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Abstract: Objective To analyze the characteristics and corresponding drug resistance of pathogenic bacterial spectrum
in eight major infection sites of hospitalized patients, and to provide epidemiological data for the rational selection of antibiotics
in clinical practice. Methods A total of 396 bacterial strains isolated from clinical specimens of hospitalized patients in
member institutions of the Hainan Provincial Bacterial Resistance Monitoring Network from September 1, 2020, to September
30, 2022, were included in this study. Data were screened and filtered from the database of MH120 Microbial Identification and
Drug Sensitivity Analysis System based on the technical scheme of the National Bacterial Drug Resistance Surveillance
Network and Science and Technology Basic Resources Investigation Project research plan in 2020. The testing data were
integrated, summarized, and analyzed using EXCEL and WHONET 5.6 software, and statistical analysis was conducted using
SPSS 26.0 software. Results  Among of 396 strains of bacteria, 78 (19.7%) were isolated from respiratory tract specimens, 74
(18.7%) from urinary tract specimens, 72 (18.2%) from blood specimens, 54 (13.6%) from abdominal cavity specimens, 48
(12.1%) from skin and soft tissue specimens 48 strains (12.1%), 30 (7.6%) from reproductive tract specimens, 22 (5.6%) from
central nervous system specimens, 18 (4.5%) from digestive tract specimens. Gram—negative bacteria accounted for 69.4% of
the isolates, while gram—positive bacteria accounted for 30.6%. The top five gram—negative bacteria isolated were Klebsiella
pneumoniae (14.9%), Escherichia coli (14.4%), Pseudomonas aeruginosa (10.4%), Acinetobacter baumannii (5.3%), and
Salmonella species (4.5%). The top five gram—positive bacteria were Staphylococcus aureus (11.1%), Streptococcus agalactis
(7.8%), Enterococcus faecalis (3.0%), Enterococcus faecium (2.8%), and Streptococcus suis (1.8%). Respiratory failure and

bloodstream infection were independent influencing factors of treatment response (P<0.01). The resistance rate of Escherichia
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coli to ampicillin was 81.4%, and the resistance rate of Staphylococcus aureus to gentamicin and levofloxacin were both below

7%. Conclusions The pathogen spectra vary with different infection sites of patients, and rational selection of antibiotics

based on drug susceptibility testing is crucial to shorten the treatment time of patients and avoid the unnecessary emergence of

drug-resistant strains caused by drug abuse.
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Table 1 Univariate analysis of influencing factors in infected patients
B2 AR TR BB B 2 AR TR HREE
Influencing factors Valid (ex-  Invalid Effi- X P Influencing factors Valid (ex-  Invalid Effi- X P
ample)  (example) cient/% ample)  (example) cient/%
£ 51 Sex 1.224  0.269 || JEYLFRAL The infection
F 1 Male 205 33 86.1 -1 7B Respiratory tract 0.063 0.803
1 Female 142 16 89.9 A Yes 69 9 88.5
SRR B/ % Age group/Years 2753 0.097 7t No 278 40 87.4
RIAEN(<18) 37 1 97.4 WA FRIH Urinary tract 6.792  0.009
Minors (<18) A Yes 72 2 97.3
AR (=18) 310 48 86.6 7 No 275 47 85.4
Adult (>18) 144k 18 Digestive tract 1.601 0.206
FAPBIN Basic diseases H Yes 18 0 100.0
5 1fil. £ Hypertension 0.377 0.539 J& No 329 49 87.0
A Yes 107 13 89.2 Bz I B4 41 Skiin soft tissue 3.393  0.065
7 No 240 36 87.0 A Yes 46 2 95.8
Jiki## #E Cerebral infarction 0.851 0.356 I No 301 47 86.5
A Yes 85 15 85.0 Ji§ 1 Abdominal 2.177 0.140
7 No 262 34 88.5 H Yes 44 10 81.5
#X 1l Anemia 0.148  0.700 7 No 303 39 88.6
£ Yes 94 12 88.7 1ML Blood 13.187  0.001
JtNo 253 37 87.2 £ Yes 53 19 73.6
T %945 JR9%5 T Diabetes 0.541 0.462 & No 290 34 89.5
iz 223 43 :jz AR 2 34 Central 47690029
I £ 3 Respiratory failure 27.852  0.001 nervous system
A Yes 30 17 63.8 A Yes 16 6 727
TG No 317 32 90.8 Tt No 331 43 88.5
A b 9RE Malignant tumor 0.028 0.867 HEFH I Genital tract 3432 0.064
A Yes 35 4 89.7 A Yes 30 0 100.0
J& No 312 45 87.4 Tt No 317 49 86.6
F2 RBYBEXZWERRNZERSH
Table 2 Multiple factors analysis of infection in patients
S [K Z Influencing factors B SE Wald x* df 4 OR OR(93%CD
T MR Lower limit PR Upper limit
IR 53 Respiratory failure 1.725 0.356 23516 1 0.001 5614 2.795 11.273
SR IEYE Urinary tract infection ~1.447 0.739 3.829 1 0.051 0235 0.055 1.002
ML B Bloodstream infection 1.118 0.323 11.970 1 0.001 3.058 1.623 5.759
2 1% JE L Infection of the 0.195 0.642 0.092 1 0.761 1215 0.345 4.278
central nervous system
# 4 Constant -2.293 0.185 152.846 1 <0.001  0.101
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Table 3 Composition ratio of 396 strains of pathogenic bacteria

953 LB Pathogenic 5B “ PR A 993 J5L B Pathogenic 5 “ PR i
bacteria Male Fe- No. Propor- bacteria Male Fe- No. Propor-
male strains  tion/% male strains  tion/%
# 2% BB Gram-negative bacteria 275 69.4 pseudoglanders
K575 W Escherichia coli 27 32 59 14.9 A3E AR TEHF B Proteus vulgaris 2 0 2 0.5
fiti ¢ 7 T A 39 18 57 14.4 W& K S BB Aeromonas hydrophila 3 0 3 0.8
Klebsiella pneumoniae HAth Others® 9 3 12 3.0
) 2 R P 28 13 41 10.4 2% [P B Gram—positive bacteria 121 30.6
Pseudomonas aeruginosa 4x 8 (O A ER TS Staphylococcus 25 19 44 11.1
i 2 AT 13 8 21 53 aureus
Acinetobacter baumannii TCABEBR B Streptococcus agalactis 6 25 31 7.8
TP TH & Salmonella SPP 15 3 18 4.5 W ERTE Enterococcus faecalis 4 8 12 3.0
TSR A TA 7 4 11 2.8 PRIAERTE Enterococcus faecium 9 2 11 2.8
Haemophilus influenzae FEHEERE Streptococcus suis 6 1 7 1.8
BAYA AT 18 Enterobacter cloacae 9 1 10 2.5 it 6 4 BR 4 Streptococcus 2 4 6 15
FPEERRAT R Citrobacter SPP 4 6 10 2.5 pneumoniae
RALEEHLE Moraxella catarrata 9 1 10 2.5 AEIAEER T Streptococcus pyogenes 1 1 2 0.5
# 5 ASIEAF B Proteus mirabilis 7 2 9 2.3 Ji& AT ERTA Staphylococeus sapro 2 0 2 0.5
JEE MR BEAR B Morganella morganella 4 2 6 1.5 phyticus
D& Serratia SPP 2 2 4 1.0 HAh Others® 3 3 6 1.5
(B SR IFAA 50 B2 IR FE B Burkholderia 2 0 2 0.5 || &itTotal 238 158 396  100.0

TE o LG G 2 20 UL T 2 Bk, 9 JE AT AT AT VA BRI BT L 20T s R R B A ST JE G RS P I B8 78 . DI o JE 70
TAT 05D AP 905 11 465 T ™ ST L SR Bl BT A RV ST 45 1 bR s b SR U BEBR 141 3 Wk, DAL BRI R SRR A 1 I BE R I A5 1 0k

Note: a. Includes 2 strains of Stenotrophomonas maltophilia, Proteus penneri, Aeromonas caviae, Burkholderia cepacia, Alcaligenes xylosoxidans subsp. denitri-

ficans, Vibrio parahemolyticus, Vibrio furnissii,Elizabethkingia meningoseptica, Enterobacter aerogenes, Moraxella osloensis and Vibrio alginolyticus each with

one strain. b. Includes 3 strains of Streptococcus dysgalactiae, Rhodococcus equi, Aerococcus viridans, Streptococcus oralis, each with one strain.



. 926 - FrEPE BE A 20234F9 H 452348559 China Tropical Medicine, September 2023, Vol.23, No.9

R4 EFRFEHETEARIBYIBOL A

Table 4 Distribution of major pathogens in different infection sites

I 38 Respi- . R JERREREHEY HEFHIE Repro- X RS T 1LiA Diges-
P PR Urinary 1fiL & Blood Ji s Abdomi- ) ; P 8
ratory tract Skin soft tis- ductive tract ~ Central system tive tract
tract(n=74) (n=72) nal(n=54)
(n=78) sue (n=48) (n=30) (n=22) (n=18)
Y54 Bacteria  FREL i L FEC BREK 173 M IR R 7S i
MR BREL L3)A I REL F LA) R
No. [t Pro-  No. No. No. I Pro- [t.Pro- No. No.
. Propor-  No. . Propor- . Propor- . No. . Propor- . Propor-
strai por- strai strai strai por- por- strai strai
tion/%  strains tion/% tion/% strains tion/% tion/%
ns tion/%  ns ns ns  tion/% tion/%  ns ns
2% FHPE T Gram—positive coccus
SAU 6 7.7 2 2.7 11 15.3 3 5.6 15 31.3 6 20.0 - - 1 5.6
SGC - - 8 10.8 - - - - - - 23 76.7 - - - -
EFA - - 6 8.1 2 2.8 - - 4 8.3 - - - - - -
EFM - - 7 9.5 3 4.2 1 1.9 - - - - - - - -
SUIL - - - - 1 1.4 - - - - - - 6 27.3 - -
2L B B Gram—negative bacteria
ECO 1 1.3 14 18.9 17 23.6 23 42.6 3 6.3 - - 1 45 - -
KPN 18 23.1 10 135 10 139 12 222 2 4.2 - - 5 22.7 - -
PAE 14 17.9 9 12.2 6 8.3 2 3.7 9 18.8 - - 1 45 - -
ABA 6 7.7 6 8.1 2 2.8 1 1.9 1 2.1 - - 5 22.7 - -
SAL - - - - 3 42 1 1.9 - - - - - - 14 71.8

TE:SAU. 4 8 (R 45 K14 ; SGC. JEFLEERR I s EFA. ZE BRTA ; EFM. BRI BRI 5 SUL S8 BEERTA s ECO. KAy T s KPN. 4 5w 1 7 5 PAE. 4
SRR TR  ABA. S N BAT I ; SAL. YW THJE . - R#/RTLEE . Note: SAU. Staphylococcus aureus; SGC. Streptococcus agalactis; EFA. Enterococ-
cus faecalis; EFM. Enterococcus faecalis; SUL. Streptococcus suis; ECO. Escherichia coli; KPN. Klebsiella pneumoniae; PAE. Pseudomonas aerugnosa;

ABA. Acinetobacter baumannii; SAL. Salmonella SPP. —. indicates no data.

R5  FEE PN RENGTEZ Y TR 2 W

Table 5 Antimicrobial resistance surveillance of major Gram—negative bacteria

KIG fili 48 38 EAA T Klebsiella M4BT Pseudomonas 88 NN B Acinetobacter

TEZY) Escherichia coli pneumoniae aeruginosa baumannii
Antimicrobial drugs %L No. %L No. B4 No. FEI No.

. R(n)  R/% ) R(n)  R/% ) R(n)  R/% ) R(n)  R/%

strains strains strains strains

VIR AMP 59 48 814 - - - - - - - - -
FIMAE TGC 58 0 0.0 57 1 1.8 - - - 21 0 0.0
SKFEWRTR/EF (30 CSL 59 3 5.1 57 7 12.3 41 2 49 21 7 33.3
WR-HE P4 A/l msl [ 3 TZP 58 4 6.9 57 4 7.0 41 3 73 21 8 38.1
Faf 5L 7Y bR/ S HL 4E 1R AMC 59 16 27.1 57 11 19.3 - - - - - -
AL CXM 59 27 458 57 17 298 - - - - - -
KA ALIE CAZ 59 10 16.9 57 9 15.8 41 3 7.3 21 8 38.1
L AWERS CTX 59 25 424 57 17 29.8 - - - 21 10 47.6
LA HG FEP 59 12 20.3 57 8 14.0 41 1 2.4 21 10 47.6
LT FOX 58 9 15.5 52 3 5.8 - - - - - -
M ATM 59 10 16.9 57 11 19.3 41 2 49 - - -
EX iR MEM 59 1 1.7 57 1 1.8 41 2 4.9 21 8 38.1
XX Hi IPM 59 0 0.0 57 1 1.8 41 2 4.9 21 8 38.1
N & CIP 58 28 48.3 52 10 19.2 40 3 7.5 17 6 35.3
KARFE GEN 59 21 35.6 57 7 12.3 41 1 2.4 21 9 429
F k< B2 AMK 59 1 1.7 57 2 35 41 0 0.0 21 7 33.3
FeSE I B LVX 58 29 500 52 10 19.2 40 3 7.5 17 6 353
52 )7 i SXT 58 33 569 57 14 246 - - - 21 9 429
LI E MIN 58 2 3.4 52 4 7.7 - - - 17 3 17.6
ZHiHF PB 58 0 0.0 57 0 0.0 41 0 0.0 20 0 0.0

TRt 25 ;- R TG . Note: R. Drug resistance; —. indicates no data.
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Table 6 Antimicrobial resistance surveillance of major Gram—positive bacteria

LW AR ER A TeFLEEER TR Streptococcus BRI Enterococcus PRIGERTA Enterococcus

WHEZY) Staphylococcus aureus agalactis faecalis faecium
Antibacterial drugs KR No. AL No. RS No. REL No.

) R(n) R/% ) R(n)  R/% ) R(n) R/% ) R(n) R/%

strains strains strains strains

£ EERY 42 9 21.4 23 17 73.9 6 4 66.7 4 4 100.0
LV Z DOX 44 0 0.0 - - - 12 6 50.0 11 8 727
FIEF- RIF 44 0 0.0 - - - 12 8 66.7 11 9 81.8
KAEFE DAP 39 0 0.0 31 0 0.0 12 0 0.0 11 0 0.0
FI 2% LNE 44 0 0.0 31 0 0.0 12 0 0.0 11 0 0.0
T EE VAN 44 0 0.0 31 0 0.0 12 0 0.0 11 0 0.0
BT TEC 44 0 0.0 - - 12 0 0.0 11 0 0.0
A% CHL 42 5 11.9 23 5 21.7 6 0 0.0 4 1 25.0
IR E TGC 44 0 0.0 31 0 0.0 12 0 0.0 11 0 0.0
PR Z GEN 44 3 6.8 - - - 9 2 222 - - -
ZEAR I R LVX 44 3 6.8 31 4 12.9 4 66.7 7 7 100.0
B J7 WA SXT 44 3 6.8 - - - - - - - - -
FWE K MIN 44 1 2.3 - - - - - - - - -
JLHIE R CLR 43 13 30.2 - - - 4 4 100.0 5 4 80.0
FRMEPEHR OXA 44 2 45 - - - - - - - - -
W] 52 25 AZM 42 9 21.4 23 17 73.9 - - - - - -
FOMKEE K CLI 42 8 19.0 23 15 65.2 - - - - - -
PUIRZ TET 29 11 37.9 20 16 80.0 2 1 50.0 2 2 100.0
H % PEN 44 40 90.9 31 0 0.0 12 2 16.7 11 11 100.0
FEVGHAMP - - - 31 0 0.0 12 2 16.7 11 11 100.0
LAankfE FEP - - - 31 0 0.0 - - - - - -
3% K E MEM - - - 31 0 0.0 - - - - - -
BEPGYD AL MXF - - - 31 4 12.9 - - - - - -
S lli#s CRO - - - 31 0 0.0 - - - - - -

R 25 ;- FRTEEdE . Note: R. Drug resistance; —. indicates no data.

3 W it

AT 5T e WA, R B i UL R SR AN S T I
WAPR R G SRR 22, 5 AR DGR B W p — 37, A4
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