FE BRI E2023F 1 H F485F 1 .87.

WEHS: 1001-8689(2023)01-0087-07

Bi84E2015—2020F R EFR A 20 & i 25 280 5 A

{T8kBE HIHES RIBFH F4H kH FTHEE LHE
(FilKEMBEERLRA, 75T 810001)

BE: B8 7RIS SRS T R B AR AR R S B I T 2 MR IE, DR T W RE i TR IR e T 2
&R, BLRHEE 2 AR R . 335 FIWHONETS. 684 4 #1201 5—20204F 35 #4550 B 30408 I i i
VAN B bR A A K AN B AR, FREEATIR ZGE d. EER 2015202048 MO S B IR E TR AN SR A AR A P AL
S ESHSS288 KR A, 20 B HES RIS IO AR 2 w2 48 s TE (O T (22.5%) B S R EIITIE (10.8%). KIEEFHFHO.7%). & EEHE
BRI (8.7%)F1 BV I A T (7.5%) . ZOEREIIE o, I s i (A T BH 9 M T8 R o M e 8 T o T 2 e S T 25 1 B b 3
AT, Hfig 0 S0 B AR TR R A B R A B T 2 BB B, KA A BUB MR AE90% ) b, 3 A A B T B
FEHUE F T 250 SRS TR 0l SR Eh T X BT W 2 T A e R R, (R 2 A R A A P
Hof A SRR B T 2 3 AL, R A 2 i 2 B AR R B R 6AE R MRS AR B E 42 34.3%. 37.0%,
39.0%. 36.7%. 37.8%F141.4%, KEIMMTHER. BB h T FIF S MR 25 158 C R RREE . i 2 RERR & R Uk
PEREAMRFEIEOS% A . 458 TV 2015—2020%F 37 B0 Il L FE Sk J00 R & b 2 b A 4 B9 003 R R LABE S PRI R 2 KB
BB 2500 25 S B AR S R PR, BT BRI 24 A e T AN R L PV R A RO R SR L, R I PR I
TR SE I SRR & A hr AR, FARIR A S e R &

KBEIA: CRE MR SRR DU 2 R Mg

hESHES: RI78.1  MEMFERE: A

DOI:10.13461/j.cnki.cja.007452

Analysis of bacterial resistance surveillance of lower respiratory tract specimens in
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Abstract Objective To investigate the changes of antimicrobial resistance of bacteria derived from bronchial
lavage fluid and qualified sputum, and to provide data support for the rational application of antibacterial drugs for
pathogenic infections of lower respiratory tract infections in Qinghai, as well as the formulation and evaluation of
antibacterial drugs. Methods WHONETS5.6 software was used to analyze the bacterial drug susceptibility data from
the isolation and identification of alveolar lavage fluid and sputum specimens in Qinghai from 2015 to 2020, and
drug resistance analysis was conducted. Results A total of 55288 strains of bacteria were isolated from bronchial

lavage fluid and sputum from 2015 to 2020. The top five bacteria isolated were Klebsiella pneumoniae (22.5%),
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Acinetobacter baumannii (10.8%), and Escherichia coli (9.7%), Staphylococcus aureus (8.7%), and Enterobacter
cloacae (7.5%). Drug susceptibility data showed that Klebsiella pneumoniae, Enterobacter cloacae, and Escherichia
coli had a downward trend in the sensitivity of most monitored antibacterial drugs. Drug resistance of Klebsiella
pneumoniae was compared with Escherichia coli and Enterobacter cloacae. The drug sensitivity was high, most of
which were above 90%. The resistance of the three bacteria to carbapenem antibiotics increased slightly; the resistance
of Acinetobacter baumannii to all monitored antimicrobial drugs decreased overall, but the drug resistance rate was
relatively high; the resistance rate of Pseudomonas aeruginosa to levofloxacin increased, while the resistance rate to
other antibacterial drugs basically remained unchanged or decreased; the detection rates of MRSA in 6 years were
34.3%, 37.0%, 39.0%, 36.7%, 37.8%, and 41.4%. Vancomycin, teicoplanin and linezolid-resistant Staphylococcus
aureus were not found. The sensitivity of Streptococcus pneumoniae to penicillin was basically maintained at about
95%. Conclusion Gram-negative bacteria were mainly pathogenic and isolated from bronchial lavage fluid qualified
sputum in Qinghai, 2015-2020. The resistance rates to most antimicrobial drugs generally decreased. Carbapenem-
resistant Klebsiella pneumoniae, Enterobacter cloacae, and Escherichia coli increased slightly. Clinicians are called
on to send high-quality bronchial lavage fluid and sputum specimens, and use antibiotics based on the results of
bacterial susceptibility.
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Tab.1 Composition of the main bacteria species from bronchial lavage fluid and sputum samples in Qinghai from 2015 to 2020

20154 20164 20174 20184 20194 2020 G
i PREL AR BREC L HR¥ NEbiee WRE B BREL AERe  BR¥ SHUw #RE NEH%
Jifi ¢ 5 7 A1 B 1401 21.2 1834 23.1 2328 26.7 2088 223 2509 21.9 2304 209 12464 22.5
il B T HAT B 646 9.8 805 10.1 861 9.9 986  10.5 1270 111 1391 125 5959  10.8
PN R 710 10.7 807 102 807 9.2 867 9.3 1087 9.5 1080 9.7 5358 9.7
4V G I BR B 567 8.6 731 9.2 706 8.1 817 8.7 943 82 1049 9.4 4813 8.7
FH 74 AT 1 502 7.6 568 7.2 710 8.1 733 7.8 851 7.4 767 6.9 4131 75
B A L 538 8.1 606 7.6 709 8.1 664 7.1 747 6.5 757 6.8 4021 7.3
P e AR 374 5.7 455 5.7 489 5.6 490 5.2 700 6.1 744 6.9 3252 59
it ¢ 2K oA 255 39 275 15 287 33 614 6.6 696 6.1 480 43 2607 4.7

T2 2015—20204EHEH TR

AR L JEE e RN % R A 0 S M K8 1 TR T T 25 1 24 S AR (%)

Tab.2 Antibacterial susceptibility testing results of Klebsiella pneumoniae from bronchial lavage fluid and sputum in Qinghai from
2015 to 2020(%)

20154 20164 20174 20184 20194 20204F
TLHEEY)
R S R S R S R S R S R S
R M ET L 11.2 83.0 13.9 81.1 11.6 84.3 9.0 86.3 9.9 85.1 11.9 81.6
IR 37 78 il el E 3 1.4 97.4 1.2 97.7 12 97.3 1.0 98.1 1.0 98.1 1.8 92.7
S ffnk 16.8 78.8 16.8 79.7 1.3 84.1 9.6 87.6 8.5 89.3 10.5 86.6
L et mE 8.4 88.9 6.6 92.7 4.7 93.9 4.2 954 4.2 95.1 4.7 94.3
BEREHIES 13.8 85.9 14.0 85.9 1.6 88.1 9.2 90.4 8.8 90.8 1.6 88.1
3 frInE 16.0 82.1 12.8 86.2 9.7 88.9 6.6 91.7 72 90.2 4.3 93.8
3 feane i 6.9 91.1 i 90.7 8.3 90.1 3.8 94.8 4.1 94.3 4.5 94.2
3 70 R /5T LT 0.4 99.6 1.0 97.5 1.9 96.1
LAPET 8.5 88.9 11.2 85.6 89.2 89.1 5.2 93.0 4.5 93.8 5.3 92.8
TF R e 0.1 99.1 0.6 99.3 0.6 99.3 0.5 99.1 0.7 99.1 0.9 98.9
AT 0.2 99.8 0.1 99.7 1.0 99.0 0.1 99.9 0.9 99.1 1.1 98.5
JEAh 3 e 0.3 99.7 0.9 99.1 0.4 99.6 0.1 99.9 0.3 99.6 0.5 99.3
B K 0.8 98.8 1.4 98.2 1.2 98.5 0.7 98.8 0.6 99.0 0.5 99.4
RRER 5.7 93.9 6.4 92.5 6.5 93.1 5.4 94.1 4.1 95.0 45 99.1
e SRR 2.2 97.1 2.8 96.3 2.0 97.9 2.0 96.5 24 96.5 24 96.4
EZSE 3.8 95.2 4.8 93.1 37 94.5 3.8 85 39 95.2 3.5 95.8
5T T TR R e 12.8 87.2 15.1 84.8 15.5 84.4 10.0 89.9 10.0 90.0 10.9 89.1
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Tab.3 Antibacterial susceptibility testing results of Enterobacter cloacae from bronchial lavage fluid and sputum in Qinghai,
from 2015 to 2020(%)

— 20154 20164 20174 20184 20194 20204F
R S R S R S R S R s R S
R AT M 65.9 24.4 73.3 13.3 66.7 L2 67.4 11.2 64.4 16.6 65.8 18.4
kL7 il g 14.5 84.2 10.1 86.8 10.0 87.9 13.2 84.9 12.1 853 13.2 86.5
Skt iz 21.0 79.0 16.3 83.1 14.6 83.4 22.9 74.3 24.8 72.0 13.2 74.8
Dol i 37.3 60.7 35.2 64.8 29.0 69.6 35.2 63.1 28.4 69.5 18.6 79.1
Sk ft i fi5 6.1 90.8 5.8 92.4 6.4 92.5 5.3 90.6 6.5 90.0 5.9 90.4
Sk R /AT [ - - - - - - 3.4 96.1 4.6 94.1 5.6 91.3
Y I e 1.0 97.5 0.4 99.4 0.7 98.6 0.7 98.4 2.2 97.8 1.4 98.3
ETHT 0.7 99.3 0 100.0 0.7 98.9 0.4 98.9 2.1 97.9 0.4 99.6
JoAth % e 0.6 99.4 0.4 99.6 1.2 98.8 1.4 98.4 2.0 96.9 1.9 97.2
Fk R E 14 98.2 1.6 97.7 1.3 98.4 1.3 98.6 1.4 98.0 0.1 99.2
KREE 9.2 89.4 5.7 92.4 6.7 91.5 5.2 93.0 6.9 91.7 4.9 93.0
EERLE 3.0 96.6 25 97.3 3.9 95.6 3.3 95.6 3.2 95.5 5.8 94.2
B E 3.7 94.5 2.6 96.7 5.0 93.6 6.0 92.7 5.3 91.7 5.8 91.5
L7 T fe R T 15.9 84.1 12.9 87.1 132 86.8 13.3 86.7 1.8 88.2 13.9 86.1
M
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Tab.4 Antibacterial susceptibility testing results of Escherichia coli from bronchial lavage fluid and sputum in Qinghai,
from 2015 to 2020(%)

—— 20154 20164 20174 201848 2019 20204
R S R S R S R S R S R S

R AT 4 48.6 253 46.1 29.2 53.1 27.9 43.6 30.5 39.9 32.3 41.1 32

AR 37 7 A /A e L 2.6 94.5 2.0 96.1 1.9 95.4 1.3 95.7 1.7 93.2 22 94.0
Sk R 54.3 36.8 45.4 43.7 454 453 46.9 49.1 53.1 44.3 55.7 42.2
Sk f1 flk BE 28.9 68.9 23.9 73.0 28.5 69.4 25.0 70.4 29.6 64.8 28.8 65.1
g 2 59.5 40.5 51.6 48.4 52.7 47.2 53.2 46.7 60.3 39.0 59.9 39.8
3 g fi5 654 34.1 52.3 477 47.6 51.0 44.8 54.9 49.5 50.1 44.0 56.0
S Flant {5 23.0 67.9 25.1 26.4 27.1 64.4 5.2 67.5 29.9 62.0 28.6 62.1
ke B W /T 48 - - - - 214 71.5 35 92 29 94.2 3.7 91.4
SLpE T 124 74.6 14.2 719 14.3 78.8 9.7 84.0 7.8 87.5 9.7 85.9
Y JHe ks e 0.9 98.9 . 98.3 0.3 99.6 0.9 99.1 4.1 95.9 0.8 99.0
ET R 0.7 99.3 0.7 99.3 0.3 99.7 0 99.7 0.7 99.0 1.0 98.7
[k 0.6 99.4 0.2 99.8 0.2 99.8 0 100.0 1.1 98.9 0.5 99.2
FoR R B 4.0 95.0 1.6 97.5 2.1 97.5 2.0 98.0 13 98.6 0.7 99.0
KRB 44.4 53.8 39.5 59.3 38.9 60.1 37.2 61.3 37.7 60.2 35.0 62.8
A E 48.0 48.9 428 53.1 425 53.7 40.7 55.8 44.7 52.5 47.4 47.7
B2 51.6 46.6 48.6 50.2 46.3 52.1 44.5 53.8 439 54.9 52.8 44.3
57T e R T 57.5 425 58.2 418 54.0 45.7 58.3 41.7 58.1 41.9 56.4 43.6
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Tab. 5 Antibacterial susceptibility testing results of Pseudomonas aeruginosa from bronchial lavage fluid and sputum in Qinghai,
from 2015 to 2020(%)

- 20154 20164 20174F 20184 20194 20205
R S R S R S R S R S R S
R 47 76 K 10.2 74.5 11.9 72.7 12.3 70.8 23.4 71.9 7.1 76.8 12.5 75.0
IR 4 P A A A XL 3 6.7 81.6 4.9 84.5 5.4 86.0 5.8 86.5 4.2 87.2 3.0 92.9
S F 13.6 83.6 9.5 85.7 8.8 84.8 8.0 88.6 75 88.2 6.8 92.0
Sk etk i 7.9 87.1 7.4 87.9 5.6 88.3 5.7 89.5 4.7 89.6 4.1 92.2
Sk FEL R /T - - - - - - 6.2 88.3 52 84.7 5.0 91.0
= g 17.8 69.1 153 71.3 174 72.6 16.3 70.3 15 73.7 10.4 77.8
T ek v 184 78.9 11.2 84.0 11.3 80.8 15.2 80.7 104 86.0 9.4 8.8
R TR 374 61.6 17.2 81.1 4.2 88.5 12.3 84.7 7.7 89.2 4.8 90.9
fi A AL 3.7 92.6 2.9 95.2 207 94.9 2.2 96.3 1.1 97.4 1.2 97.3
RRER 11.4 85.4 8.3 87.2 5.6 89.3 7.1 89.5 42 90.4 4.2 89.9
TSR 3.9 93.6 4.7 89.9 3.7 92.3 5.0 90.7 3.6 91.3 54 88.9
R 6.0 91.5 78 88.4 4.9 90.7 7.0 89.3 4.4 92.8 4.8 91.7

“ AL H
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Tab. 6 Antibacterial susceptibility testing results of Acinetobacter baumanniie from bronchial lavage fluid and sputum in Qinghai, 2015—2020(%)

N 20154 20164F 20174E 20184F 20194F 20204F
L 25
R S R S R S R S R S R S
R i 75 /Al e £ 401 31.6 57.2 31.7 55.2 432 39.5 295 67.0 22.3 75.2 23.2 74.5
A mg 412 54.2 359 59.1 313 63.4 36.1 59.2 26.7 69.2 20.8 74.9
Sk i 38.0 33.5 342 60.0 313 66.5 33.5 61.7 258 713 15.2 J7:8
Sk fEAR /AT B 3H - - - - - ~ 20.7 76.5 14.9 82 16.9 78.7
¥ Fe s 312 68.1 243 75.7 18.5 81.4 20.1 69.7 27.2 72.8 19.5 80.4
B EE 38.6 59.7 26.2 73.8 24 93.6 25.1 743 17.1 81.2 18.2 21.3
B KR & 323 64.6 36.2 61.1 25.2 73.2 37.7 61.3 28.1 713 125 86.3
KREE 40.8 57.6 334 66.0 28.4 70.9 37.2 60.7 31.8 67.4 16.5 82.6
KR #E 22.6 58.1 3.8 50.0 12.0 78.0 182 72.7 20.3 713 14.8 80
FeE R R 34.1 56.9 27.9 63.9 26.7 69.2 31.0 63.1 22.1 71.8 17.4 78.1
2 NSEI R 41.9 57.9 37.1 61.7 31.4 67.7 384 61.3 28.7 70.7 22.0 77.6
[P AL~ ol TN T
A /LR TR
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Tab.7 Antibacterial susceptibility testing results of Staphylococcus aureus from bronchial lavage fluid and sputum in Qinghai, 2015—

2020(%)
) 20154 20164 20174 20184 20194 20204
HHZ5
R S R S R S R S R S R s
RRER 22.1 743 16 79.9 15.1 82.5 118 85.2 112 85.9 9.6 87
Hiig#E 0 100.0 0 100.0 0 100.0 0 100.0 0 100.0 0 100.0
BEAT 0 100.0 0 100.0 0 100.0 0 100.0 0 100.0 0 100.0
Fll 73 e i 0 100.0 0 100.0 0 100.0 0 100.0 0 100.0 0 100.0
ABE 66.1 327 69.8 29.3 69.4 29.9 64.4 35.1 64.6 34.8 66.0 332
M 60.4 38.9 61.9 37.6 60.6 38.3 52.5 47.0 53.4 45.9 53.1 46.5
LRI E 17.4 81.9 1.2 86.8 9.1 89.5 8.5 90.2 7.8 90.9 7.3 91.3
53 7 T i R ST 20.3 79.7 215 78.5 212 89.5 17.3 82.7 14.4 85.6 18.0 82.0
F 4 11.2 88.1 5.5 94.3 33 96.3 1.1 98.4 1.8 97.8 1.1 98.2
HERG 95.8 42 95.8 42 952 48 95.6 4.4 94.5 54 92.9 7.1

AT B 343 65.7 37.0 63.0 39.0 61.0 36.7 63.3 37.8 62.2 41.4 58.6
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Tab. 8 Antibacterial susceptibility testing results of Streptococcus pnewmoniae from bronchial lavage fluid and sputum in Qinghai, 2015—2020(%)

P 20154 20164 20174F 20184 20194 20204
R S R S R S R S R S R S
HERG - - - - 95.3 212 2.5 94.8 2.5 96.8 24 94.9
BREHIRS 6.3 87.9 6.1 89.8 9.0 87.3 7.0 86.1 4.4 90.2 3.2 86.9
3 fhanE i 54 86.4 6.5 89.9 8.2 87.2 4.7 88.7 3.3 92.1 7.3 85
HlER 0 100.0 0 100.0 0 100.0 0 100.0 0 100.0 0 100.0
Fll 2 e i 0 100.0 0 100.0 0 100.0 0 100.0 0 100.0 0 100.0
AER 91.7 78 95.3 47 88.8 10.0 90.3 9.2 92.6 3.2 93.3 6.7
SMRE R 81.3 15.3 80.0 16.7
AR AL 1.2 98.3 2.0 97.2 1.6 97.7 2.4 95.8 2.9 95.8 35 94.9
577 Tl R S 73.6 19.8 69.4 20.0 64.3 22.5 70.3 21.8 73.2 17.9 63.8 20.4
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