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[Abstract] Objective To understand the antimicrobial resistance and genetic characteristics of clinically isolated
Pseudomonas aeruginosa in Jiangsu area. Methods  Pseudomonas aeruginosa isolated from sentinel hospitals in
Jiangsu area from 2016 to 2021 were collected, susceptibility of bacterial isolates to 19 kinds of 10 categories of anti-
microbial agents were detected with broth dilution method. Bacterial strains were performed whole genome sequen-
cing and multilocus sequence typing, antimicrobial resistance genes were scanned and analyzed through comprehen-
sive antimicrobial resistance database. Results From 2016 to 2021, 101 strains of Pseudomonas aeruginosa isolated
from patients at sentinel hospitals in 12 cities were collected through the Pathogenic Bacteria Identification Network.

Antimicrobial susceptibility testing results showed that all strains were resistant to 8 kinds antimicrobial agents in 6
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categories, including chloramphenicol of amphenicols, compound sulfamethoxazole of sulfonamides, cefotaxime and
cefazolin of cephalosporins, tetracycline of tetracyclines, ampicillin and ampicillin/sulbactam of penicillins, as well
as amoxicillin/clavulanic acid of p-lactams, 45.54% of the isolates were carbapenem-resistant strains. Resistance
rates of two carbapenems imipenem and meropenem were 45. 54% and 39. 60% , respectively, 63.36% of the
strains were resistant to more than 10 kinds of antimicrobial agents. A total of 35 kinds of antimicrobial-resistant
phenotypes were found, among which one strain was extensively resistant to 19 antimicrobial agents. The most
drug-resistant strain was AMC-AM-SAM-CZ-CTX-C-TE-SXT (31.69%, n=32). Multilocus sequence typing anal-
ysis revealed 75 ST types, and clustering analysis revealed that ST 262 was at the center point, with 11 subtypes or
branches genetically evolved. Whole genome scanning revealed 18 kinds of 6 categories antimicrobial resistance
genes, the carrying status and phenotype of the ¢»pP gene were completely consistent. Conclusion From 2016 to 2021,
the clinically isolated Pseudomonas aeruginosa in Jiangsu area showed severe antimicrobial resistance, the resistance
rates to two carbapenems and the proportion of strains resistant to more than 10 kinds of antimicrobial agents are
higher than other provinces in China and should be paid highly attention.
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Figure 1

Distribution of clinically isolated Pseudomonas aeruginosa from different area, Jiangsu Province, 2016 — 2021
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Table 1 Antimicrobial susceptibility testing results of 101 strains of clinically isolated Pseudomonas aeruginosa to 11 kinds of
antimicrobial agents, Jiangsu Province
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e 7 0 iz 26 25.74 24 23.76 51 50.50 || AZ&ARYE 45 44.55 7 6.93 49 48,52
A 38 37.62 11 10. 89 52 51.49 || HFHYPE 31 30.69 13 12.87 57  56.44
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ATM-CZFEP-CTX-CAZ-C-CIP-GM-IPM-LVX-MEM-
PIP-TZP-TE-SXT.AN-AMC-AM-SAM-CZ FEP-CTX-~
CAZ-C-CIP-GM-IPM-LVX-MEM-PIP-TZP-TE-SXT,
H 10

R 2 TLIRAE 101 BRI PR 7 2 B S M AP I AT i 24 33

Table 2 Antimicrobial resistance spectrum of 101 strains of clinically isolated Pseudomonas aeruginosa ,» Jiangsu Province

AR U2 AR 25 1 [k i E (06)
19 AN-AMC-AM-SAM-ATM-CZ-FEP-CTX-CAZ-C-CIP-GM-IPM-LVX-MEM-PIP-TZP-TE-SXT 1 0.99
18 AMC-AM-SAM-ATM-CZ-FEP-CTX-CAZ-C-CIP-GM-IPM-LVX-MEM-PIP-TZP-TE-SXT 1 0.99

AN-AMC-AM-SAM-CZ-FEP-CTX-CAZ-C-CIP-GM-IPM-LVX-MEM-PIP-TZP-TE-SXT 1 0.99
17 AMC-AM-SAM-ATM-CZ-FEP-CTX-CAZ-C-CIP-IPM-LVX-MEM-PIP-TZP-TE-SXT 5 4.95
16 AMC-AM-SAM-CZ-FEP-CTX-CAZ-C-CIP-IPM-LVX-MEM-PIP-TZP-TE-SXT 1 0.99
AN-AMC-AM-SAM-CZ-FEP-CTX-CAZ-C-CIP-GM-IPM-LVX-MEM-TE-SXT 1 0.99
AMC-AM-SAM-ATM-CZ-FEP-CTX-CAZ-C-CIP-GM-LVX-PIP-TZP-TE-SXT 1 0.99
15 AMC-AM-SAM-ATM-CZ-FEP-CTX-CAZ-C-IPM-MEM-PIP-TZP-TE-SXT 4 3.96
AMC-AM-SAM-ATM-CZ-FEP-CTX-CAZ-C-CIP-LVX-PIP-TZP-TE-SXT 1 0.99
14 AMC-AM-SAM-ATM-CZ-FEP-CTX-C-CIP-IPM-LVX-MEM-TE-SXT 2 1.98
13 AMC-AM-SAM-ATM-CZ-CTX-C-CIP-IPM-LVX-MEM-TE-SXT 2 1.98
AMC-AM-SAM-ATM-CZ-FEP-CTX-CAZ-C-PIP-TZP-TE-SXT 1 0.99
AMC-AM-SAM-ATM-CZ-CTX-CAZ-C-IPM-MEM-TZP-TE-SXT 1 0.99
AMC-AM-SAM-CZ-FEP-CTX-C-CIP-IPM-LVX-MEM-TE-SXT 1 0.99
12 AMC-AM-SAM-ATM-CZ-CTX-C-IPM-LVX-MEM-TE-SXT 4 3.96
AMC-AM-SAM-CZ-CTX-C-CIP-IPM-LVX-MEM-TE-SXT 4 3.96
AMC-AM-SAM-ATM-CZ-FEP-CTX-C-IPM-MEM-TE-SXT 1 0.99
AMC-AM-SAM-CZ-FEP-CTX-C-CIP-IPM-LVX-TE-SXT 1 0.99

AMC-AM-SAM-CZ-FEP-CTX-CAZ-C-PIP-TZP-TE-SXT 1 0.99
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%% 2 (Table 2, Continued)
AR B2 W% AR B2 Yy 1 R £ i H (%)
11 AMC-AM-SAM-ATM-CZ-CTX-C-IPM-MEM-TE-SXT 3 2.97
AMC-AM-SAM-ATM-CZ-CTX-C-CIP-LVX-TE-SXT 2 1.98
AMC-AM-SAM-CZ-CTX-C-CIP-IPM-LVX-TE-SXT 2 1.98
AMC-AM-SAM-CZ-FEP-CTX-C-CIP-LVX-TE-SXT 1 0.99
AMC-AM-SAM-ATM-CZ-CTX-CAZ-C-PIP-TE-SXT 1 0.99
AMC-AM-SAM-CZ-CTX-C-IPM-LVX-MEM-TE-SXT 1 0.99
AMC-AM-SAM-CZ-CTX-C-GM-IPM-MEM-TE-SXT 1 0.99
10 AMC-AM-SAM-ATM-CZ-CTX-C-LVX-TE-SXT 7 6.93
AMC-AM-SAM-CZ-CTX-C-IPM-MEM-TE-SXT 6 5.94
AMC-AM-SAM-CZ-CTX-C-CIP-LVX-TE-SXT 4 3.96
AMC-AM-SAM-CZ-FEP-CTX-C-LVX-TE-SXT 1 0. 99
AMC-AM-SAM-ATM-CZ-FEP-CTX-C-TE-SXT 1 0.99
9 AMC-AM-SAM-CZ-CTX-C-IPM-TE-SXT 3 2.97
AMC-AM-SAM-CZ-CTX-C-GM-TE-SXT 1 0.99
AMC-AM-SAM-CZ-CTX-C-LVX-TE-SXT 1 0.99
8 AMC-AM-SAM-CZ-CTX-C-TE-SXT 32 31.69
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2.4 W ABEBAFEIL 101 BRI B A
X B BERE S A O 28 18 T 24 ) I 24 AH O
FEPR LR 3 RN 2, 4 )02 B- PN I T i R TR 1Y) Olaoxa
1 blapno s B IR 250 25 2L A aac.aad Fl aph ;8
VA 28 AR DG T 25 55 X g T crp P 5 DL IO 36 3K 26
i 245 35 DR B cer s T W T 28 AR DG Tt 25 & L 4N fLoR
emlA F cat; Ay T W 28 B 25 2L R 40 d fr A gac
H sud 5 BF X0 K B 2 P04 R BT 25 3 K arrs 31
AR RKIGHE fos A FBi A RAMIEREIER qacE. 45
R WS A W ARE AT aph(37)-116 Fl fos A K, [F)
I B O BB 43 AR 15 T A B-IN TBE i T A OC BE A
blaoxa (99 ¥k ,98. 02 %) Fl blapa, (100 ¥k ,99. 01%) ,
FINEE R 25 2N aac Ml aad 3 R0 5] R
11.88% (12 MO F1 4.95% (5 M%) . HbAb A 43 BkH
PR (42,57 Y0 Ik B v 45 iR 28 BL TR 245 400 Tief 25 A 56 1) 5%
SRILDR crpP, [R] I 3 26 TR X 2% E iR % g i i) 2K 25
Yy B 25 2% AURE TR L T 25 SR AVRL orpP R Y
#5718 0 58 2 IR,

2.5 MLST 4# NCBI 74 & pub-MLST
B P s AR 7 S L R S FST AL,

R3S 9218 R 24 5L F A
Table 3  Distribution of 18 kinds of 9 categories of antimi-

crobial resistance genes in Pseudomonas aeruginosa
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Figure 2 Cluster tree of MIST of 101 strains of clinically

isolated Pseudomonas aeruginosa , Jiangsu Province
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