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[Abstract] Objective To understand the epidemiology of clinically isolated Acinetobacter baumannii (A. bauma-
nnii) in Hunan Province. Methods Bacterial antimicrobial resistance surveillance was carried out according to the
requirements of the technical program of National Antimicrobial Resistance Surveillance System. Clinical data of
Acinetobacter spp. reported to Hunan Provincial Antimicrobial Resistance Surveillance System by multiple centers
in Hunan Province from 2012 to 2021 were summarized and analyzed with reference to the standards of the American
Clinical and Laboratory Standards Institute. Results A total of 169 438 strains of Acinetobacter spp. were detected
during the 10-year period, with the detection rate of A. baumannii being the highest (82.74%). 70 923 strains
(53.63%) of carbapenem-resistant A. baumannii (CRAB) and 58 149 strains (43.97%) of carbapenem-sensitive
A. baumannii (CSAB) were detected respectively. Both CRAB and CSAB were detected most frequently in the age
group >>70 years, which were 34.44% and 32.02%, respectively. The percentage of CRAB and CSAB detected in
the intensive care unit were 34.80% and 11.31% ., respectively. CRAB and CSAB were mainly isolated from spu-
tum/bronchoalveolar lavage fluid, followed by pus/secretion, urine, and blood. The resistance rates of CRAB to
commonly used antimicrobial agents didn’t change much during the 10-year period. Resistance rates of CRAB to
ceftazidime and cefepime were both 84 %, to ampicillin/sulbactam and piperacillin/tazobactam were both >>82% ,
to aminoglycosides and quinolones were both >>59%, to minocycline and polymyxin B were 15.9% - 25. 0% and
1.3% = 6.9%, respectively. CSAB were sensitive to commonly used antimicrobial agents. Conclusion The isolation
rate of CRAB is high and there is no significant change in resistance to commonly used antimicrobial agents.
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tance; surveillance; Hunan Provincial Antimicrobial Resistance Surveillance System
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Table 1  Species of Acinetobacter spp., Hunan Provincial
Antimicrobial Resistance Surveillance System,
2012 = 2021
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Table 2 Detection of AB, Hunan Provincial Antimicrobial Resistance Surveillance System, 2012 — 2021

AB CRAB CSAB
1 Kég;ﬁ}% W M A %
i R e e HRB %% BR% EHEOD)

2012 5 547 4072 2 568 1 204 46. 88 825 32,13
2013 11 018 8 026 6 629 3 655 55. 14 2 467 37.22
2014 13 030 10 307 9176 5 240 57. 11 3 350 36.51
2015 16 640 13 047 11 551 6 658 57. 64 4612 39.93
2016 18 270 14 701 14 300 7 686 53.75 6 371 44,55
2017 18 843 15 551 15 240 8 107 53. 20 6 887 45.19
2018 19 487 16 391 15 641 8 090 51.72 7 317 46.78
2019 22 368 19 261 19 034 9 990 52. 49 8 784 46. 15
2020 21 355 18 834 18 379 9 652 52.52 8 549 46.52
2021 22 880 20 001 19 737 10 641 53.91 8 987 45.53
At 169 438 140 191 132 255 70 923 53.63 58 149 43.97

TE: CRAB K i % = CRAB K H MR A/ B 75 85 0 25 DA R 258U I AB BREL X 10020 ; CSAB Kyt % = CSAB K th bk /55 35 85 9% S i B &

IR AB BEEL X 10024,
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Table 3 Information of CRAB- and CSAB-positive patients
CRAB CSAB
— R x F
PRER oA ACLD) HREL oA ACLD)
PE B 68 659 100 57 335 100 118. 385 <<0. 001
5 47 740 69.53 38 223 66. 67
© 20 919 30. 47 19 112 33.33
FEE ) 68 841 100 57 378 100 7 325.565 <20. 001
<1 742 1. 08 3 765 6.56
il== 1967 2. 86 6712 11.70
Ml == 1 064 1.54 1 095 1.91
21~ 2 039 2.96 1213 2.11
31~ 3 310 4. 81 1813 3. 16
41~ 7 887 11. 46 4510 7. 86
51~ 12 071 17.53 8 025 13. 99
61~ 16 051 23.32 11 874 20. 69
=>70 23 710 34. 44 18 371 32.02
1E ICU £ 68 465 100 56 715 100 9 344,032 <<0. 001
= 23 829 34. 80 6 415 11. 31
& 44 636 65. 20 50 300 88. 69
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Table 4 Specimen sources of CRAB, Hunan Provincial Antimicrobial Resistance Surveillance System, 2012 — 2021

2012 746 81. 00 89 9. 66 22 2.39 12 1.30 12 1.30 4 0. 44 9 0.98 27 2.93

2014 4128 83. 89 325 6. 60 125 2.54 100 2.03 69 1.40 39 0.79 45 0.92 90 1.83

2016 6 215 84. 10 413 5.59 212 2.87 154 2.08 84 1.14 58 0.78 61 0.83 193 2.61

2018 6 637 84.02 498 6. 30 177 2.24 165 2.09 77 0.98 57 0.72 66 0.84 222 2.81

2020 7 889 85.43 512 5.55 244 2. 64 147 1.59 110 1.19 82 0. 89 42 0. 46 208 2.25

A 57503 84.18 4219 6.18 1715  2.51 1338 1.96 782 1.15 603  0.88 480  0.70 1668  2.44
A 2 615 #k CRAB $fi sk

RS 20122021 4380 1 49 20 B 24 0 10 CSAB 119 b3 A A J5A7 L

Table 5 Specimen sources of CSAB, Hunan Provincial Antimicrobial Resistance Surveillance System, 2012 — 2021

2012 532 76. 66 57 8.21 39 5.62 21 3.03 6 0. 86 2 0.29 2 0.29 35 5.04

2014 2581 81.21 201 6.33 170 5.35 106 3.34 23 0.72 6 0.19 13 0. 41 78 2.45

2016 4 762 76.29 455 7.29 421 6.74 221 3.54 67 1.07 32 0.51 32 0.51 252 4.04

2018 5599 77.31 508 7.02 457 6.31 280 3.87 65 0. 90 35 0. 48 19 0. 26 279 3.85

2020 6 353 76. 46 567 6. 82 630 7.58 324 3.90 87 1. 05 74 0. 89 18 0.22 256 3.08

A1 44106 77.58 4 005 7.05 3661 6.44 2045 3.60 506 0.89 349 0.61 212 0.37 1967 3.46

A 1298 Bk CSAB 54 B2k,
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Table 6 Antimicrobial susceptibility testing results of CRAB, Hunan Provincial Antimicrobial Resistance Surveillance System,

2012 - 2021

VL 254

2012—2013 4

2014—2015 4

2016—2017 4 2018—2019 4 2020—2021 4

Livall] R S LRl R S A ) R S LRIl R S iRl R S

A () (%) i () (%) E () (%) E () (%) B () (%)
AOEPIAR/ AP 3508 82,6 5.1 7954 90.2 2.6 10910 92.1 3.0 10965 93.1 2.1 10 832 90.6 3.8
WRRLPEAR/ Ml EEdE 3 921 87.3 5.6 10041 91.0 2.7 11752 91.5 3.8 12958 93.6 2.5 18 358 96.2 1.7
S 761 At g 4307 85.5 3.5 9414 943 2.2 13253 96.2 3.0 15665 97.0 2.4 19562 96.8 2.8
S Ak 5 4673 84.8 2.7 11781 93.8 2.0 15756 96.3 2.3 18062 94.1 1.8 20050 92.1 2.1
[P/ Ny =S 3562 59.3 26.2 7 467 74.1 20.5 9305 78.1 19.6 9952 75.3 23.1 10 680 75.5 22.5
KREZ 4647 84.7 6.7 11855 90.3 5.0 15570 90.9 5.9 14912 88.7 7.3 11779 88.4 7.7
DT+ 3347  75.6 16.4 8681 85.8 11.6 11193 85.8 10.3 12082 79.3 12.4 16053 80.6 14.1
K& 1301 19.6 59.3 2715 16.1 63.7 4856 15.9 64.8 8 050 20.6 53.1 15198 25.0 45.8
AR R 4350 64.8 10.1 11664 71.9 7.5 15030 73.4 7.6 17712 71.8 6.5 20135 80.6 4.5
BINSRUY 4626 85.3 5.6 11724 92,7 4.3 14518 95.4 4.2 15004 95.9 3.7 18405 96.1 3.4
ZEWE B 769 6.9 93.1 1853 3.4 96.6 3067 3.6 96.4 3328 1.5 98.5 7582 1.3 98.7

T ZF W R By MIC J5 i, AU §7 i s MIC 7 iEEF E R =4 pg/mL R 25, <2 pg/mL g UK,

T 20122021 45 3] F 45 20 TR T 24 M 0 ) CSAB ) 24 B0 3 45 21
Table 7 Antimicrobial susceptibility testing results of CSAB, Hunan Provincial Antimicrobial Resistance Surveillance System.

2012 - 2021

2012—2013 4E 2014—2015 4 2016—2017 4F 2018—2019 4F 2020—2021 4F
AR ®Ww R S KW R S W R S W R S fW R S

A () (%) ME () (%) E () (%) ME () (%) AL () (%
SAEVEM/EFEI 2425 11.8 83.5 6121  12.6 82.6 9644 10.6 86.4 10444 8.0 88.9 11165 9.7 88.7
WRHLPEAR/ MlMe 3 2 696 5.5 88.7 6910 3.9 90.2 9729 5.8 90.8 11527 5.3 91.8 14208 4.6 92.9
S A 0 2823 11.7 80.2 689 10.6 81.9 11838 9.0 855 14542 5.5 90.0 16753 2.3 93.8
S i 5 3040 10.0 85.0 7897 9.9 86.3 13214 8.6 88.8 16039 5.5 91.6 17037 3.7 93.6
[ Sy N 2255 8.2 88.9 4594 8.6 90.0 8112 4.4 93.8 9952 3.2 94,8 10353 1.0 97.4
KAREZ 3118 13.0 82.7 7921 11.0 86.6 12948 9.5 87.6 13198 7.7 88.7 11994 2.6 92.8
A% 1981 7.4 89.4 5422 8.0 89.5 8485 4.9 92.6 8980 2.9 943 11929 1.9 96.2
K IR % 614 4.1 88.9 1573 3.7 93.1 4120 4.3 94.0 6558 2.9 95.4 10917 2.2 96.4
AR R 3054 7.8 88.5 7763 7.6 90.0 13046 6.1 91.6 15740 4.2 93.8 17356 1.7 95.9
BN A 2969 11.1 86.0 7615 10.5 87.4 11773 7.4 91.3 11882 6.7 92.3 14361 5.3 93.6
LZEWE B 442 7.9 921 1582 4.4 95.6 2569 7.5 92.5 2807 4.6 95.4 4720 2.4 97.6

T ZFE R By MIC J5 % 40§tk s MIC Jr ik AE AR E ) =>4 pg/mL S 25, <2 pg/mL W U%.

3 Wit

CRAB N — -+ — it 28 i B Pk il 1k 22 St T AR )
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AR ENA 2019 4F 3¢ [ 5 191 Bs -5 42 4l o0

B 25 Wyt 2450 55 S 7 i CRADB g & it
FTAHL 2017 F R AT E D LR W25
CTRE S/ EETNME., SRS EEI
CRAB )4y B 2 AE 30 % ~80 % , Ho v 7 Y L 7% Bk A
PLT 22U 43 5 e e v 00 5 AR i o [ A R T 24
IR (CHINET) 45 5 /R 2022 44 [# AB X} W f ks
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A B R E RS R ik 50265 H. CRAB(34. 80 %)
76 ICU MG Y e R 85 F CSAB(11. 31%) . X 5 ICU
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254 1 il L R A 56, F 80 ICU W CRAB 4355 R 5
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ICU 5|2 CRAB 3¢ X AL 15 5 & K .
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43 B R | T CRAB; — 3025 243 Hrt 1 i o 5
FE B 345 M il 48 CHAP) 1 0 W AL AH 56 il 48
(VAP) ) 60 % ~87 % AB HAA Z & 251 . $2/n
IR e DA R HR AT S8 A (R R AL il B e R
BH ARG 25 AB,

CRAB HA B i 25 1 . Bt 245 L) 40 52
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K AP ETE I 1 A L AR W T T B B T 2 S
AR A L R A R O AB X iR R R
PUAE B AT 24 B R R e AL . R
WA RE K BN B KP4 R IFEHA S %
EF I LR RR SE W A . A IR 2 U AR 2
F IR 10 450 CRAB X F Bt B 25 9 1t it 2 % A48
FEAK . CRAB AN ik 15 85 1 A bt 2B 287 46 it
251 Sk T2 2 DA R LAt B- P T M 285 i 41 11
R G PUE 23 2 A (T 25 23 (3 >8200)

CRADB X 2 H W5 1 28 | v o T 25 245 W it 24 38 o 38
(¥1>5900), HHEiIRIT CRADB AH X} Hb 5 SO 5
AP KRR 2R R B 253500 8
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25 F TR L X R AR A A T 24 W R £
OB SAF TR & 10 4 19 I 0 &5 4k 20 B & 38 CRAB
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HWARAS R, 10 4F (8] CRAB XF % 40 B4 25 9 14 i 24
AR K R H W00 259 34 S 254k .
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TOUGE It 8 T 2 R 0 I A I H AR E ST AL Y
T4 TN 28 SR

Rl AR A HH FARGEEAN BT X,

(& % x &)

[1] Almasaudi SB. Acinetobacter spp. as nosocomial pathogens:
epidemiology and resistance features[]J]. Saudi J Biol Sci,
2018, 25(3): 586 — 596.

[2] Tacconelli E, Carrara E, Savoldi A, et al. Discovery, research,
and development of new antibiotics; the WHO priority list of
antibiotic-resistant bacteria and tuberculosis[ J]. Lancet Infect
Dis, 2018, 18(3): 318 — 327.

[3] Perez F, Hujer AM, Hujer KM, et al. Global challenge of
multidrug-resistant Acinetobacter baumannii [ J]. Antimicrob
Agents Chemother, 2007, 51(10): 3471 — 3484,

(4] WM& ANRBUN. 48 g BT DL 40 1 it 25 s 1 ™ [ EB/
OL]. (2011 =11-28)[2023 — 06 = 20]. http://www. hunan.
gov. en/hnszf/hnyw/zwdt/201212/t20121210_4733059. html.
People” s Government of Hunan Province. Our province has
established a bacterial resistance monitoring network for medi-
cal institutions EB/OLJ. (2011 — 11 —28)[2023 — 06 — 20].
http://www. hunan. gov. cn/hnsz{/hnyw/zwdt/201212/t2012
1210_4733059. html.

(5] CANE. fTBRE. (LR, 5. MR8 40l 25 1 0 I 2011 4R 2
WAL, o R 235, 2012, 11(5) ¢ 321 = 327.
Wen XM, Fu CC, Ren N, et al. Hunan Provincial Bacterial
Antimicrobial-Resistance Surveillance System: 2011 survei-
llance report[J]. Chinese Journal of Infection Control, 2012,
11(5) . 321 —327.

Lo 4 40 v i 245 e i) 0. ¢ 4 [ 200 1 T 24 M ) 4 R 5 8 (2022
AEROMEIT U4 B [EB/OL]. (2022 = 04 — 06) [2023 — 06 —
20]. http://carss. cn/Notice/Details/823.

China Antimicrobial Resistance Surveillance System. Revision
Explanation of the technical plan for China Antimicrobial Re-

sistance Surveillance System (2022 edition) [EB/OL]. (2022 -



o gk e ) 2 2023 4 12 1505 22 45 12 40

Chin J Infect Control Vol 22 No 12 Dec 2023 .

1467 -

7]

(8]

(9]

[10]

[11]

[12]

04 = 06)[2023 =06 = 20]. http://carss. cn/Notice/Details/823.
CLSI. M100; performance standards for antimicrobial suscep-
tibility testing, 32nd edition[ EB/OL]. [2023 =06 = 20]. ht-
tps://www. standards-global. com/wp-content/uploads/pdfs/
preview/2247002.

Satlin MJ, Lewis JS II, Weinstein MP, et al. Clinical and La-
boratory Standards Institute and European Committee on An-
timicrobial Susceptibility Testing position statements on poly-
myxin B and colistin clinical breakpoints[J]. Clin Infect Dis.,
2020, 71(9): €523 — €529,

Huang ST, Chiang MC, Kuo SC, et al. Risk factors and clini-
cal outcomes of patients with carbapenem-resistant Acineto-
bacter baumannii bacteremial J |. J Microbiol Immunol Infect,
2012, 45(5): 356 — 362.

Bardbari AM, Arabestani MR, Karami M, et al. Correlation
between ability of biofilm formation with their responsible
genes and MDR patterns in clinical and environmental Acineto-
bacter baumannii isolates[J]. Microb Pathog, 2017, 108; 122
- 128.

4 ] 240 A 24 M0 0 4 T 00 A 24 M T 20142019 4F Il
PR3 18 Al T 2 B PR G 0 25 M AR5 ), vl R g 4 o
i, 2021, 20(1): 69— 75.

China Antimicrobial Resistance Surveillance System. Change
in antimicrobial resistance of clinically isolated non-fermenta-
tive Gram-negative bacilli; surveillance report from China An-
timicrobial Resistance Surveillance System in 2014 — 2019[] 1.
Chinese Journal of Infection Control, 2021, 20(1) . 69 — 75.
Liu CC, Chen KC, Wu YC, et al. Epidemiological and genetic
characteristics of clinical carbapenem-resistant Acinetobacter

baumannii strains collected countrywide from hospital inten-

[13]

[14]

[15]

sive care units (ICUs) in China[ J]. Emerg Microbes Infect,
2022, 11(1): 1730 = 1741.

Whiteway C, Breine A, Philippe C, et al. Acinetobacter bau-
mannii[J]. Trends Microbiol, 2022, 30(2): 199 — 200.
Mohd Sazlly Lim S, Zainal Abidin A. Liew SM, et al. The
global prevalence of multidrug-resistance among Acinetobacter
baumannii causing hospital-acquired and ventilator-associated
pneumonia and its associated mortality: a systematic review
and Meta-analysis[]J]. J Infect, 2019, 79(6): 593 = 600.
JEE, TR, WA Rk T R AR B2 R Sl B 25 o
HLHIBETEL]]. AR 525, 2023, 21(4): 181 - 184,

Tang N, Tang ZY. Yao L. A study on the resistance mecha-
nism of carbapenem resistant Acinetobacter baumannii to anti-
biotics[ J]. Journal Of China Prescription Drug, 2023, 21(4)
181 — 184.

RS iH- R 48

325 A& XS Ih . R AR A R . 45 3 R AR AN T 24
[ 20122021 441 8 A Sl FF 7 1 24 a0 i 25 L0 1. o o Ul e 4
il 27k 5, 2023,22(12) : 1460 — 1467. DOL: 10. 12138/j. issn. 1671 —
9638. 20233822,

Cite this article as ; LIU Si-di, CHEN Li-hua, FU Chen-chao, et

al.

Antimicrobial resistance of Acinetobacter baumannii . survei-

llance report from Hunan Provincial Antimicrobial Resistance Sys-
tem, 2012 —2021 [J]. Chin J Infect Control, 2023, 22(12): 1460
—1467. DOI: 10.12138/j. issn. 1671 — 9638. 20233822,



