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[Abstract] Objective To understand the distribution and changes in antimicrobial resistance of clinically isolated

Pseudomonas aeruginosa (P. aeruginosa) in the member hospitals of Hunan Provincial Antimicrobial Resistance

Surveillance System from 2012 to 2021. Methods Antimicrobial susceptibility testing by disk diffusion or automa-

ted instrument was performed on clinical isolates. Testing results were determined according to the standards of

2022 edition from American Clinical Laboratory Standards Institute (CLSI). Statistical analysis was performed by

WHONET 5. 6 software. Data were analyzed by trend test (Cochran-armitage) and Chi-square test with SPSS,

Results A total of 176 441 strains of P. aeruginosa were surveilled by Hunan Provincial Antimicrobial Resistance

Surveillance System from 2012 to 2021. 99. 4% of the strains were isolated from hospitalized patients, and about

70% of the strains were isolated from respiratory specimens. 8.4% of P. aeruginosa were from children (0 — 17

years old), 91. 6% were from adults. Antimicrobial susceptibility testing results showed that P. aeruginosa was

most sensitive to polymyxin B over 10 years, with a resis-tance rate of less than 6%. Resistance rates to piperacil-

lin, piperacillin/tazobactam, ceftazidime, cefepime, aztreonam, imipenem, amikacin, gentamicin, tobramycin, cip-

rofloxacin, levofloxacin, and polymyxin B all showed downward trends. A total of 29 920 carbapenem-resistant

P. aeruginosa (CRPA) strains were detected. The average isolation rate of CRPA in this province was 18. 0% over

10 years. CRPA detection rate from adult was 18.5% , higher than that from children (12.3%), and both showing

downward trends. Conclusion The resistance rate of clinically isolated P. aeruginosa in Hunan Province to most

commonly used antimicrobial agents is decreasing.

[Key words| bacteria; antimicrobial agent; Pseudomonas aeruginosa ; antimicrobial resistance; surveillance; Hu-

nan Provincial Antimicrobial Resistance Surveillance System

Wi 25 I PR R UL S AR T 25 ) H . 2
T 24 T A 3G 0 24 I R PRI IR YT A R TR
Pl . BTN ) X A R — XA ] B g
T 245 240 BA1 A AT 43 A 2 A DX DR UL R BB AR
Y125 I DR W I 2R 48 70 43 R 4 WS VR . i e 44 A
AT 245 10 000 P RS 1 2011 45 AR HG 0 Fi 4 1 Bt ek g
R oSy EHE TR A XA e
A4 B f K I 40 A 24 W R0 20122021 4
10 AF[a] 2L WS40 T 2 183 380 k. H: o il 2 1% 2. i
B 176 441 kR R 8. 1% . BKH A R e
XeF I A LT B 25 0 T 2415 DL R S TR

I

L1 &#HmRR Nk A 2012—2021 4F

T80 T 4 T T 245 3000 O R B % D o R B
e 20 T M DU K AR B A R R T 2 W R (2
BOME RGEHL T ASLF T %A WHONET #
A0 3 0 A A T 24 ) L SR AR AN R
200 B AP A T vk B (MITO) (B s 30 1 P A%, &K
P H A% - 20122021 4F 94 A K4 73 A 19 B e K i)
A 162.162,166,164,161,163,163,166,165.,162 ff,
L2 BAFE I SEEITIE T AR £ S
WYL W 25 W Fh 28 = B4 B 40 5 2y M M
(CARSS) $i R 7 Z AT o 25 Bl 90 45 5 i i 58
Il R 52 56 25 b e 4k 3 25 (Clinical & Laboratory
Standards Institute, CLSD #E¥7 «Piik =Y 254
R 3R 58 PAAT B R 2022 4R RS (M100 5 32
JBO HEAT ) 8, 45 2R 23 R BURCS) v A /5] AR R 2



. 1454 - ok g s o

& 2023 4E

S 12 A5 22 B 12 )

Chin J Infect Control Vol 22 No 12 Dec 2023

R (1/SDD) (it 25 (R) = F i i, . 3¢ 1/SDD 4%
RHIH . Sk AURE /& B0 6 25 SR BT s S ISk
6L PR B A5 0 R0 70 o R A 2R 5 A 2
W% M JR) (food and drug administration, FDA)
WA . ZHE R B S5 KO 25 5005 bx
YE Z% 51 2= (European committee on antimicrobial
susceptibility testing, EUCAST) #7557,

1.3 gest oAt WRHE &0 8 5 A R R AR S8 115

R TR Y S0 S B E A bk . ] WHONET 5. 6 3
AT W R B . THECRORHT RO S B b
7 B SPSS X 84 ik 17 8 #5143 (Cochran-
Armitage f556) X F ¥ 5 . 78 Cochran-Armitage
K45 1, Pearson R £ >0 IR EAH L, <0 IR
K, P<0.05 RnErAGIHEX.

2 H#R

2.1 wm@AsA  WIFEAT WK g 2012 455
SEWIEE G A X B 2021 A i 5 i 43 {1 PR B
FEELEE 176 441 #k, H .99, 4% (175 399 )
T R 2 B AT B R . 8. 490 (14 739 BR) R IE T
JLE0~17 %),91. 6% (161 702) K P TR A . 10
AP ) ] % A A R R R B RS L B 2012 4R
H11.7%,2013—2021 AEHK R R 7. 8% ~8.2%,

KPEC67. 1% ~T71.6%) 3y (6.8% ~7.8%) IR
(3.3%~5.3%) I (2. 1% ~2.6%) Ff (1. 4% ~
2.300) . b RS ARG B B fo e s I B L M
FEUR i 5 V0 R 3% A 1 A4 B L AR G R R 1005
e T 9 VR T RV ) A B L S ] T
W2,

R 120122021 4E W BF 44 40 B i 25 W D0 o 4 &5 {1 20 B B

TE I PR TR R T B0 A 19 0
Table 1  Detection of P. aeruginosa in clinically isolated
bacteria, Hunan Provincial Antimicrobial Resis-
tance Surveillance System, 2012 — 2021
FEh TR SR B CIE CE LS A E D)
2012 67 397 7 856 11.7
2013 121 979 10 019 8.2
2014 140 953 11 628 8.2
2015 195 809 15 247 7.8
2016 227 650 18 093 7.9
2017 248 738 19 455 7.8
2018 266 382 21 331 8.0
2019 308 027 24 060 7.8
2020 290 266 23 455 8.1
2021 316 179 25 297 8.0
A1 2 183 380 176 441 8.1

DL 1. 73 B R L A i S M T T S 2 O AR AR
T2 20122021 A7 1) B 44 40 DA T 24 Wi 00 ) 40 24 12 B 0 T 5 S A AR R U 40 A
Table 2 Distribution of major specimen sources of P. aeruginosa. Hunan Provincial Antimicrobial Resistance Surveillance
System, 2012 - 2021
20122013 4 20142015 4% 20162017 4F 20182019 4F 20202021 4F
iz; HRAK L A 11 L A 1 L A 1 R A 1 " .
n=17875) (%) (n=26872) (%) (m=37548) (%) (=45391) (%) (u=48572) (%)
% 12 098 67.7 19 028 70.8 26 895 71.6 31 748 69.9 32 730 67.1 =0.17 0.784
43 1400 7.8 1972 7.3 2572 6.8 3372 7.4 3592 7.4 -0.31 0.613
JK 584 3.3 1377 5.1 1975 5.3 2343 5.2 2561 5.3 0.75 0.145
I 416 2.3 703 2.6 870 2.3 971 2.1 1041 2.1 =0.69 0.193
i 245 1.4 536 2.0 757 2.0 1059 2.3 1136 2.3 0.90 0.035
it e 9 ok vk 61 0.3 165 0.6 292 0.8 654 1.4 1408 2.9 0.92 0. 027
5 I U 79 0.4 143 0.5 219 0.6 275 0.6 426 0.9 0.93 0.022
e ff 52 0.3 111 0.4 112 0.3 163 0.4 159 0.3 0 1.000
i Je B 26 0.1 41 0.2 52 0.1 49 0.1 86 0.2 0.29 0.638
i 13 0.1 44 0.2 47 0.1 37 0.1 37 0.1 -0.35 0. 560
TE AR T 25 2 9047 fa SR 36
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Table 3 Antimicrobial susceptibility testing results of P. aeruginosa, Hunan Provincial Antimicrobial Resistance Surveillance

System, 2012 — 2021

20122013 4 20142015 4 2016—2017 4 20182019 4 2020—2021 4
iz W R S RN R S RN R S RN R S RN R S r P
S OOD GO #HE O ) HE D % BB D D) BB D) (D

R 43 76 K 11437 429 424 17228 31,0 56.5 23182 21.9 66,4 27140 18.5 71.3 26884 16.4 73.0  —0.95 0.014
DRALTGAR/ MM 16 456 26.3 515 26135 18.3 63.2 36104 14.0 73.0 44021 15.6 77.7 46234 11.2 787  -0.90 0. 036
LAt 16164 29.2  63.2 24923 214 717 34643 17.5 76,6 41627 149 79.5 46667 148 80.7  -0.93 0,023
3L 0 16046 28.3  62.0 26297 20.1 711 37015 154 77.5 44563 11.4 81.6 46791 9.4 82.7  -0.97 0. 006
LHRER/AFEM 4623 148 742 8597 122 71 14249 11,2 78.8 29866 110 79.1 36766 11.3 79.6  —0.82 0.088
Sl it 12916 36.7 48.0 18510 29.5 551 25484 24.3 62,0 31435 2.1 659 32508 18.8 69.6  —0.98 0. 005
W e 5 11365 24.8 41,3 18281 20.4 621 27148 16.9 71.0 33694 145 76.7 35634 140 8.0  -0.9% 0,008
E T 9625 21.8 27.6 26282 10.7 86.7 23357 16.2 75.1 32386 13.8 81.2 41235 12.0 83.0  -0.60 0. 289
Pk 2 16319 15.2 80.9 26282 10.7 86.7 37185 7.0 911 44732 4.8 93.7 47881 3.8 5.1 -0.97 0. 006
KKEZ 15664 28.0 66.4 26391 18,8 76.5 36959 12.0 83.4 39310 8.4 87.8 34849 6.3 90.3  -0.9 0. 008
LHEE 14007 271 68.8 23525 17.4  79.8 31388 11.0 87.0 34213 6.5 924 42343 5.4 934  -0.96 0.010
HHY 2 16554 21.2 719 26013 20.4 53.9 34555 13.1 81.2 37948 10.6 84.2 46468 9.1 86.5  -0.96 0.009
ERRYRE 14630 1909 71,8 24557 20.3  55.0 34953 13.5 80.1 43454 11.6 8.8 47651 10.6 82.5 -0.94 0.019
LEHEB 3661 5.3 947 4903 5.0 95.0 10047 45 955 12241 2.8 97.1 15624 2.1 97.9  -0.9 0. 008
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Table 4 Antimicrobial susceptibility testing results of P. aeruginosa from children, Hunan Provincial Antimicrobial Resis-

tance Surveillance System, 2012 — 2021

WR 4 75 bk 570 20.0 51,2 1941 41,6 53.3 2123 224 69.8 1598 9.6 83.8 1429 9.9 832 -0.63 0.252

Skt e 1376 23,6 69.9 2790 20.7 752 3133 13.1 83.6 3301 5.6 920 3369 5.6 92.0 -0.97 0.007

S o WR A /4 B 30 443 9.5 82,6 1453 5.3 847 1523 5.7 86.0 2568 44 9.0 2729 42  90.6 -0.85 0.071

W 1117 223 68.4 2407 19.4 71,9 2797 12,9 771 2959 7.3 87.6 3010 5.6 91.3 -0.98 0.002

Wk & 1404 8.3 88,8 2925 52 924 3284 9.0 87.4 3496 1.7 97.6 3471 1.1 985 -0.78 0.122

Zhi%E 1270 19.3 749 26% 16,3 78.1 2510 8.7 89.9 2276 3.0 96.6 2673 2.3 97.0 -0.97 0.005

ERRDE 1298 7.5 871 2852 9.9 86.0 3159 19.1 92,0 3378 2.6 95.2 3357 2.4 9.8 =0.40 0.499

T SURF T 25 R AT R A 5

RS 20122021 4F W 544 404 1t 24 00 ) CRPA 1 25 Sl 3 45 R
Table 5 Antimicrobial susceptibility testing results of CRPA, Hunan Provincial Antimicrobial Resistance Surveillance System,

2012 - 2021

R iz 74 Ak 13 707 57.7 24.9 978 63.8 24.9 13.97 <20. 001

3k 16 fb g 23 679 50.2 39.1 1642 46. 4 46.7 8.84 0.003

Sk TR R /£ B A 11 468 38.3 42.8 933 28.6 57.1 34,47 <<0. 001

W K 17 009 94.8 3.3 1443 96. 1 2.6 4.77 0. 029

[ 24 911 25.3 70.8 1718 15.7 80.3 79.38 <<0. 001

AR 21 685 36.5 59.8 1447 38.8 54.9 3.01 0.083

AR R 24 441 51.9 27.8 1690 23.3 34.9 516.71 <20. 001

T O 1 25 3R AT 50 Hr
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Figure 1 Changing trend in detection rates of CRPA, Hunan Province Antimicrobial Resistance Surveillance System, 2012 — 2021
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