mutation rates in the drug resistant
group and the sensitive group. The efficacy of the combination drugs was evaluated by microcheckerboard dilution
method, including polymyxin+imipenem group, polymyxin+meropenem group, polymyxin+cefoperazone/
sulbactam group, polymyxin+levofloxacin group, and polymyxin+fosfomycin group. Calculated the fractional inhibitory
concentration (FIC) index of the combined medication regimen and compared the percentage of strains that exhibited
synergistic, additive, irrelevant, and antagonistic effects. Results Tentyone were in the drug resistant group, accounting
for 21 (29.17%,) and 51 were in the sensitive group, accounting for 70.83%. Some strains had mutations in Ipx A, Ipx C,
Ipx D genes. The mutation rate in the drug resistant group was 90.48%, which was significantly higher than 11.76% in the
sensitive group, the difference was statistically significant (P<0.05). The combined drug sensitivity test showed, compared
with the polymyxin+fosfomycin group, the mycotin+fosfomycin group had a higher percentage of strains with synergistic
FIC index in the polymyxin+imipenem group, the difference was statistically significant (P<0.01). Conclusion XDRAB
is resistant to polymyxin, which is related to mutations in LPS lipid A biosynthesis genes Ipx A, Ipx C, Ipx D. Clinical
treatment should adopt a combination of polymyxin+imipenem/meropenem and other drug combination to reduce the
secondary infection of drug resistant bacteria.

[ Key words] Acinetobacter baumannii Genetic mutation Polymyxin Drug combination

Drug resistant

* TR AR e R R E 5540 (No. 18B350002) %% Bl
A E{FEE#, E-mail: kz_55y@163.com



ERE

Bk A 2 2500 2 A AT BLPS IR AJE R RS & 2 R B R MY 25 Sty T 7 R 125

1660 5 AN BT B AL B R B AR TR S, T
SR NIRZ A, JEILE FAE s 47 s N S TR
14 AT o 0 S BT B P S 24 R AR AR (X
AR AAZEm M, £ L NBRZHERZ
B FHIBU R 24 0T 24 1Y) T, B2 0 24 86 = AN S AT
(extensively drug resistant Acinetobacter baumanii,
XDRAB), #illia R 7 Hi AARIRAE . 28 22 I R
LHXDRABIY EZ 254, LLATH SR 1 (9 Jis 2
(lipopolysaccharide, LPS) JHEAR, BEIRAMESE 8, 155
AHICET. Ipx A, Ipx C. Ipx D 2 5XDRABHIE AL
Ji, HEE DN 98725 AT P ECLPSHR, 3 IXDRABXT Z i
TR 254, {8 XDRABRYHLERGL IR Y T e L RHEAR™ . A
FFE i i BRI R B AR A XDRABRIpx A Ipx C. Ipx
DREMNRA G ZRR RIS R, M RIS TXDRAB
EYSRAUL T 2R RIS IR &, (HRT5% .

1 #MR5FE

L1 EREKIR

W E20184F 1 H —20194F 6 H AR BEICUAE Bt 8 4 4R WK
R A R KO S, R R, TC AR ), 43
B H P XDRABIATAI ST . AW T RAEE A
Lo AR E (S : KFRM-LL-1801) .
1.2 AEHE. LT

SR i [ A BLR VITEK 2 Compact4: [ Sh40 T % 5E
KT BT R G AP EA T %8 53 HT, 343 XDRABA R
7otk
13 HREEKRREEAY

T T R Ay 8 2 AN S A TR ATCC 19606 ( TLAE FIIfG A
gty ), 28 REMMREL . Wk rg . L2 8w L 3k
FELWRER /47 (3 A2 4R A | 95 2 (2 [ Sigma /A F] ) o
14 FHik
1.4.1 AR 47E RE (minimal inhibitory concentration,
MIC) 448 RHE-testik, Kl XDRABXT ZFE R 1Y
MIC, LAMIC=4 mg/LHIxE J 2 B8 R M 25 Rk, 40 AT
220, 5 HE Ry 22 0 2R U TR R, O A U™,
142 #MABERE  XXDRABEFkipx A, Ipx C. Ipx
DIEHHEATPCRY 3, X DNAMEFTIN R 43-#r, #5545
16 3 H E R AE Y H A (S B 0 (National Center of
Biotechnology Information, NCBI) iy BLASTH2¥ 17
TR EEXT 58T
143 RARKEAHFE  RAGUGEH AR BLTPNER
BRI i ML R E+ W4l SRR+ %
BEErAl . 2R R+ L AUIRER/EF A R R A

ARV EA . ZRER B RA, MY P MICHH,
DL MIC A S i Y B, AR UK 356 81 T e 5, T o 2 4
1= 1EGAG, W BE AR BE D7 I A 96 fLAR AT A8 o 5%
24 h, T F4- 4B (fractional inhibitory concentration,
FIC) #6840, FICHEE= MIC 5 4/ MIC, s 5+ MIC e 1/
MICysp0 FHAFIBR iR 4H T 5 AT EMFI 259
FICHE$t < 0.5 M [IfEFH, 0.5< FICHE S < UM A INAE A,
1< FICHEEU <2 W AE R, FICHRH> 2 W45 Hi/E L, MR 4G
FICHE BT R BUAR NN . BhIR] . Jo o Kb HirE H iy s iR gk
o i 245 ZE B PR R B A3 L, T A bR R, R e
o RS ICE 257 2 U IA] L AR . JE Ok M AsbiAE
RO, B R R YEIE R . OO 85 A TS AR
FHMERE %
1.5 YEIEIR

it 245 2H F AU ZH P MR BSCE B o5 B TR 43 L
QW HFRIpx A, Ipx C. Ipx DIEPSEAF MR E 43 Ho (5878
TR FT 0 T = 5 DR 9 728 TR R 80/ 5% 2L G T R 0 100 % ) 5
QW PR B R ) B AR R (B R A= K R AW
PR EE/ 25 1 R TE R B 100% ) s @B 25 R 3 0 1
[F] . ARAN . T oC RS HuAE R A0 TR AR ER o T 24 25 B TR AR 1Y
Harl.
1.6 HitZEFHiE

THECTE R LB (%) Fe7R, A1) LR FH R 36, F
— L LR S K fEa” RS, o = alkx (k—1)/2, HoHp
KN, a=0.05,

2 #R

2.1 THZAMEGRARKRER & SERBE S

M 2520 PR R 2 10K, o5 B MR A1 29.17%; BRUEREH TR
RIS IR, 5 SRS 170.83%.
22 BEHRERRTEMRTMS

fiif 25 2 AU L Ipx A | Ipx C. Ipx DEEPRI I B 58
AR, T 254128 198K (90.48%), Ipx A Ipx C. Ipx D4y 5|%
855, Obk; BUREH 7868k (11.76%) , Ipx A Ipx C. Ipx
DAY GEAE2 ., 1, 38k, WLARUAE L, E2 N BESH Ipx
AFEDR A 278, U MRS IO 57, Tt 25 B AR 5 71 557 Bl
FRAENAE, B RMRGAATE N ERAAA

fif 22 Ipx A Ipx C. Ipx DFEERE Ko 5 A8 33 i T
BURAL, 2255 A gt L(P<0.05) . W32,
2.3 BERABAFRNYRSH
2.3.1 ARAtER &G 2T BAEMIEN |22 500
it X (P>0.01) ., W3,
232 HHAEA  HHIE A TARBUEN, B



126 PUNT S22 (B2 )

5 524

x1 HERETHR

Table1 Gene mutations

Strain label Gene Mutation site
RL,R3 Ipx A 421,613
R5 IpxC 715

R6, R11, R12, R14 Ipx C 87

R2, R4, R7 Ipx D 116, 492
R8, R16 Ipx A 108, 236-239, 387-391
R20, R21 Ipx D 117

RI10 Ipx A 26, 785, 816
R15,R17,R9, R18 Ipx D 62,312
§25, S39 Ipx A 103

S11 Ipx C 33,563
S16, S41, S46 Ipx D 102

Resistant group includes R1, R2, R3...R21; Sensitive group includes S1, S2,
§3..S51.
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1 #AEKIpxA (A) JUpxC(B) IpxD (C) ¥IGHKE
Fig 1 Amplification electrophoresis of some strains of Ipx A (A), Ipx C
(B), Ipx D (C)
N: Negative; M: Marker

R0, WS,
233 WREA ZEHZ+UNIEREA. 2FHE+E

S5 GLRTGAACAAGATGCTCCTAAGAAATTTATAAAAATATTAATCATGCAAGRTGECCTGE
R5 GCGTGAACAAGATGCTCCTAAGAAATTTATAAAAATATTAA TCATGCAAGGTGGOCTGC
S5 CAATATTCAGCCCGCATAATGGCTTITCACAGTTGAGECTTTANTTEATGAT AAAAAAGT
R5 CAATATTCAGCCCGCATAATGGCTTTCACAGTTRAGGCTTTAATTGATGATAAAAAAGC
S5 GATTGATTTTGATCATCCTGCATTTGCCARAGAGTATCAGTCTGC AACCT TAACTTTAC
R5 GATTGATTTTGATCATCCTGCATTTGCCAMAGAGT ATCAGTC TGCAACCT TAACTTTAC

S5 TACTGAAACGTTTGTGTATGAGGTCAGTGAGGCACGAACTTTTGGTTCGATTTTTCTAC

R5 TACTGAAACGTTTGTGTATGAGETCAGTGAGGCACGAACTTT GG T TCGATTTTTCTAL

S5 CGAAGAAGGTAGATGATACGGGTGTGOTGAACGAAGAAGGTTTACGATTTGCCGATGAG
R5 COAAAMAGGTAGATGATACGGETGTGETGAAC GAARAAGGTTTACGATTTGCOGATGAG
S5 TTGGETGATTTGGATTTGCAGT

R5 TTGGGGATTTGGATTTGCAGT

2 HBR5 Ipx AP B 45 R XL
Fig 2 Comparison of sequencing results of strain 5 Ipx A

R: Resistant group; S: Sensitive group.
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Table 2 Distribution of gene mutation strains between two groups

Group n Ipx A/strain (%) Ipx C/strain (%) Ipx D/strain (%) Mutation in total/strain (%)
Resistance 21 5(23.81) 5(23.81) 9 (42.86) 19 (90.48)
Sensitive 51 2(3.92) 1(1.96) 3(5.88) 6(11.76)

XZ 6.703 14.642 40.659

P 0.01 <0.001 <0.001




ERE

Bk A 2 2500 2 A AT BLPS IR AJE R RS & 2 R B R MY 25 Sty T 7 R 127

3 BARAARNMEEM X RERER

Table 3 Synergistic, additive, irrelevant and antagonistic effects of combination

Group Collaborati‘?n Additive (Q.5<0FICS 1)/ Irrelevant .(1<fICS2)/ Antagoniﬁtic
(FIC=<0.5)/strain (%) strain (%) strain (%) (FIC>2)/strain (%)

Polymyxin+imipenem 12/21 (57.14) 8/21 (38.10) 1/21 (4.76) 0
Polymyxin+meropenem 11/21 (52.38) 7/21 (33.33) 3/21 (14.29) 0
Polymyxin-+cefoperazone/sulbactam 9/21 (42.86) 8/21 (38.10) 4/21 (19.04) 0
Polymyxin+levofloxacin 9/21 (42.86) 7/21 (33.33) 5/21 (23.81) 0
Polymyxin+fosfomycin 5/21 (23.81)* 7/21 (33.33) 9/21 (42.86)* 0

g 6217 0.104 8.249 —
P <0.001 0.747 <0.001 —

*P<0.01, vs. polymyxin+imipenem group (calibration test level &’=0.01). FIC: Fractional inhibitory concentration.
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