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Abstract: Objective To analyze the etiological characteristics and drug resistance of patients with bloodstream infection
(BSI) in the bacterial resistance monitoring network in Hainan Province from 2018 to 2020, so as to provide laboratory data for
clinical diagnosis and treatment. Methods  The clinical data of the subjects were collected, and the etiological characteristics
of BSI patients and drug resistance of commonly used drugs in clinical treatment were analyzed retrospectively. SPSS 26.0
software was used for statistical analysis. Results A total of 877 strains were isolated, including Gram—negative bacteria (584
strains, 66.6%), Gram—positive bacteria (239 strains, 27.2%) and fungi (54 strains, 6.2%); male patients (591 cases, 67.4%),
female patients (286 cases, 32.6%); inpatients (780 cases, 88.9%), outpatient and emergency patients (97 cases, 11.1%); the
main primary diseases of BSI patients were hypertension, cerebral infarction and type 2 diabetes, and the main primary
infections were pulmonary infection and urinary system infection. Intensive care unit (25.2%, 221 cases), emergency
department (10.9%, 96 cases), oncology department (9.1%, 80 cases), nephrology department (6.8%, 60 cases) and
hepatobiliary and pancreatic surgery department (4.3%, 38 cases) had the highest proportion of pathogenic bacteria. Escherichia

coli, Klebsiella pneumoniae, Staphylococcus aureus, Pseudomonas aeruginosa, coagulase—negative Staphylococcus, Viridans
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group streptococct and Candida albicans were the most frequently isolated pathogens. The detection rates of carbapenem—

resistant Klebsiella pneumoniae (CR-KPN), carbapenem-resistant Pseudomonas aeruginosa (CR-PAE) and carbapenem—

resistant Acinetobacter baumannii (CR-ABA) were 3.4%, 15.2% and 36.4% respectively. The carbapenem—resistant

Escherichia coli (CR-ECO) was not checked out. The detection rates of methicillin resistant Staphylococcus aureus (MRSA) and

methicillin resistant coagulase negative Staphylococcus (MRCNS) were 18.5% and 79.1% respectively. Conclusion

Gram—

negative bacteria are the most common pathogens of BSI, and inpatients are the main source of BSI. Age, underlying diseases

and primary infection are the risk factors of BSIL. Clinical laboratories should strengthen the etiological monitoring of high-risk

patients with BSI, and the resistance analysis of common antibiotics can provide a basis for the rational use of antibiotics in

clinical practice.
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Table 1 General data of 877 patients with bloodstream infection
. AL
WH B
Propor- X P
Programe Number
tion /%
M Gender 212.144)  0.001
B4k Male 591 674
% Female 286 32.6
975 AR Patient source 1063.829 0.001
=g
97 11.1
Outpatient and emergency
P Inpatient 780 88.9
65.991 ~
RSB (X ) Age Group (years) 0.001
360.614
HHEH Young Group 100 11.4
Fh4EZH Middle—aged Group 304 347
EA-4 Elderly Group 473 539
AP Underlying disease 209.268  0.001
{E LK Hypertension 318  36.36
figi## %€ Cerebral infarction 268  30.56
2 BB PRI Type 2 diabetes 237 27.02

SEER BTy ks A R Ll A O U 173 19.73

Coronary atherosclerotic heart

disease

¥ 31 BE 598 Renal failure 76 8.66

SEA: YRS Malignant tumor 30 342

JR 2 JRY¢ Primary focus of infection 58.756  0.001

Jiti B B¢ Lung infection 332 37.86

WA PR R Gt /8% 4% Urinary tract 91 10.38

infection

U 48 Urinary tract infection 75 8.55

SFEACTEI 32 365

Catheter related infection
JIE 5 JE&G% Abdominal infection 21 2.4
SR P YRR 1 125

Infective endocarditis

REFE, Hod 5 F 5 RS N ERE R 2R R (25.2%) (A
ZRH(10.9%) MIERN(9.1%) 1 R (6.8%) F1 IR
AR (4.3%) ., WLFE2,

®2 IR GRS R A

Table 2 Distribution of pathogenic bacteria in clinical depart-

ments
HEPME R .
X . - HIE o, At
Bz A Gram— [& Gram— Bt
Fun- Propor-
Division negative  positive Total
i tion /%
bacteria  bacteria
HAE B E R ICU 117+12 75 28 221 252
2R Emergency 62+14 23 10 96 10.9
T Oncology 66 10 4 80 9.1
R Nephrology 26 34 60 6.8
JRRESMEE Hepato-
pancreatobiliary Sur- 33 4 1 38 4.3
gery
P43 WM A} En-
docrinology and Metab- 34 2 36 4.1
olism
PUIPZY PN Neurology 23 11 34 3.9
AL B} Gastroenter-
28 6 34 3.9
ology
W PR AMEL Urology 30 1 2 33 3.8
FZE SR Neurosurgery 24 3 1 28 3.2
0% N} Respiratory
21 3 2 26 3.0
Medicine
LER95 B Tuberculosis 10 14 2 26 3.0
L FHETTF} General
13 9 1 23 2.6
Practice
O LR} Cardiovascu-
11 10 21 2.4
lar
HAHFIF} Tropical Dis-
8 7 15 1.7
eases
5 H B AR Organ
9 2 1 12 1.4
transplantation
HARLZE Other depart-
. 62 28 4 94 10.7
ments
A1 Total 584 239 54 877 100.00

TE 2 HFTRTEBORE “ A" FORA R RIR & B s« HAB R =
BLIEEE AN 1700 AR 17 B AR 13 B IR R O 1) R 94
N Rk 7 6] R 6 ] AR W AR 6 1) R AT R AR 449 L KRR 241
H- 5 Sk SONRL 2 5] T2 E L BRGS0 R TSR 1]

Note: Blank means no data; " A" indicates that there is one anaerobic
bacteria mixed infection; *Other departments included 17 cases of general
surgery, 17 cases of gynecology, 13 cases of geriatrics, 9 cases of rtheuma-
tology, 9 cases of orthopedics, 7 cases of thoracic surgery, 6 cases of tradi-
tional Chinese medicine, 6 cases of Donghu Internal Medicine, 4 cases of
rehabilitation medicine, 2 cases of dermatology, 2 cases of otolaryngology
head and neck surgery, 1 case of outpatient department and 1 case of max-

illofacial plastic surgery.
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年龄组的数量使用的是按照最早上传的年龄分段数据，编辑部让纠正为官方年龄分组，后采用WHO的年龄分组，并已相应修改各年龄组的数量，即青年组132（15.1%）、中年组253（28.8%）老年组492（56.1%），X2 48.723～322.383。
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性别比较X2106.072；病人来源比较X2531.914
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笔误输入数据有误，经核实原始数据，其他科室的革兰阴性菌改为67株，革兰阳性菌25株，真菌2株。
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更正为Cholecystitis
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Table 3  Distribution of BSI pathogen spectrum
- Bk M - Bt Mt
Name Num-  Propor- Name Num-  Propor-
ber tion/ % ber tion/ %
22 P PE TR (584 Bk) Negative aadde il 43 49
Staphylococcus,coagulase negative
KIGA B E.coli 234 267 BRIGERT E.faecium 17 1.9
Jiti R LR AA I K.pneumoniae 146 16.6 2IHERE E.faecalis 17 1.9
HALRAB ML T P.aeruginosa 46 5.2 HEHERE Other Enterococcus® 4 0.5
115 AN ST I A.baumannii 22 2.5 WA EEEK R BE Viridans group streptococei * 29 33
W1 NAT I E. cloacae 21 2.4 BBk 23 2.6
B-hemolytic Streptococcus *
KRV TR Serratia marcescens 19 22 Jili % 55 BR 1 S. pneumoniae 8 0.9
YOI T 8 Salmonella 18 2.1 HE 22 JAYERE Other Gram—positive organisms* 6 0.7
K BIHIATIEIRTEW B.pseudomallei 18 2.1 L (54 ¥k) Fungi
AT & Proteus 11 1.3 F SR Candida albicans 23 26
SHMEE Aeromonas 7 0.8 P B Candida tropicalis 12 14
WE55 AT B Bacteroides fragilis 2 0.2 Y18 IR Candida glabraia 7 0.8
W& SRR MR S.maltophilia 5 0.6 VT3 &2k Candida parapsilosis 6 0.7
RN R IR EH B. cepacia 3 0.3 VR IR Candida krusei 2 0.2
HEBE2LIEE Other Gram—-negative bacteria® 32 3.6 BTIBRIR T Cryptococcus neoformans 2 0.2
W22 FAE T (239 BR) Positive LR JEHE WK B Penicillium marneftei 1 0.1
LA ER A Staphylococcus aureus 92 10.5 BT 5% 75 B 76 T Trichosporon asahii 1 0.1
S Total 877  100.00

T B A 2 PR TR A AR SR 2 T 7k B R B AR TR © bR 7 BR S R AA T 6 Bk IR FEAS AT T 4 Bk AR S A0 (A TR S AL TE R 3 4% DO
FANE 2 6 B BrA SR SR B 1 bR RV LR 1 MR s IR TR AT T 1 B BEAT T 1 AR s SO E AR EIE S A PR 2 MRV AR 1 SRS
BRER LR ; * EREREHERRE (045 MR HE IR T 7 0k 2 JEBEIK T R LD © Bk MRV BR T 3 MR I8 S B BRI 3 bk (R E BEIK T 3 bk I B IR BE KT
B PR A 2 8% | Ch I B BR TR 2 6k | 0 R BERR TR 2 bk B HEBRTA 1 4k 5 A B-VA LR R B AL AT AL RBE R TR 10 4k JCFLBEBKTA 8 bk 15 FLBEBRTA 5 bk s B 2
= PP TR (AR T I 2R AR IR 2 0k 2RI R LR BRIRAT TR LBk RIS 2R AR IR L AR TR SERTE LBk

Note: *Other Gram—negative bacteria included 7 strai ns of Pantobacter clump, 6 strains of Morganella morganii, 6 strains of Klebsiella acidophilus, 4
strains of Acinetobacter loffei, 3 strains of achrobacter xyloxyoxide denitrification subspecies, 2 strains of Pseudomonas fluorescens, 1 strain of Hafniya apiar-
ia, 1 strain of Vibrio parahaemolyticus, 1 strain ()fm and 1 strain of Wptobacter; @ Other enterococcus included 2 strains of Enterococcus
lead=flavum, 1 strain of Enterococcus avium and 1 strain of’ “Enterococcus enterococcus enterococcus; % Grass green Streptococcus included 7 strains of blood
Streplococeus, 6 strains of constellation Sireptococcus, 3 strains of salivary Streptococeus) 3 strains of Streplococcus mutans, 3 strains of Streplococcus bradysiae,
2 strains of S?reptococcus IWatepasteurella, 2 strains of Streptococcus equinus, and 2 strain of Streptococcus oral, 1 strains of Sireptococcus suis; AThe -
hemolytic Streptococcus isolates included 10 strains of Streptococcus pyogenes, 8 strains of Streptococcus agalactiae and 5 strains of Streptococcus dysgalacti-
ae; #0ther Gram—positive bacteria include 2 strains of hemolytic twin, 1 strain of Listeria, 1 strain of Corynebacterium, 1 strain of measles twin and 1 strain of

Aerococcus lucidum.
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根据《抗菌药物临床应用管理办法》(卫生部令第84号)指导原则,并参照全国细菌耐药监测网（http://www.carss.cn/）的全国细菌耐药监测报告及本院用药习惯而选择描述文中所列举的抗菌药物。
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按照数量从多到少排序，脆弱拟杆菌放在洋葱伯克霍尔德菌和其他革兰阴性菌中间。
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改成“草绿色链球菌群”。
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把“肠球菌属”放在“肺炎链球菌”和
“其他革兰阳性菌”之间。
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“其他肠球菌”的注释挪到“链球菌属”后面
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原先使用翻译软件，未核对菌名，非常抱歉。表3 英文注释部分需要修改内容：聚团泛菌Pantobacter clump改成Pantoea 
agglomerans;产酸克雷伯菌Klebsiella acidophilus改成Klebsiella oxytoca；洛菲不动杆菌Acinetobacter loffei改成Acinetobacter lwoffii；木糖氧化无色杆菌反硝化亚种achrobacter xyloxyoxide denitrification subspecies改成Achromobacter xylosoxidans denitrification subspecies;蜂房哈夫尼亚菌Hafniya apiaria改成Hafnia alvei；克氏枸橼酸杆菌citrate bacilli cruzi改成Citrobacter koseri; 链杆菌Streptobacter改成Streptobacillus; 铅黄肠球菌Enterococcus lead-flavum改成Enterococcus casseliflavus；小肠肠球菌Enterococcus enterococcus enterococcus改成Enterococcus hirae; 草绿色链球菌群Grass green Streptococcus改成Viridans group streptococci；血液链球菌blood Streptococcus改成Streptococcus sanguis;星座链球菌星群亚种constellation Streptococcus改成Streptococcus constellatus subsp. Constellatus;唾液链球菌salivary Streptococcus改成Streptococcus salivarius;缓症链球菌Streptococcus bradysiae改成Streptococcus mitts;解没食子酸链球菌巴氏亚种Streptococcus polygalate pasteurella改成Streptococcus polygalate gallolyticus subsp.pasteurianus;口腔链球菌Streptococcus oral改成Streptococcus oralis; 溶血孪生球菌hemolytic twin改成Gemella haemolysans;麻疹孪生球菌measles twin改成Gemella morbillorum;浅绿气球菌Aerococcus lucidum改成Aerococcus viridans
纠正之后如下：注：“其它革兰阴性菌”包括聚团泛菌7株、摩根摩根菌6株、产酸克雷伯菌6株、洛菲不动杆菌4株、木糖氧化无色杆菌反硝化亚种3株、荧光假单胞菌2株、蜂房哈夫尼亚菌1株、副溶血弧菌1株、克氏枸橼酸杆菌1株、链杆菌1株；“其它肠球菌”包括铅黄肠球菌2株、鸟肠球菌1株和小肠肠球菌1株；“草绿色链球菌群”包括血液链球菌7株、星座链球菌星群亚种6株、唾液链球菌3株、变异链球菌3株、缓症链球菌3株、解没食子酸链球菌巴氏亚种2株、马肠链球菌2株、口腔链球菌2株、猪链球菌1株；“β-溶血链球菌”包括化脓链球菌10株、无乳链球菌8株、停乳链球菌5株；“其它革兰阳性菌”包括溶血孪生球菌2株、李斯特菌属1株、棒状杆菌属1株、麻疹孪生球菌1株、浅绿气球菌1株。 
Note: "Other Gram-negative bacteria" included 7 strai ns of Pantoea 
agglomerans, 6 strains of Morganella morganii, 6 strains of Klebsiella oxytoca, 4 strains of Acinetobacter lwoffii 3 strains of Achromobacter xylosoxidans denitrification subspecies, 2 strains of Pseudomonas fluorescens, 1 strain of Hafnia alvei, 1 strain of Vibrio parahaemolyticus, 1 strain of Citrobacter koseri and 1 strain of Streptobacillus; "Other enterococcus" included 2 strains of Enterococcus casseliflavus, 1 strain of Enterococcus avium and 1 strain of Enterococcus hirae; "Viridans group streptococci" included 7 strains of Streptococcus sanguis, 6 strains of Streptococcus constellatus subsp. Constellatus, 3 strains of Streptococcus salivarius, 3 strains of Streptococcus mutans, 3 strains of Streptococcus mitts, 2 strains ofStreptococcus polygalate gallolyticus subsp.pasteurianus, 2 strains of Streptococcus equinus, and 2 strain of Streptococcus oralis, 1 strains of Streptococcus suis; "The β-hemolytic Streptococcus isolates" included 10 strains of Streptococcus pyogenes, 8 strains of Streptococcus agalactiae and 5 strains of Streptococcus dysgalactiae; "Other Gram-positive bacteria" include 2 strains of Gemella haemolysans, 1 strain of Listeria, 1 strain of Corynebacterium, 1 strain of Gemella morbillorum and 1 strain of Aerococcus viridans.
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REEERTH (SPN) B R & A5 8 R (PEN) i 25, K&
PR SVI A BS—XF 2% VE A (AMP) i 25 . SVIFISPN 15
A XF PEN H 41, 43 90 11.1% F 12.5% ., BS—%] i 25
7 % (AZM) ERY 1 CLI B9 i 25 5 43 31 4 40.9% .
40.9% F1 18.2%, i SPN X} AZM Fl ERY # ffit 25 % N
75.0% , K K I HFF MEM A2 VAN | LNZ (i} 24 bk o

FE R A (EFA) X PEN Fl1 AMP (4 25 543 51 hy
23.5% 1 30.8%. b7 BK & (EFM) X PEN F1 AMP ()
i 25 28 43 591 by 88.2% #1181.8% ., EFA I EFM X VAN
M EBUBR I R 94.1% , J5 5 %F VAN B A28 5.9%

K& PIHERE R LNZ BT 250k . W5,

2.5.3 FEILEM AL 1 TR X IR e
(FCA, 4T 5i>64 pg/mL) MRS HEME(VRC, T 5i>4 ng/
mL) (4 i 25 28 121 5 0, % 47 il B sk (ITR) Tiif 25 5% 2y
9.3%(5/54, ¥145>1 wg/mL) ; P47 & ER B X FCA \VRC
FITR (41 25 2R 43 51 24 50.0% (6/12, F1 15264 pg/
mL) 41.7%(5/12, 37 #i>4 wg/mL) F141.7%(5/12, 41 5
>1 wg/mL) . 23 ¥k A & ER H XTI PERE SR (AMB) 1
Pr i R<0.5 pg/mL, A 1 BRI A8 ZR B X AMB 47 51
=4 pg/ml, &7 8.3% (1/12) , P HH 1 2 & Bk 13 ARGy

R4 APPEZ AV B AR KRB RNT R /%

Table 4 Susceptibility of four Gram—negative bacteria to common antibiotics /%

WRAY (45) KIHBEAFEECOM=234)  MiRFZHAR KPNn=146)  HILAMEE PAEm=46)  H18 N5 ABA(n=22)
Antibiotics (acronym) S R S R S R S R
WRHL PG AR(PLP) 21.6 68.9 68.9 24.4 78.3 13.0 66.7 33.3
SRV ARAET A (SAM) 40.2 28.6 67.8 24.7 / / 59.1 40.9
WR 7 PG Ak /At ek L 35 (TZP) 98.3 0.4 92.5 7.5 78.3 10.9 63.6 36.4
S AAhIE(CAZ) 71.8 20.9 82.9 11.6 80.4 13.0 59.1 36.4
A8 #4(CRO) 45.9 52.7 75.6 24.4 / / 50.0 33.3
At i (FEP) 63.7 31.2 78.8 17.1 91.3 43 40.9 455
T (ATM) 66.7 25.6 78.8 16.4 82.6 43 - -
F B K5 v (MEM) 100.0 0.0 96.6 3.4 84.8 13.0 63.6 36.4
W8 R (IPM) 100.0 0.0 96.6 3.4 82.6 15.2 63.6 36.4
BTk £ (AMK) 100.0 0.0 96.7 3.3 93.3 6.7 68.8 31.3
PEREEZ (GEN) 68.8 31.2 90.4 9.6 93.5 6.5 545 455
LR B (LVX) 64.8 33.9 89.7 10.3 89.1 6.5 59.1 40.9
ZAGE % (TOB) 73.5 11.1 925 5.5 91.3 6.5 727 273
PUFFZE(TCY) 21.6 77.0 68.9 28.9 / / 66.7 333
5297 Fi v (SXT) 45.7 54.3 81.5 18.5 / / 72.7 27.3
Z K5 % B(POL) 100.0 0.0 100.0 0.0

) FORN FIRT 24, 25 A Fen LB . Note: "/"indicates natural resistance; blank means no data.

RS T FHVEENE AR BB RN R /%

Table 5 Susceptibility of 7 Gram positive bacteria to commonly used antibiotics /%

4 Bk B & Staphylococcus

BEER R Streptococcus

%}*%E Enter()(:()ccus

WY (45 ) SAU(=92) SCN(n=43) SVI(n=29) BS-(n=23) SPN(n=8) EFA(n=17) EFM(n=17)
Antibiotics(acronym) S R S R S R S R S R S R S R
HH& % (PEN) 8.7 913 47 953 889 0.0 1000 0.0 87.5 00 765 235 118 882
FRVIAR(AMP) / / / / 85.7 0.0  100.0 0.0 69.2  30.8 182 818
TRMEPEAR(OXA) 81.5 185 209  79.1

LA R LVX) 91.3 8.7 372 58.1 92.6 0.0  100.0 0.0  100.0 0.0

PUIFZ (TCY) 489  51.1 62.8 372 444 556 45 955 250 625

FMEE R (CLI) 62.0  38.0 62.8 372 66.7  29.6 81.8 182 250  75.0 / / / /
21 % (ERY) 587 413 349 60.5 55.6  44.4 545 409 250 750 11.8 765 294 70.6
B 7525 2% (AZM) 59.8 402 38.1  59.5 704 29.6 545 409 250  75.0

FilZRme i (LNZ) 100.0 0.0  100.0 0.0  100.0 0.0  100.0 0.0  100.0 0.0  100.0 0.0  100.0 0.0
T HEER(VAN) 100.0 0.0  100.0 0.0  100.0 0.0  100.0 0.0  100.0 0.0 94.1 5.9 94.1 0.0
LB (CRO) 92.6 7.4 100.0 0.0 75.0 0.0 / / / /
AR % (CHL) 90.2 8.7 78.6 214 852  11.1 81.8 182 875 125 529 412 94.1 0.0
£ 2R (MEM) 100.0 0.0  100.0 0.0  100.0 0.0

T FoR KR 24, 25 A e JCEHE . Note: "/"indicates natural resistance; blank means no data.
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