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Abstract

Objective: To investigate the epidemiology and antimicrobial susceptibility of clinically isolated
Acinetobacter baumannii in Shandong Province from 2017 to 2024. Method: Antimicrobial sus-
ceptibility data and clinical information of A. baumannii isolates were collected from 59 member
hospitals of the Shandong Province Pediatric Bacterial & Fungal Antimicrobial Resistance Sur-
veillance System (SPARSS). Susceptibility results were interpreted according to CLSIM100-ED34,
and data were analyzed using WHONET 5.6. Result: A total of 86,592 clinical A. baumannii iso-
lates were collected between 2017 and 2024, of which 91.6% were from pediatric patients and
8.4% from adults. Isolates were predominantly recovered during January and July-August, with
higher frequencies among young children and elderly patients. The main specimen sources were
sputum (80.3%), bronchoalveolar lavage fluid (5.1%), secretions (3.4%), urine (2.9%), blood
(1.9%), pus (1.6%), and throat swabs (1.2%). Resistance rates to meropenem, imipenem,
ceftazidime, and levofloxacin were 55.2%, 55.5%, 53.7%, and 47.2%, respectively; to cefopera-
zone/sulbactam, trimethoprim-sulfamethoxazole, and amikacin were 38.0%, 39.5%, and 27.7%;
and to tigecycline and polymyxin were 3.3% and 0.8%, respectively. Susceptibility profiles var-
ied by patient group: isolates from adults exhibited 20-40% higher resistance rates than those
from children, and isolates from intensive care units showed approximately 40% higher re-
sistance than those from non-critical care settings. Resistance also differed by specimen type,
with the highest rates observed in cerebrospinal fluid (72.0% to carbapenems), catheter tips
(60.6%), and respiratory specimens (58.2%). From 2017 to 2024, resistance rates of A. bau-
mannii to all antimicrobial classes showed a fluctuating decline, particularly among pediatric
isolates. Conclusion: Although A. baumannii in Shandong Province exhibits high resistance to
multiple antibiotics, a gradual downward trend has been observed. Significant variations in re-
sistance were identified across patient demographics, clinical departments, and specimen types.
Enhanced surveillance, tailored empirical therapy, and reinforced infection control measures
are essential to curb the dissemination and evolution of resistant A. baumannii.
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1. 3]

fif) 2 ANBFT T (Acinetobacter baumannii)] V2 53 A T H IR T BRBE AT LR NAR B K . WPIGTE L AL TE
SEERAT,  HAT SR KRB LA RE D RN 2 e SRTRRE ), R EE BTG, LR HE MR g s S 1 AR A
FOREE[1]. KIALIE, S RZAT I 25 AR se, £ Eilif25(MDR). | V2 25 (XDR)H 2 41 2
(PDR) i PR I H 3R W 28 7, CARSS A CHINET 25 4 [ i 24 W i 550407 2 BA 3 [ b o B 4 i 24 60 B
ST B (CRAB) IS H R AE 60%~70%LA 1-[2] [3]. CRAB %522 5 fiif 24 4 8 AN ZhAT i T S IE G697 IR
FEBETAIE K« FRIEIRSR T, K £ 3 (e e A TR Ak TUAE ) R ™ 02l Jh o 80 2 AN Sl T B SR - PRI T4 T 3 2
RRAE A R X S B, [RIk, B s b XS DU i 254 AE U N . IR BN A D SR
TR, B BERRG M0, SR H TS = 12 X 66 2 A S B K AT S 25 A 1 R Sk
AW AHEFLIEIE N ARG 2017 & 2024 PR 53 B 60 S R ZAT B HEAT [BUBE S04, PPAN TR RS H A
i 2 VE IR EN AR . B IIN V2 00 A0, DL 24 2R 7E AN [ G  BEAA RING R R 5 (R ) S S, DA
AN 2 AN BT R TE 0 X BT R R 28 5, Dt T PR 50 P FH 24 AN e X S i G B 4% 5
WS A D 1 A S

2. RS EZE
2.1. EHERIR

fif] i AN ) FF 1R 2 B R U SRR T 2017 4 1 H~2024 4 12 H i AR 44 LEE 40 i 25 W 0 78 e
(Shandong Province Pediatric Antimicrobial Resistance Surveillance System, SPARSS) 59 Z i it #.f7, Frp
ZiathBEbe 47 K. A IRMEEERE 11 K. JLEERER 1 5K, # R0 S R HR T A a5 RN LB %
PR SELHE E AOAE e . MR S 2B SE R, IBRIF]— BB I EE A 0 B bk

2.2. A&

2.2.1. HEEE
MR 4 IR PRAS 36 BV E ARFE B DU RR) Y BEAT 3 FloRIE G PR AR A AT N 1 0 B 5 %2, $e R
itk RG . EHMMEYEE RS, API R51%.

2.2.2. GRS

K H B SR LB 2 OR Bl g S MR FE(MIC), AR I 8BS MR B . 2
UL #F ] VITEK 2-Compact (3= EH#F HL12). WALKWAY-96 (EE P71 RS0, 25848 H 5E F
Oxoid. M FEEEAH .

2.2.3. BUESHR

JLEFRIRIER<14 %, RNFRIRHEN>14 5 o fKHE 2024 T RSEE 15 PR S50 = b #EAL 22 (Clinical
& Laboratory Standards Institute, CLSI)iiA4= ¥ 245 WU X B AT AR AE M100 S34 HEAT 24 2t A H iy,
ffiJl WHONETS.6 £ {F3EAT 4 7047

][l
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3. &R

1. W REBEHE A FHFE 2 BEARO

2017~2024 4, SPARSS H{ 2 BA47 34 7 Bl S AN AT B 86592 Bk, o 57615 1£(66.54%) 70 &5 T 5 1%
B, 28977 PR(33.46%) 70 B T Ltk B3 <14 ZHY)LE B34 BRI 7251 Bk, SRR 8.37%,
FENETHELE, FALFEEN 10m (1m-3y); HA B &0 BN 4446 PR(61.32%), Lm0 BHA 2805
PE(38.68%). >14 % HIE 4> BARILTE 79341 Bk, HERBEER 91.63%, FESETEFEEE, PAE
WN 68y (57y-77y): HA B BIRE A 53169 £k(67.01%), Lotk #3570 Bk N 26172 #:(32.99%) (14 1.
P 1) o AEBE B B S A AT B 5 EE A 96.0% (80731/84093), 1212 B35 40 B 1A 1 8.0%(3362/84093).
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Figure 1. Overview of Ab isolates in Shandong Province from 2017 to 2024. (a) Annual changes in the number of Ab isolates
and their proportion in the total isolates. (b) Age distribution of adult patients. (c) Age distribution of children patients

& 1.2017~2024 FLLFRE Ab BRI BB (2) Ab BN BB REERESBRPEREENFETHIER; (b) K
ARBRENFRDT; (o LENBEENFRSH

2017~2024 4, SPARSS Ji 51 FAL 5 266 S ANEAT B I BCR ik sh BT, HESE 5 S50 S HE
PRAIR R EE 21 2 R B34 (5 1(a)). 2017~2024 4, RSV ot 53 30 403 14 B R R I 8 A8 10
A, TR LE R A 2 ) R WAL, BRI R S AR B I a2 1 FTR

Table 1. Distribution and changes of patients with Ab isolates in Shandong Province from 2014 to 2017
F# 1.2017~2014 FIIFRE Ab NBEENDHREUIER

F4 2017 2018 2019 2020 2021 2022 2023 2024 Total
B 7762 8716 10570 9291 10670 11162 14693 13728 86592
5N 6713 7781 9502 8646 9772 10356 13719 12852 79341

g 4593 5213 6238 5761 6558 7003 9047 8756 53169
(68.41%) (66.99%) (65.64%) (66.63%) (67.11%) (67.62%) (65.94%) (68.13%) (67.01%)

W g 2120 2568 3264 2885 3214 3353 4672 4096 26172
i (31.58%) (33.00%) (34.35%) (33.36%) (32.88%) (32.37%) (34.05%) (31.87%) (32.99%)

JLE 1049 935 1068 645 898 806 974 876 7251

g 670 591 639 403 536 520 567 520 4446
(63.87%) (63.20%) (59.83%) (62.48%) (59.68%) (64.51%) (58.21%) (59.36%) (61.32%)

w379 344 429 242 362 286 407 356 2805
(36.12%) (36.79%) (40.16%) (37.51%) (40.31%) (35.48%) (41.78%) (40.64%) (38.68%)
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Bk
SRS R 67y 67y 67y 67y 68y 68y 70y 69y 68y
(PRI, (56y-77y) (55y-77y) (55y-77y) (56y-77y) (56y-77y) (57y-77y) (59y-78y) (59y-77y) (57y-77y)
DY 534z 1E] & 6m 9m 9m 9m ly 10m ly ly 10m
i) (Im-1ly)  (Im-2y) (Im-2y) (Im-2y) (2m-4y) (Im-4y) (Cm-4y) (2m-6y) (Im-3y)

2. il @ AT B 4 B IR (R AR
2017~2024 4 111 7548 6 & A ZHAF R 40 B I IN TA) 20 A IS dlan 1€ 2 s, SR 1 S 7. 8 A4
BT B 53 15 () i W 3, AT RS A AR R K ICU B FB 3 IR 2 A 0% 1 2020 4, AT RE BT e % 15 i)
WO I B i, B2 A RETE 2. 3 A& S ILERRE, TEREE N 6-12 A /- B R EuE b L
AR 2% -
Total L Adult L Children

2021
2022
2023
2024

Proportion(%)
Proportion(%)
Proportion(%)

AT T T T T AT T T T T

T T T 17T T T 1T T 171
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Figure 2. Time distribution of Ab separation in Shandong Province from 2017 to 2024
2.2017~2024 fELLZRE Ab S EHIETE 510

3. 82 FHT B 53 B BIAn AR IR 2 A

i) S AN AT B 4 K300 o0 2 T B R AR (87.10%), HiH 80.32% 70 B T An A, 5.11%7> B T il i
PeibibrAs, 2017 44 2024 FEMEGE bR A (5 LLAE 84.92% % 88.66% 2 [4], iyl E R S Hodth T WP B bR A
(0 o EZ T T e, B B R 2T T B HE 5 R N, MRORR A 73 B Ak o5 A 0 AR I 1.92%, s
WARAS (5 0.46%, MRS 7 BRI B R, B A i Bl w2 2 fios

Table 2. Types of specimen sources for Ab Isolates in Shandong Province from 2017 to 2024
% 2.2017~2024 FILFHHBRNTE S BIRALEN S

PR KA 2017 2018 2019 2020 2021 2022 2023 2024 it
b3 1 6132 7249 8679 7493 8558 8926 11801 10717 69555 (80.32%)
it L E B R 419 256 342 303 490 552 992 1072 4426 (5.11%)
HA T ipRGE 13 3 25 17 19 48 135 136 396 (0.46%)
i3 225 220 184 77 89 117 62 70 1044 (1.21%)
43U 214 234 359 389 446 428 431 469 2970 (3.43%)
PR 140 191 256 300 360 397 441 443 2528 (2.92%)
11871 135 113 163 218 167 175 208 237 1416 (1.64%)
Jii¥: 7 181 166 233 174 202 190 296 219 1661 (1.92%)
5% 48 44 78 65 83 62 68 64 512 (0.59%)
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5 MW 56 68 53 58 72 63 73 64 507 (0.59%)
i 62 47 74 49 53 52 33 31 401 (0.46%)
K 26 37 37 35 35 45 38 49 302 (0.35%)
JE¥H 13 22 18 31 27 36 42 4 231 (0.27%)
g7k 25 17 27 28 21 26 28 29 201 (0.23%)
HA 73 49 42 54 48 45 45 86 442 (0.51%)

4. S ENITERZPERM
4.1. MEAEHTER B EAPBURM

fifil S AN BT T X K 22 BT B 2T 255 5, AR S0% LA E, 0 58 B B wE RN i B v PRI 24 5% )
AN 55.2%H1 55.5%, AEN SkARNRER/ES3E . ST BK R EM X BUR, i 25350508 38.0%.
39.5%H1 27.7%, REIMA R K ZHIEZR B AR E B>, 2453705009 3.3%H 0.8%. 2017 44 2024
M, S AT B X R 2 Eh AR A 251 23S R REE AR 3).

Table 3. Overall Antibiotic susceptibility of 4 Isolates in Shandong Province from 2017 to 2024
% 3.2017~2024 FLLFRE 5 B TR E SRR

4 2017 2018 2019 2020 2021 2022 2023 2024 =878

WEE 0w o o o6 S 5 S 0 SO oy SO ) % S )
WRFLPEAR  60.5 33.7 53.6 40.7 562 38.7 49.9 457 493 456 47.5 47.1 49.0 459 41.1 49.1 50.1 44.1
Skfuhfa 572 13.2 61.1 11.0 59.7 11.1 57.7 124 543 20.1 51.8 20.1 529 20.7 47.5 244 548 168
SkHUfhnE  56.3 39.9 58.6 37.5 55.1 404 56.8 39.7 53.5 435 51.9 452 54.8 429 50.6 46.5 53.7 43.1
SKHUMEAS  59.6 38.5 56.7 38.5 554 403 52.8 402 48.1 437 462 464 487 440 457 47.6 504 435
R/
b 4R
AR/
|
Wk 7 P4 A/
fth s E2L 1H
Sk LR P/
Fagdaag:s|
KRR 554 442 52.8 47.0 492 50.1 555 442 55.6 439 557 439 5777 42.0 572 42.6 552 445
WiEHEr 599 39.6 60.4 393 582 41.3 58.1 41.6 545 451 53.1 46.7 55.6 442 52.1 477 555 442
BT HEY 417 583 434 56.6 452 548 443 557 409 59.1 39.1 609 372 62.8 33.0 67.0 39.5 60.5
RV A 59.1 403 59.8 39.6 57.6 41.7 58 41.5 553 443 533 462 55.6 439 519 47.0 554 440
e e S RID
£

AR 512 48 507 485 46.5 52.6 457 534 43.6 55.1 445 54.8 46.1 529 422 56.8 454 537
JRKEZFR 541 438 55.6 423 529 445 477 503 44.1 535 459 525 47.1 51.0 429 542 487 49.1
Pk E 301 684 27.1 71.0 252 72.8 26.8 72.0 27.7 712 284 703 29.6 69.1 28.6 69.4 277 70.7
BIFE 26 89.1 29 842 3.1 868 25 832 46 821 3.1 822 33 796 3.4 764 33 822
ZHHEB 02 998 1.0 99.0 1.7 983 0.6 994 08 992 0.6 994 0.8 992 0.6 994 0.8 99.2

S (% S (% S (%) ( S (% S (%)

80.1 16.8 56.2 42.0 452 534 435 55.6 50.6 48.6 50.3 48.8 55.1 44.1 54.1 45.1 519 472

53 429 559 389 50.8 43.6 484 455 45.6 48.7 442 51.7 47.7 49.1 432 533 48.1 473

54.5 40.0 57.5 39.0 542 414 564 39.8 55.1 423 54.7 434 555 427 539 444 546 42.6

43.8 42.5 414 43.0 3943 46.2 372 499 365 52.1 363 51.0 404 494 35.7 52.2 38.01 49.71

424 43.6 474 414 46.0 423 50.7 422 49.1 448 469 47.1 50.1 44.6 472 483 472 452
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4.2. )LEMBA S BHREAHTEOGYH B

BN 53 E 5 ) LEE 7 85 B 86 2 AN Bl B 0T 0K 22 B 29 i 24 28 30 22 e (G 4), IINRIIR S Bk oy
BORRIN 25 S ARMBL, 1M ) L2520 B B AR S AR B 25 W I i 2 PRI, TN R 28T 20%, H &SI ZAm
i 25 2R BN B RAIR 20%~40% 7245 - 2017~2024 4, A 72 BN IE &2 ) LEE 45 B8 1R fif) 2 AN Bl B 0 K 2 4
PUAER M 251 2 R R A, ) LEE 7 B T T R BL PG AR 25 R 2 ETHE A A 3).

Table 4. Antibiotic susceptibility of Ab among adults and children in Shandong Province
F 4. LWFRERANLES SHET TR 2

- BN JLE
BRE T Z52(%) BHRE T Z52(%)

Wikhr FE AR 7709 58.9 2128 18.4

L7 s 43606 58.7 5066 20.7
Lrafhne 64414 57.3 6448 17.9
LFantE 70583 53.6 6856 17.8
BREGH LR R 19973 55.6 2267 19.1
HARTM/EFEE 42594 52.1 5549 17.5
IR iz 6 b/t W L 3H 57979 57.5 3727 10.0
L AR AR /& B4 61301 39.9 4924 14.1
FigHEE 39839 59.4 4863 20.3
Igiize0] 70496 583 4627 123
Wby 69515 41.9 6812 15.0
HRYDE 68688 59.2 6708 16.3
EIRERVDE 70163 50.4 6799 14.1
ZHER 64380 48.1 5935 16.4
KRER 45570 52.6 5672 17.6
Pk E 40399 29.8 5641 125
BinEE 37061 3.4 1640 0.6
ZHEEB 13521 0.9 900 0.3

Total Adult Child
10 TR T B e 09 T R e v e a0 T G2 GsLoo ST AuK

N
o
1

[N
=]
1

-
o
1

Resistant rate (%)
Resistant rate (%)
Resistant rate (%)

=
=)
1

20

T T T T T T T T T T T T T T T T 5 T T T T T T T T
2017 2018 2019 2020 2021 2022 2023 2024 2017 2018 2019 2020 2021 2022 2023 2024 2017 2018 2019 2020 2021 2022 2023 2024
Year Year Year

Figure 3. Trend of resistance rates of 4b among different populations in Shandong Province from 2017 to 2024

& 3.2017~2024 FILFEFRAR D BHREN T ERIWARLLES
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43. ERSEERNEZSERSTITFENRGEER

B S ANZFR,  JCHIR B B0 1 6 2 A S B2 T WU WA B e B, O FAE I X
Py A R e SRS M B L SR, ARIE A R R = M M S e Ay v E SR SRS ARkE, Hp
BRI ENERE R E A LR RS IRRR S M EER X, R FRNIEESRE, SR, =ik
0B K0 SR BT R 2 B A 25 R 8 T AR E SRR, E SRS 9 B R R B
TN 25232 2) 78%, TMIHEE fiBH = 2 SR I 2522 38% (55 5).

Table 5. Resistance rates of 4b in key and non-key departments (%)
#5 ERSFELRERSTIHTENHAR%)

- EESAPE HEM=E

HE WAER) — BURE(ES) HE WEER) — BUEES)
T RATITR 5826 36.4 57.3 4054 70.2 24.8
S A 28271 38.6 22.9 20589 77.2 8.3
S At 40984 37.1 58.9 30196 76.7 213
S5 44847 35.1 59.7 32938 71.4 21.1
(i Qi N R v 17 13773 36 63 8610 77.9 21.4
SR PG AR/AT 28785 34 62.5 19501 69.3 24.6
WIR 7 76 A/ At 4 L 3 35404 38.5 58.8 26592 76.4 20.6
S AR B /Y 3 39778 26.4 63.9 26767 55.3 28.4
eSS 26089 38.9 60.7 18843 78 21.7
R Airae ] 43475 38.7 60.9 31986 78.6 21.2
5277 44304 29.2 70.8 32360 53.8 46.2
2N 43746 39.5 59.8 31984 71.3 22.1
FEARI 2 44602 32.8 61.2 32699 67.2 229
ZATE R 40817 31 68.1 29820 65.3 33.8
PRRFER 29855 34.8 63 21555 68.2 29.5
[P/ Sy 27698 18.6 80.2 18511 41.6 56.3
BimEr 22340 2.5 86.2 16589 4.5 76.9
ZHiE % B 9070 0.8 99.2 5403 0.9 99.1

2017~2024 4, H i BFE 60 S AZ AR b E SR A Sk . BEK-R B 2R B AK,
Xof SR ID BTN 25 5 B T, X Sk R /A T R 24 2% 2R PRk ss, X E T ENE I, 2017~2019
I 2% BT, TS E 2020 AT 255 R B T ARE SR E S B SO BN AR, BRAT R
KRB RN 255 R RN, o HA 2 BT 2 i 25230 35 B R RS (E 4).

AN[FRIREE 23 B (o 8 AN SR T 25 R AR, ICU. &2 ICU. #Z4FRHICU. MFIREL ICU. 4R ICU
PRI B T R e L 2 AN B AT B A HH R I TE 70% LA E, Hodr ICUL &2 ICU. #1&F} ICU 14 80% LA s ke
ikt 2k MR REERN, WA JLEEERY S N RIITE 50-70%2 8, Hkefift
R ANEL 3 AIE 68.5% 64.6%; FFIEL. 04N HAMRE BE AR B OTTRN YR KN LAMRE
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AL HE AR AE 30%~50% 2 [A); oL GOAMEE B AR JLEAEME S S L THARRE B R S e R IR IR
BhWRAMEL AR IRE DERHOR H FAE 10-20%2 8] JURH 7B IR R H 2T 10%.

B A FER
—— CAZ—— CSL—— SXT —— AMK e CAZ—+ CSL—— SXT —— AMK
907 - FEP—— IMP —— LEV MEM 507 . FEP—— IMP —— LEV - MEM

Resistant rate (%)
Resistant rate (%)

30— T T T T T T T 10— T T T T T T T
2017 2018 2019 2020 2021 2022 2023 2024 2017 2018 2019 2020 2021 2022 2023 2024

Year Year

Figure 4. Trend of resistance rates of 4b in key and non-key departments in Shandong Province from 2017
to 2024

B 4.20172024 FUUREERSFERNENBHREFHTENMAHRENLES

4.4. FEIRA ST BHEFNTEHZAMRBRNM

ANTFIFR AL 5y B R S R ZAT B WU R 25 R AR, M. S8, WPIRIE. .
FEK i TR TRV S3 5 PR 6 22 A I AT TR 0T Tk 7 5 0 25 TR i 24 26 AR U PR AR, AN 72.0% P45 25 30.6%s
JeAufhnE kARG A E R R S 2 A, 2R AT = FAR AR IR A R 5 IR IE
i 265553 54 68.0%/66.0%/54.3% 61.0%/61.0%/52.1% 56.1%/52.4%/49.6%; i bl K1 B {25 6 45 5
BBk B R, N 44.0%, FLUCRIE T 36.2%FIRIK ) 28.0%; 85 Bk B I 25 R4 B4 . s
ORI TE 73 B AR A ST, 3R 50.6% 50.3%FH 40.8% (5% 7).

Table 7. Resistance rates of Ab isolated from different specimen types

7. PRIGALE S B S AT ENTH R

PER WIRGE MW R it M S i Vi ¥

AN 51.7 (8750) 39.9 (238) 32.0(262) 58.7(167) 51.8(137) 562 (121) 82.0(50) 52.6 (38)
et b 57.3 (42335) 442 (1819) 33.9 (1512) 48.5 (822) 52.6 (1015) 70.9 (354) 69.5 (223) 53.1 (194)
kg 56.1 (62366) 46.2 (2578) 33.0 (2028) 44.7 (1256) 51.9 (1347) 61.0 (428) 68.0 (300) 46.6 (232)
S At 5 52.4 (68077) 42.9 (2744) 29.5 (2284) 43.8 (1357) 49.4 (1529) 61.0 (474) 66.0 (335) 47.4 (268)

BRVEM/SERIZERR  53.7 (20042) 50.1(790) 30.4 (582) 39.5(311) 53.8(372) 76.2(122) 69.9(83) 41.5(53)
SUEFEM/ATIUE  50.1 (41911) 41.2 (1878) 28.3 (1422) 45.4 (846) 47.9 (962) 59.7 (345) 63.3 (215) 42.9 (170)
WRRLPE MR/ EL I 57.2 (54513) 47.1 (2212) 31.3 (1676) 45.9 (1008) 52.9 (1232) 52.1 (280) 67.1(255) 47.7 (216)
SLTURER/AFELE  40.0 (57971) 30.9 (2458) 19.0 (2044) 31.9 (1101) 36.3 (1224) 49.0 (396) 47.9 (309) 28.7 (244)
EVE 57.2(39854) 51.9 (1585) 33.2 (1158) 44.6 (742) 542 (814) 60.6(292) 72.0 (164) 47.7 (130)
hid e 58.2 (66080) 46.5 (2651) 30.6 (2258) 45.0 (1318) 52.5 (1509) 58.8 (354) 70.0 (330) 51.0 (261)
SOPEEN 40.8 (67072) 38.2 (2707) 25.1 (2256) 38.3 (1337) 36.0 (1498) 50.6 (468) 50.3 (326) 37.0 (270)
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KR E 57.7 (66264) 48.5 (2652) 35.7 (2229) 48.6 (1323) 52.4 (1483) 62.2 (465) 67.0 (321) 50.0 (264)
LREERIPE  49.6 (67641) 36.4 (2742) 30.7 (2264) 40.3 (1347) 43.7 (1521) 52.1 (470) 54.3 (326) 41.6 (267)
ZAER 47.4 (61840) 39.6 (2561) 25.7 (2092) 37.9 (1158) 42.6 (1392) 61.2 (418) 50.3 (298) 41.8 (249)
RRFER 50.8 (44418) 40.7 (1841) 29.3 (1598) 46.4 (948) 45.0 (1071) 60.3 (401) 54.9 (235) 47.5 (204)
KR AR 28.9 (40024) 24.7 (1759) 17.3 (1289) 27.0 (749) 25.9 (938) 44.0 (334) 36.2(210) 28.0 (157)
B 3.5(34598) 2.7(1381) 2.8(1084) 2.5(563) 1.5(781) 1.3(150) 2.6(151) 1.5(131)
ZHiE % B 0.8 (13016) 1.3(525) 1.9(317) 1.6(191) 0(254) 0 (50) 0 (90) 0 (25)
5. g

AL LR 2017~2024 57 B IREE S AN AT 1R 84093 #k, SH A 92.0%% & T Bt B4,
X 56 & NS X ERAT TR — B 4], 802 AT B A ROR R EE M, AR
B PRS2, YT R SR B, RITEERE R R K I . N, AR R AR
SRIGTTYEYE, FR1G 2 EmM 2R A, MA@ 2Bk T R B[ 5]. MARARALVE, PRIRIE
P A Aar (10 8] 2 AN R 7 B 5 3 (87.1%), 3% IR P T Jk % a2 0 2 NI M R e 9 i LR LS Y, X ]
e EE . WORERANMEERAEERST SEB P i O W, 5 T SOV IR 5 155 B RO AN T 164 0 240 1 5
TG (1) AU AT 5 [6] 0 B FRATTISCER F i 2 A BT B AR 4.0% 70 B T 1122 83, (HSEhr b hifl 8 AF)
FFB S B A X SRAG R R B . — DU FER B, SN DX SR PR S A H o B s e, 6 2R
BN B R R R SRR P AR A i 28 S B R AT B S B AR, EECN 10.63% [7]. S EERE IR 14 1 2
AENFFRE A, A XIRAF 6 2 AT B 8 5 g, RS E 2Ol E B R, AR
B ) R AN IR e vy, ot e, AR SR EALR]. thAh, R RELE S AR R RS
TS, AR AR B AR A R B 2 R A S, T BRI TR AR BT 2 i A B AN S AT R )k
PeHUIRA Pk .

0 2 A ZNFF AT Z AP AR 20, 0 -GS . MEVEERSS . ERREE . mEEMYE, =
WHEIG RIETT I 53— KOCER ), b e Z R 290U, Qs =4 p-BEIGEE . AMBEFLEE A RAE . FRik
ZUHMIER LE B RS R A RN BRI A EE[9]. 2 Hi 245(MDR) B AR PO AL 7%, 28
PR IEIT IR R, SEEGERISET R, JUHE CRAB, HI7 P RIR T8 MHH LA E S Hl7]. Sk
/R . HEH R, ZHEEEILRZMZIE[10]. CRAB AT B A B B A9 b 22 5, Gl 1 X (5 i B
I 25 T M ALIR <1 %2 25 BRI R BRI X [1>50% [ 117 FEIEARHIX, H A (2.8%) FIH A . (6.5%) (K]
i 25 B, ZRE(83%) ELIEHTIH(85%) EI (87 %) Al [ (88%) Bk 75 25 I KM 24 K e [ 12]. IX AT AE
5 i DX G S 5 e ) PR R R L IRUAT IR B 2 AN B A e o R DA 60 2 R AT R P LR A T
B (40 blaOXA-23 F blaOXA-40) AT AR FEURI[13]. 45 1 i 25 W I CARSS il 2024 4+
[ CRAb Mt th 20 HE N FH A K 26.9%FN W A1 702%, & E PR HEEN 522% %4
(https:/carss.cn/Report), LIZR% 2024 S CRAb fa tHE N 57.2%, B&ET&E/KF, HEIMET 54
[ W5 X 4% CHINET 1) 68% [14], XA He SME AN R EMERAF AR A, RE 2017 FF5 2024
A 22 AN BT BRI T SRR 25 2 1 R BGET  BREE E, X — A 5 R ) 2 T P R s T A4
BT 2 23R B T R B N BE R AR A 115], U1 CARSS M CRAb £ H #2016 £/ 60%[% %
2024 I 52% . X PRI 24528 T B AT Re S R L AR 4G T 2 A NS LN V2 S R BT B 24 I PR N TR
6 T2 IR M8 DA R [ B B e B A B A AT [ 16] [17], IR BEZE A M T fta 72 1 (7] | 5 24
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HARAEAAFAEE S, (H I B AR TTIRAR AT 75 308 5w RS 14 - Tt 70 5 TE RS 40 47048 25 456 FH 23 B I BB IE

ST S AT B 4 BN DA O, H 3 A AR A ) L E AN AR A R, R
AR NFLE, 3 B 7 A1 S B T IR (0 HEAS O ) B8R AE IS, B8 2 AN Bl AT B I G I 5 A e LA
TERRITTRE. HhAh, AEAEE BB 25 1 A BORZE R, ) LB 20 B BT & 24 90 FRD T 247 1k 3 A FL
SR TS, CRAb FIRHZFANTE 20% A4, BRARTRAT 60%, HART 4 E &I AbHIX ) 30-
40% [15][18]. B EERIGPR 180 2 A BT 1 1B 2 0 [F) — e BE AN AL R AT B 18], O 5 ) L2 B Ak
ZiVER)ZE ST Re S & B BT PR I RAT M B R L RE AN R OG0 T LB R A RO H 0 6 2 B AT 1
e PAC . 7 5 B A R T8 R R e o TER TS RVFIIAE LT, MR S s diE =, DUOR G il 2
AENFF AR ZEEE. Mook, ST )LE AR H ATt 253 80K, A BB, By k&2 5 ik
YIRS YN

ANFEFRA K ERPUE W BUR R — € £ 7, S AL E K CRAB AL HZ1E 30.6%~72.0%
ZIA]o S IR GEAR A S0 2 AT 7 B S iR %, 3L CRAb Rt ISR &, 7E 57.2%~58.2%Z
f], 5580 BRI 60.6%/58.8% LR 7 BRI 52.5%/54.2%330L, 1M AR A CRAB HIH: H R AR,
4 30.6%/33.2%. (EFEAGHZ, WEHH CRAB IR H 23 mIL 72.0%, #EOFFiRIE, LA RPRRME R
Grfifl 2 A BT B B ) LU A, IR ARSI AR G 4k R SE[19], X 5 IRA TR SR EE B4
% CRAB I H R WA (81.7%)— 5, B & HE . A0 E: K0 O ik B 5006 18] 52 B AT e 2
1 2 AN B FF BRI G (1) S 6 DR 2R (201, 3843 BT HUR IR 1 28 ALK 75 8205 28 25 0 it 245 LU o1l B 2508 100% [21] 6
F B R ) CRAB o H 28 S B 5 8 M ST 2 2 IR 7 R FE IS Rl 3R 2 —, DRI M 8 M REAR J5 IR e
BN EA R, BCUEIEHERERE S MR 28 W= SRR T AT .

EhRARRAA LG, N ERE RS R R 201 2 S oA R BRATEE R, PSR )
RS, W&EFRICU 54 LRSS, AT ENIPRRE. BN E. ZREFRIISMIUER
TR 25 2 T AR B SRS 30%~40%% 47, &FF CRAB B M LR. /=R, HRARH 4%~9%3F & 2
BFHICU 1 80% 2 [ Ak, i 58 SRS AT H 60 2 AN B N 2 e S i b A ok = 5, 3k
HAUREE ST BRRTOK R B AN 2R PR R0 2 Y R R S, T E AR E R kTRt . = O5E
VA S AR R &Y B (I 2 56 R AW B A, R Sk Aafhie | Bk 5 B SR 2K 1B AR FF e sh 1 1)~ A,
BRELEHERDE. PR REAONZGREH BT Xl 5 %R = 0697 7 S Hid 2 AR F &%
BHERATI R ERARE L, WRBFEN SPEER, MAEDRRRAE, B%KEARE CRAB A H
L, AT R EUEE 16T HR IR E B 1 B BB 42 4 it LLUE i) CRAB 1AL 3% S5 14k

g5 b, AR BEEIEAHT T IR 2017 4R 2024 4F ]I R 43 55 (66 8 NS FF I 258,
TEARFRRANKIR . FHE K BB TR AR EZS . 8T, AFRAELS TEERR. H%, HTIREN
e A JEL BRI, A RE VA DX 20 B R T IR e sl RRAS , PTRESH I 2 2 i P Ak — e g . Lk, #F
TR Z AR 7 FHRAE AT, DR JC ik B AN R R . TR 24 1 22 S 3 AL 1 5%, IR AN BEIB B e %
FERE AR, IXFRGI T S 25 L] SRR AR NIRRT . RRFESIRKIZW S 5 TRk, it
— 21 BB i 24 B 0 s R A SRR O R, DA SE B AR AR AR b X 6 B N AT 1 I G AT 2R A

B oW

T 59 FX 1L 2R A8 T AR W 2H 24T 5 R 0 ) L A TR & L TR T 24 DI 7S BV TR s B B ANE R AR ST AR 2
. BB VE I http://www.etyy.com/respro.html .

RIEEH
AW FE AR OK 22 B R L B R e A B A 2 1 AT o A R RS A ME (e B 5 . SDFE-IRB/P-

DOI: 10.12677/acm.2026.161082 617 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.161082
http://www.etyy.com/respro.html

E80, A

2022017).

EHEWmHE

Gred i DA BE R ke 1t R H (2022-1-45).

SE

(1]

(2]

(3]

(6]

[10]

[11]

[12]

[13]

[14]
[15]

[16]

[17]

[18]

Sharma, R. and Lakhanpal, D. (2025) Acinetobacter baumannii: A Comprehensive Review of Global Epidemiology,
Clinical Implications, Host Interactions, Mechanisms of Antimicrobial Resistance and Mitigation Strategies. Microbial
Pathogenesis, 204, Article ID: 107605. https://doi.org/10.1016/j.micpath.2025.107605

WRak)h, tR9edR, ORME, 5. 2015-2021 4F CHINET PRS2 NS A B 8 240 B i 25 PE AR (7], o I 51097
ki, 2023, 23(6): 734-742.

System CARS. 2021 F- 4 [ 41 b i 24 et il 193 ZECE S 47906 15 W PR 7 80 4 B T 243 M A 75 0], Hh AR B el e 2k 8,
2023, 33(22): 3370-3379.

Li, S., Jiang, G., Wang, S., Wang, M., Wu, Y., Zhang, J., et al. (2025) Emergence and Global Spread of a Dominant

Multidrug-Resistant Clade within Acinetobacter baumannii. Nature Communications, 16, Article No. 2787.
https://doi.org/10.1038/s41467-025-58106-9

Luo, Q., Chang, M., Lu, P., Guo, Q., Jiang, X., Xiao, T., et al. (2025) Genomic Epidemiology and Phylodynamics of
Acinetobacter baumannii Bloodstream Isolates in China. Nature Communications, 16, Article No. 3536.
https://doi.org/10.1038/s41467-025-58772-9

AR A, s, TR, RERHS S B A IS LR AR R T[] B R A s, 2025, 20(11):
1476-1479.

WS, PN, A, S RONAE X R R R SRAR I 8 903 i B S 24 1R 22 e (9], b LB G ) 2k 3K, 2020, 19(9):
835-842.

FEFE, FE A XIRAF L 2 R B b I I R AUt R 3], b R e 5 497 2 5, 2025, 25(5): 588-592.

de Souza, J., D’Espindula, H.R.S., Ribeiro, I.d.F., Gongalves, G.A., Pillonetto, M. and Faoro, H. (2025) Carbapenem
Resistance in Acinetobacter baumannii: Mechanisms, Therapeutics, and Innovations. Microorganisms, 13, Article No.
1501. https://doi.org/10.3390/microorganisms13071501

Rafailidis, P., Panagopoulos, P., Koutserimpas, C. and Samonis, G. (2024) Current Therapeutic Approaches for Multi-

drug-Resistant and Extensively Drug-Resistant Acinetobacter baumannii Infections. Antibiotics, 13, Article No. 261.
https://doi.org/10.3390/antibiotics13030261

Boutzoukas, A. and Doi, Y. (2025) The Global Epidemiology of Carbapenem-Resistant Acinetobacter baumannii. JAC-
Antimicrobial Resistance, 7, dlaf134. https://doi.org/10.1093/jacamr/dlaf134

Lee, Y., Ko, W. and Hsueh, P. (2023) Geographic Patterns of Acinetobacter baumannii and Carbapenem Resistance in
the Asia-Pacific Region: Results from the Antimicrobial Testing Leadership and Surveillance (ATLAS) Program, 2012-
2019. International Journal of Infectious Diseases, 127, 48-55. https://doi.org/10.1016/}.1jid.2022.12.010

Matsui, M., Suzuki, M., Suzuki, M., Yatsuyanagi, J., Watahiki, M., Hiraki, Y., et al. (2018) Distribution and Molecular
Characterization of Acinetobacter baumannii International Clone II Lineage in Japan. Antimicrobial Agents and Chem-
otherapy, 62, €02190-17. https://doi.org/10.1128/aac.02190-17

2RAHE, BAAT N, RAELR, ZF. 2023 45 CHINET S4B 245 Ml 1], EE G 54097 6 &, 2024, 24(6): 627-637.

Li, X, Xu, H., Wang, C., Zhao, R., Wu, J., Yu, H., et al. (2025) COVID-19 Pandemic Increased ESKAPEEc Bloodstream
Infections and Amplified Carbapenem Resistance in Chinese Children: A Multicenter Surveillance Study (2016-2023).
Frontiers in Cellular and Infection Microbiology, 15, Article ID: 1685606. https://doi.org/10.3389/fcimb.2025.1685606

Zhang, Z., Chen, F. and Chen, J. (2018) Introducing an Antibiotic Stewardship Program in a Pediatric Center in China.
World Journal of Pediatrics, 14,274-279. https://doi.org/10.1007/s12519-018-0133-y

Asiltiirk, D., Giiner, R., Kaya Kalem, A., Ozkogak Turan, 1., Hasanoglu, 1., Eser, F., et al. (2024) Antibiotic Management
Programme in a Tertiary Intensive Care Unit: Effects of a Carbapenem-Restricted Period on Clinical and Laboratory
Parameters and Costs of Infections. Journal of Hospital Infection, 148, 87-94. https://doi.org/10.1016/j.jhin.2024.03.006
Jian, X., Li, Y., Wang, H., Li, C, Li, F., Li, J., et al. (2024) A Comparative Study of Genotyping and Antimicrobial
Resistance between Carbapenem-Resistant Klebsiella pneumoniae and Acinetobacter baumannii Isolates at a Tertiary
Pediatric Hospital in China. Frontiers in Cellular and Infection Microbiology, 14, Article ID: 1298202.
https://doi.org/10.3389/fcimb.2024.1298202

DOI: 10.12677/acm.2026.161082 618 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.161082
https://doi.org/10.1016/j.micpath.2025.107605
https://doi.org/10.1038/s41467-025-58106-9
https://doi.org/10.1038/s41467-025-58772-9
https://doi.org/10.3390/microorganisms13071501
https://doi.org/10.3390/antibiotics13030261
https://doi.org/10.1093/jacamr/dlaf134
https://doi.org/10.1016/j.ijid.2022.12.010
https://doi.org/10.1128/aac.02190-17
https://doi.org/10.3389/fcimb.2025.1685606
https://doi.org/10.1007/s12519-018-0133-y
https://doi.org/10.1016/j.jhin.2024.03.006
https://doi.org/10.3389/fcimb.2024.1298202

E80, A

[19] Yang, F., Chen, J., Zhao, M., Zhao, H., Yang, B. and Feng, X. (2025) Prevalence and Antibiotic Resistance of Pathogens
Isolated from Neurosurgical Patients with Postoperative Central Nervous System Infections in a Tertiary Hospital in
North China. Frontiers in Public Health, 13, Article ID: 1601107. https://doi.org/10.3389/fpubh.2025.1601107

[20] Li, S., Wang, P., Tian, S. and Zhang, J. (2023) Risk Factors and Cerebrospinal Fluid Indexes Analysis of Intracranial
Infection by Acinetobacter baumannii after Neurosurgery. Heliyon, 9, e18525.
https://doi.org/10.1016/j.heliyon.2023.¢18525

[21] Zhang, Z., Song, Y., Kang, J., Duan, S., Li, Q., Feng, F., ef al. (2021) Epidemiology of Patients with Central Nervous
System Infections, Mainly Neurosurgical Patients: A Retrospective Study from 2012 to 2019 in a Teaching Hospital in
China. BMC Infectious Diseases, 21, Article No. 826. https://doi.org/10.1186/s12879-021-06561-2

DOI: 10.12677/acm.2026.161082 619 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.161082
https://doi.org/10.3389/fpubh.2025.1601107
https://doi.org/10.1016/j.heliyon.2023.e18525
https://doi.org/10.1186/s12879-021-06561-2

	2017~2024年山东省鲍曼不动杆菌的流行及耐药分析
	摘  要
	关键词
	Epidemiological and Antimicrobial Susceptibility Analysis of Acinetobacter baumannii in Shandong Province from 2017 to 2024
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 菌株来源
	2.2. 方法
	2.2.1. 细菌鉴定
	2.2.2. 药敏试验
	2.2.3. 数据分析


	3. 结果
	4. 鲍曼不动杆菌的药物敏感性
	4.1. 鲍曼不动杆菌的总体药物敏感性
	4.2. 儿童和成人分离鲍曼不动杆菌的药物敏感性
	4.3. 重点与非重点科室分离鲍曼不动杆菌的耐药性差异
	4.4. 不同标本分离鲍曼不动杆菌的药物敏感性

	5. 讨论
	致  谢
	伦理审批
	基金项目
	参考文献

