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Abstract; Objective

clinical isolates in the first affiliated hospital of air force medical

To analyze the antimicrobial sensitivity against
university in the past three years. Methods The nonduplicate clinical
isolates were collected in 2021—2023, identification and drug sensitivity
test were performed by using VITEK2 - compact automatic bacteria
identification system. The data was analyzed using WHONET 5.6 software
and interpreted according to the Clinical and Laboratory Standards Institute
(CLSI) 2023 breakpoints. Results A total of 20 536 clinical isolates were
collected, of which 28.78% were gram — positive, 58. 4% were gram —
negative,11. 94% were fungi and 0. 4% were anaerobe. The prevalence of
methicillin — resistant strains in Staphylococcus aureus and coagulase —
and 73.06% ,

Staphylococcus resistant to vancomycin, linezolid ,or tigecycline was detected.

negative  Staphylococcus  were 49. 11% respectively. No
The resistance rates of Enterococcus faecium to most antimicrobial agents were
much higher than Enterococcus faecalis. 8 strains of vancomycin — resistant

Enterococcus faecium were isolated ,and a few linezolid — resistant strains were
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identiffed in both species. The prevalence of penicillin — susceptible Streptococcus pneumoniae ( PSSP) was 95. 85% .

The resistance rate to carbapenems was 0.2% to 12.8% in Enterobacterales species, and the detection rate of

carbapenem - resistant Enterobacteriaceae (CRE) was 6. 6% ,with Klebsiella pneumoniae accounting for 66. 53%. The

resistance rates of Acinetobacter spp to imipenem and meropenem were 75. 3% and 76. 7% , respectively. Meanwhile,

the rates of Pseudomonas aeruginosa were 22. 9% and 19. 9% respectively. Conclusion The antimicrobial resistance

of clinical isolates in our hospital is still serious. All relevant departments should strengthen the monitoring of bacterial

resistance in order to curb the development and spread of bacterial resistance.
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Table 1 Distribution of clinical isolates from 2021 to 2023
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AT IR R 594 #k , FLv, FY S0 04 AR 24 458 [ ity B3 14 2
%) BR A ( methicillin — resistant coagulase — negative
Staphylococcus , MRCNS ) 9 # Hi & &y 73.06% , MRSA
1 MRCNS X ER AR S | W Vi I 2 25 24 1) 1 T 245 5%
P10 5 & F B4 P R AR (methicillin — susceptible
Staphylococcus aureus , MSSA F{ methicillin — susceptible
coagulase — negative Staphylococcus, MSCNS ) , MRSA
X vE AR EE R B 25 & (67.1% ) W] w5 T MSSA
(17.6% ) ,MSCNS (12.2% ) #1 MRCNS (35.5% ) ; {H
MRSA X A e — sk e H s f T 25 2% (6. 1% ) B
i F MRCNS (49.3% ) . MSCNS (18.8% ) % MSSA
(18.2% ) o RABUXF T W 831 A8 e il B I 3h %
MR 2 AR A BRI . 2R LR 2,
2.2 BEERE

TE 1 S13 #k i 3R 0, bR i BR B 967 Bk (15
63.91% ) FEMHERTA 452 ¥R (5 29. 87% ) H Al BK R
94 BR (M5 6.21% ) o PRIGERTE X R Z 80 i 25 Wy id
PRI TR . PRI X E &R Z N

Organism No. of strain  Proportion( % ) Organism No. of strain  Proportion( % )
Escherichia coli 2 898 14. 11 Hemophilus influenzae 245 1.19
Klebsiella spp. 2521 12.28 Streptococcus pneumoniae 195 0.95
Staphylococcus aureus 2 425 11.81 Citrobacter spp. 153 0.75
Candida spp. 2112 10. 28 Aeromonas spp. 93 0.45
Pseudomonas spp. 1743 8.49 Morganella spp. 76 0.37
Acinetobacter spp. 1683 8.20 Moraxella spp. 61 0.30
Enterococcus spp. 1513 7.37 Brucella spp. 57 0.28
Coagulase — negative Staphylococcusa ™ 1 041 5.07 B — hemolytic Streptococcus 38 0.18
Enterobacter spp. 760 3.70 Salmonella spp. 35 0.17
Stenotrophomonas maltophilia 582 2.83 Burkholderia spp. 34 0.17
Proteus spp. 470 2.29 Fusarium spp. 23 0.11
Serratia spp. 383 1. 87 Neisseria spp. 20 0.10
Corynebacterium spp. 297 1. 44 Cryptococcus neoformans 19 0.09
Aspergillus spp. 268 1.31 Others” 540 2.62
Streptococcus viridans ™ 251 1.22

* . Isolates from blood , cerebrospinal fluid, and other sterile body fluid;*: Including Elizabethkingia spp. , Flavobacterium , Micrococcus spp. , Nocardia spp. ,

Vibrio spp , Pasteurella spp. ,Listeria monocytogenes ,Mucor spp. ,Aerococcus spp. ,Shigella spp. .
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Table 2 Resistance (R) and susceptibility (S) rates of Staphylococcus species to commonly used antimicrobial agents (% )

Antimicrobial agent

MRSA(n=1191)

MSSA(n=1234)

MRCNS (n =445)

MSCNS (n=139)

R S R S R S R S
Penicillin G 100. 0 0 88.3 11.7 100. 0 0 72.6 27.4
Oxacillin 100. 0 0 0 100. 0 100. 0 0 0 100. 0
Rifampin 14.6 85.1 0.9 99. 1 9.4 90. 1 0 100. 0
Ciprofloxacin 57.7 40.6 7.1 90. 6 56.6 33.8 12.0 81.2
Levofloxacin 57.6 42.1 6.9 92.5 63.3 34.0 16.5 82.0
Moxifloxacin 55.6 42.2 5.3 92.9 28.3 33.9 3.8 82.7
Clindamycin 67. 1 32.5 17.6 82.3 35.5 62.9 12.2 87.0
Erythromycin 77.0 22.5 52.9 46.5 79.1 20.2 54.7 45.3
Linezolid 0 100. 0 0 100. 0 0 100. 0 0 100. 0
Vancomycin 0 100. 0 0 100. 0 0 100. 0 0 100. 0
Tetracycline 63.0 36.9 8.2 91.8 25.0 74.5 9.0 90.3
Tigecycline 0 100. 0 0 100. 0 0 100. 0 0 100. 0
TMP - SMZ 6.1 93.9 18.2 81.8 49.3 50.7 18.8 81.2

TMP — SMZ; Trimethoprim — sulfamethoxazole ; MRSA ; Methicillin — resistant Staphylococcus aureus; MSSA ; Methicillin — susceptible Staphylococcus aureus;

MRCNS ; Methicillin — resistant coagulase — negative Staphylococcus ; MSCNS ; Methicillin — susceptible coagulase — negative Staphylococcus.

MR B AR B L1 R T 25 3 7E 90%
DL b o ZEMERER XS DU PR R AT 25 % (81. 8% ) B 2. 15
TRRIGERTE (52.7% ) o FENER BRIl BR T2 X v v
JEIR R 55 R BT 25 R LA — B, 70 518 31.6% Al
32.5% o sy et 1 R A 2% e iR 24 1Y bR i 3K A MIC
{EH4 16.0 mg + L7112 ) % e Jig ik 245 1) 31 i Bk 1
MIC {E435]7 8.0 mg - L™'#116.0 mg - L™, 2875k
H A T i B R T 25 4 ER 1A ( vancomycin resistant
Enterococci , VRE ) ; BRI BRI AG: t 8 #k , #0071l 8 %
S KCFT2 (MIC >256.0 mg « L"), Hrp 4 Bk
FI7 MIC >256.0 mg « L™",2 # MIC }5 16.0 mg - L™",
1 BEA128.0mg - L', 1 4 48.0mg - L™, 27 5
R 2 He A I HIE 52, X 8 #k VRE S5 Vand J
W 4RI 3,
2.3 #HERE

15 195 # il R BERR I b, AT 2 R0 e F L,
HAb IS A M 58 73 B Ak (L3 59 Bk BN 134 #K) .
%%?ﬁﬁ@ﬂﬂfﬁé%ﬁ}*(penicﬂhn — susceptible Strep-
tococcus pneumoniae , PSSP) | ¥ %5 % 4\ ifi & 4% Bk
( penicillin - intermediate Streptococcus pneumoniae,
PISP) FiI5 25 2 it 25 Jifi 22 55 3K 7 ( penicillin — resistant
Streptococcus pneumoniae, PRSP ) Yy kb #i 43 %] K
95.85% 2. 59% Fl 1. 55% ; Jifi % 5 BRI W 4155 K . 78
MR B 25 R A 25 3805 27 90% 7247, M A
SASRYD R 24 AR MR, R R ISP v BE T 2 dk o 25
RILE4,

75 38 tk B I MERERR T, Hoh A ZH AR EBE Bk
T 29 1k (76.32% ) B ZHICFLAE BRI 9 #k (23.68% ) .

3 RIGIREE AN ZE M IR B X B 259 10 T 2 % (R FBUR
H(S;%)
Table 3 Resistance (R) and susceptibility (S) rates of Entero-

coccus species to antimicrobial agents (% )

Enterococcus faecium Enterococcus faecalis

Antimicrobial agent (n=967) (n=452)
R S R S

Penicillin G 95.2 4.8 8.0 92.0
Ampicillin 93.7 6.3 2.9 97.1
Gentamicin — high 32.5 67.5 31.6 68. 4
Ciprofloxacin * 94.9 3.1 37.2 61
Levofloxacin * 93.5 4.0 35.7 61.7
Erythromycin 91.8 3.1 64.5 8.1
Nitrofurantoin * 69.8 10.9 1.1 98.9
Linezolid 0.1 99.9 0.4 99.6
Vancomycin 0.8 99.2 0 100. 0
Teicoplanin 0.5 99.3 0 100.0
Tetracycline * 52.7 46.9 81.1 18.5
Tigecycline 0 100. 0 0 100. 0

* . For the strains isolated from urinary tract only.

AR BT T B RS A AT 251 B ¥ i M4 BRI
A BERR A1 75 2 RS 2R I 25 325005, 23 501 R
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88.9% . 4B H JCHTRALAY HE Ak (0 BE ER T 3L 251 #k,
XF AR Mk A A Y T 28R 4 R 7.8% Al
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Table 4 Resistance (R) and susceptibility (S) rates of nonme-

ningitis Streptococcus pneumoniae to antimicrobial agents

PSSP PISp PRSP

Antimicrobial agent (n=185) (n=5)" (n=3)"

R(%)S(%) R S R S
Penicillin G ( nonmeningitis) 0 100.0 O 0 3 0
Penicillin G( meningitis) 88.6 11.4 5 0 3 0
Penicillin G( oral ) 11.9 11.4 5 0 3 0
Erythromycin 92.4 4.3 5 0 3 0
Clindamycin 91.9 81 5 0 3 0
Azithromycin 89.7 10.3 5 0 3 0
Tetracycline 79.5 12.8 5 0 3 0
Levofloxacin 2.5 97.5 0 5 0 3
Moxifloxacin 0 100.0 O 5 0 3
Vancomycin 0 100.0 O 5 0 3

PSSP Penicillin — susceptible Streptococcus pneumoniae ; PISP ; Penicillin —
intermediate Streptococcus pneumoniae ; PRSP ; Penicillin — resistant Strepto-

coccus pneumoniae; * ; Only number of strains is given when n < 10.

RS BERRE RN PUA P BT 255 (R) AR (S)
Table 5 Resistance (R) and susceptibility (S) rates of Strepio-

coccus species to antimicrobial agents

Group A Group B Streptococcus viridan

Antimicrobial (n=29) (n=9)" (n=251)"
agent

R(%) S(%) R S R(%) S(%)
Penicillin G 0 100. 0 0 9 7.8 73.2
Ceftriaxone 0 100. 0 0 9 4.7 85.8
Levofloxacin 0 100. 0 3 6 12.3 85.5
Erythromycin 92.3 7.7 5 4 71.8 23.2
Clindamycin 86.7 13.3 4 5 69.9 28.7
Linezolid 0 100.0 0 9 0 100. 0
Vancomycin 0 100. 0 0 9 0 100. 0
Tetracycline 76.9 15.4 8 1 38.5 45.2

# . Isolates from blood , cerebrospinal fluid or other sterile body fluid; * : Only

number of strains is given when n <10.

3 FE=ZRPABENSHRMESHN
3.1 BHEBEHAE

TE7 331 BRIAAT I H A0, 23 B 6 A2r) 73 5
K w e T AR H R AT w s EIeAT S 1D
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R FERIRID R DU R AR 2 i 25 % 52. 8% ~
89. 9% ; RJWREL VU AR/ 1w B3 | Sk AR WR i/ 7 L2 3H il
KA IR 22 [N PR A5 e BB TR 25 %0 1. 5% ~
2. 4% 5 X MV 55 R AN SE 2P B R R 24 2R 5053 0 0. 8% FI
0.7% o SLE A Pl Ja X Bl oK 2 ) U 5, 3 3IE

i v N S 0 B e i 2 3 W) 8 v T R e A L |
O 12.8% F112. 2% o JhT B 20 B0 S JH 5 v 5%
T 5 T 2 R B AR, T 25 38 E 0. 2% ~12.8% , %
TIER 25 03k S0l e/ BT 24 L 206 P A ) A4 T A A e
OB B TG, ARG ) 3 AR I B0 2R 1 24 4 Jili % v 26 1H
TR, HA B S5 R A H 0 24 R A

JFT B 417 CRE 94 32k 6. 60% (484
PR/T 331 #K) , Herp IR 23y fii 8 5 B H 14 (66. 53%
322 #7484 k) , o2 BB AT 1 (9. T1% , 47 #k/
484 ) TR IR 75 B (4. 75% ,23 #/484 #k) . CRE
X R T 2P 25 3R T 90% , X I = il
SAAtIE /BT 4 T IR BN BUR Tt 2453 5301y 0. 6% F
21. 1% , I3 6. B 75 B M g S 25 2 BUAG I S 70k 322
Rl BT 25 il & 78 B8 1A T ( carbapenem — resistant
Klebsiella pneumoniae , CRKP ) 3= T 15717 22 Z FR ik 5 5
Wl , 306 K 22 Z IR, 18 Ak 45 Jm il , i — 2D Bk [
AR J 7= L v 2 Ak [] i 485 07 ik 58 o R A B 7 B U Tl
( Klebsiella pneumoniae carbapenemase, KPC) F1:; & B
%)@ - B — WL EF (new Delhi metallo — B — lacta-
mase, NDM ) 3£ K, GeneXpert Carba — R & il i 7w :
47 BRbkE B0 245 B A I FF # ( carbapenem — resistant
Enterobacter cloacae ,CREL) Yy #5734 NDM , H w1 ¥k [A]
4851 0 ST P 5% i % 50 B 75 % M B ( imipenem —
resisitant Pseudomonas carbapenemase, IMP ) Kt [N,
23 BRERE S5 T 25 K535 % i ( carbapenem — resistant
Escherichia coli ,CRECO) Y45 NDM Tt 245 3 [H o
3.2 EEEEHNAER

15 4 215 BRAE K T =2 IREAPEAF b, 20 29 i 3
AL PR 24 AT 3 30) Ay e 4P TR 6 8 AN Sl A T R v 2
R TR o I e {5 P R X i B e A 56 B B
R AT 252553 30 R 22. 9% F1 19. 9% 5 Xk 3k A0 g/ ]
YR $H 0B OK R R 2 AR A, 2300 1 1% F
2. 8% ; %of HoAt #5218 25 W) 88 o UK, Sk F IR/
APELIE Sk Ak BRI YD R 2 SRR D R 2 R Y
<10% , CRPA ¥ 3k 28.29% (473 ¥k/1 672 £§) ,
CRPA 8 545 5 2 1051 8626 40 26 %01
TE4. 7% ~46.5% o ASHFFIHEX K2 BT 259/
M 25 52 857 T0% LA b, S5 e 156 20 15 e 9 T 24 %2
G3N 75. 3% F176. 7% 5 Xof Sk F61 WR L/ B 2 R 245 5
5 36. 5% (H A Ffli = 32. 9% . CRAB Xt Z R
T 22 S I 240K 2, LA H 3y 76. 68 % (1 220
PR/1 591 #%) . CRAB BR XT3k il WR /&% L3 BTk R
B EERI R RN R 23T 80% Z4h % H
MK AP 25 W TS 25 38918 90% LA b, VB2 2F %



Chin J Clin Pharmacol

1149
—

Vol. 41 No. 8 April 2025 ( Serial No. 430)

1 PR TR X 2 EURTD L R PR R AN SR - T i
FH I A A SRR T 245 36 38 < 1090 5 %) Sk At BE Tiif 24 %
K 37.1% , GERWNFET,
3.3 REEOAEMFHERER

TE 244 BRFUEIE AT B b, A 239 BR4r 25 3 IR

R 6 AT H AR XU 25 I 25 R (R) MIBURR(S;% )

EREAR (1 97.95% ) , JLEFIRLA ST B RR 23000 49 Bk
195 #ko Wi R L AT B O 24N PY AR 25 R R
72.1% ;3 NIEIEHEBH R Ry 69. 4% ; X 7 S8 b 12 vy
JEABURE, DU R 1 RRZE S0 BT 25k s ) Sk FL A 2
R B A e 2K A e 9 U R 24 R Y < 15%

Table 6 Resistance (R) and susceptibility (S) rates of Enterobacterales strains to antimicrobial agents (% )

FEscherichia coli  Klebsiella spp.  Enterobacter spp.  Proteus spp. Serratia spp. Citrobacter spp. CRE
Antimicrobial agent (n=2898) (n=2521) (n=760) (n=470) (n=383) (n=153) (n=484)
R S R S R S R S R S R S R S
Ampicillin 85.0 13.9 NA NA NA NA  48.3 50.0 NA NA NA NA  100.0 0
Ampicillin - sulbactam 52.8 30.5 40.4 55.8 12.9 68.4 357 57.9 NA NA NA NA 98.8 1.0
Piperacillin — tazobactam 1.5 9.2 13.8 83.9 12.6 71.0 1.9 9.8 0.3 97.1 NA NA 87.9 3.0
Cefoperazone — sulbactam 2.4 89.8 15.6 78.0 87.5 12.5 0.4 97.2 3.7 75.7 7.2 76.5 96.5 2.1
Ceftazidime — Avibactam 0.8 99.2 0.8 99.2 NA NA NA NA NA NA NA NA 21.1  77.3
Cefazolin 89.9 0.1 99.7 0.3 NA NA NA NA NA NA NA NA  100.0 0
Cefuroxime 55.2  43.3 38.5 60.3 40.1 58.6 44.1 54.9 NA NA NA NA  100.0 0
Ceftazidime 24.7 73.6 245 73.7 453 53.4 53 928 2.6 97.1 39.2 59.5 98.3 1.7
Cefiriaxone 54.4 45.2 36.7 63.0 142 8.5 241 745 29.3 70.0 46.4 53.6 99.0 0.8
Cefepime 15.8 83.7 19.2 80.2 39.2 60.2 0 100.0 18.0 96.1 11.1 839 88.3 5.3
Aztreonam 355 64.2 29.6 69.9 9.9 89.4 1.5 98.5 28.5 70.8 40.5 58.2 90.8 9.2
Imipenem 0.8 99.2 12.8 87.1 6.8 9.5 1.9 9.9 2.6 953 3.3 954 97.7 0.8
Meropenem 0.7 99.2 12,2 87.3 0.8 984 0.2 99.8 23 97.4 26 9.1 901 1.9
Amikacin 2.1 97.4 9.9 90.1 14.3 82.3 1.1 98.5 15.4 84.6 0 100.0 53.6 45.6
Ciprofloxacin 60.8 37.8 25.3 72.2 10.9 86.9 29.6 64.0 22,7 752 19.0 75.2 83.0 14.3
Levofloxacin 58.2  39.3 23.2 754 21.6 784 16.2 749 2.6 78.6 13.7 82.4 79.6 18.9
TMP - SMZ 49.7 458 29.6 63.6 150 39.1 52.6 42.6 1.3 88.3 26,1 69.3 64.3 32.6
Nitrofurantoin * 1.6 941 443 12.5 22.2 75.2 NA NA NA NA NA NA 60.3 17.9
Tetracycline 58.5 40.5 31.2 66.3 0.4 99.6 NA NA 38.4 46.2 340 66.0 63.1 33.3
Tigecycline 0 100.0 0.1 99.9 0 100.0 NA NA 0 100. 0 0 100.0 0.6  98.7
CRE: Carbapenem — resistant Enterobacterales ;NA ;Not available; * ; For the strains isolated from urinary tract only.

RTARLBEREE 2 [RIAERT RO DU 258 T 255 (R) MU (S5 % )

Table 7 Resistance (R) and susceptibility (S) rates of non — fermentative gram — negative bacilli to antimicrobial agents (% )

Pseudomonas aeruginosa CRPA Acinetobacter baumannii CRAB Stenotrophomonas

Antimicrobial agent (n=1672) (n=473) (n=1591) (n=1220) maltophilia(n =582)
R S R S R S R S R S

Piperacillin 15.6 72.9 46.5 48.6 NA NA NA NA NA NA
Ampicillin — sulbactam NA NA NA NA 71.5 25.9 94.7 2.2 NA NA
Piperacillin - tazobactam 11.1 75.17 30.9 45.5 77.9 16. 1 98.6 0.6 NA NA
Cefoperazone — sulbactam 8.4 76.2 23.9 49.3 36.5 30.6 49.2 8.7 NA NA
Ceftazidime — avibactam 1.1 98.9 2.7 97.3 NA NA NA NA NA NA
Ceftazidime 13.8 79.1 31. 1 54.5 77.8 17.9 100. 0 0 37.1 37.3
Ceftriaxone NA NA NA NA 99.8 0.2 100. 0 0 NA NA
Cefepime 8.8 84.2 21.8 65. 1 74.4 24.9 100. 0 0 NA NA
Imipenem 22.9 66.9 94.1 1.5 75.3 24.5 100. 0 0 NA NA
Meropenem 19.9 75.0 82.9 5.1 76.7 22.9 99.8 0 NA NA
Amikacin 2.8 96. 1 4.7 92.0 61.9 37.4 78.7 20.7 NA NA
Ciprofloxacin 8.1 86.2 16.9 72.5 74.6 24.8 98. 1 1.8 NA NA
Levofloxacin 7.1 87.6 15.9 74.4 41.2 26.6 54.1 3.6 5.3 86.9
TMP - SMZ NA NA NA NA 40.5 55.5 53.1 43.9 7.4 92.6
Minocycline NA NA NA NA NA NA NA NA 1.0 97.6

CRPA : Carbapenem — resistant Pseudomonas aeruginosa ; CRAB ; Carbapenem — resistant Acinetobacter baumannii.
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Table 8 Resistance (R) and susceptibility (S) rates of He-
mophilus influenzae and Moraxella catarrhalis isolates to antimicro-

bial agents (% )

Hemophilus Moraxella
o ) influenzae catarrhalis
Antimicrobial agent (n=244) (n=58)
R S R S
Ampicillin 72.1 21.7 NA NA
Ampicillin — sulbactam 38.9 61.1 NA NA
Amoxicillin - clavulanic acid NA NA 3.4 96. 6
Cefuroxime 47.5 46.3 NA NA
Ceftriaxone 8.2 91.8 NA NA
Aztreonam 14.8 85.2 NA NA
Levofloxacin 0.4 99.6 3.4 96. 6
Azithromycin 13.5 86.5 1.7 98.3
Erythromycin NA NA 3.4 96. 6
Tetracycline NA NA 3.4 96. 6
ER
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