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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

group streptococci and Candida albicans were the most frequently isolated pathogens. The detection rates of carbapenem—
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resistant Klebsiella pneumoniae, carbapenem-resistant Pseudomonas aeruginosa and carbapenem-resistant Acinetobacter

baumannit were 3.4%, 15.2% and 36.4% respectively. The carbapenem-resistant Escherichia coli was not checked out. The

detection rates of methicillin resistant Staphylococcus aureus and methicillin resistant coagulase negative Staphylococcus were

18.5% and 79.1% respectively. Conclusions 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 BSI. 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
5 B Ml
Num- Propor- X P
Programe
ber  tion /%
P Gender 106.072  0.001
537k Male 591 674
%1 Female 286 32.6
FBH AU Patient source 531.914  0.001
WE=87
97 11.1
Outpatient and emergency
B B Inpatient 780 889
AR B/ Age grouplyears 229.603  0.001
44 Young group 132 15.1
FhAFZ Middle—aged group 253 28.8
ZAFA Elderly group 492 56.1
At $9 Underlying disease 117.604  0.001
7 1fil & Hypertension 318 28.85
Jii4E Cerebral infarction 268 2432

2 BB R 9G Type 2 diabetes 237 2151
TR SRR O ERS 173 1570
Coronary atherosclerotic

heart disease

5 LI EFE M Renal failure 76 6.90
AR Malignant tumor 30 2.72
JEUK YL Primary focus of infection 51.423  0.001

Jili ¥R Y% Lung infection 332 59.07
ATES WS 91  16.19
Urinary tract infection

IHEE 52 Cholecystitis 75 13.35
A AR PR 32 5.69

Catheter related infection
J15 1 J8 % Abdominal infection 21 3.74
A A 11 1.96

Infective endocarditis

24 WA FERBE S FE  AEBSIHEEIE T,
B2 PR 7 66.6 % (584/877) , 2% B TRk
27.2%(239/877) , F I 7 6.2 %(54/877) . 2 HIPE R

EF R K B B (E. coli, ECO) il 4 5 85 A1 14 (K.
pneumoniae, KPN) #4215 50 ) & (P aeruginosa,
PAE) , 55 == B 1 35 2 hy 4 8 €78 45 3R 1A7 (Staphylo-
coccus aureus, SAU)*W%?:@ﬁm‘@%%ﬂ?%(&aphﬂo—

R2 REEERKPZE PR

Table 2 Distribution of pathogenic bacteria in clinical depart-

ments

o] S5 S ] L = L)
Bl H Gram— B Gram— B &t 54
Division negative  positive  Fun Total Propor-

bacteria  bacteria  gi tion /%
FSE B AFFHICU 117+12 75 28 221 252
2128} Emergency 62+12 23 10 96 109
fib &AL Oncology 66 10 4 8 9.1
15 B} Nephrology 26 34 60 68
JIFAB#4MB) Hepatopancre- 33 4 1 38 43
atobiliary surgery
N5 MR R Endocri- 34 2 36 4.1
nology and metabolism
28 B Neurology 23 11 34 39
VAL E} Gastroenterology 28 6 34 39
W PR AME] Urology 30 1 2 33 3.8
P2 4Bk Neurosurgery 24 3 1 28 32
I AR 21 3 2 26 30
Respiratory medicine
L5125 Tuberculosis 10 14 2 2 3.0
SRHETTR 13 9 1 23 26
General practice
L4 E Cardiovascular 11 10 21 2.4
PHHREL Tropical diseases 8 7 15 1.7
BB 9 2 1 12 14
Organ transplantation
HAbR = 67 25 2 94 107
Other departments”
A1 Total 584 239 54 877 100.00

2 FIRR LR AR | BRI TR A« ARt E
ALFEE IR 17 ) AR 17 1) CEARRRE 13 0 KRR O B A 9 i
M SRR 7 1) R 6 1) A AR 6 151 e A R At 44 L IR 2491
Sk SUNRE 2 1 1286 1 GRS AT AR 141

Note: Blank means no data; A . indicates that there is one anaerobic
bacteria mixed infection; *. Other departments included 17 cases of gener-
al surgery, 17 cases of gynecology, 13 cases of geriatrics, 9 cases of rheu-
matology, 9 cases of orthopedics, 7 cases of thoracic surgery, 6 cases of tra-
ditional 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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2k {8 5k Bk B (Viridans group streptococci,

2345 K 3.3% . 3.4% F1 3.4% ; Hil 8 A% B0 T ) 2B
B p A i B i ) i 258 43 5 A 13.0% #115.2%,
fif] = AN BT (A. baumannii, ABA) W34y 36.4% ; 4
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Table 3 Distribution of BSI pathogen spectrum
i Bt HREG || Wit R
Name Num Propor- Name Num-  Propor-
ber  tion/% ber  tion/%
W5 22 [JIPE B Gram—negative bacteria 584 66.6 LR AOEEER R Viridans group streptococei ® 29 3.3
KIGIRAHE. coli 234 267 B I 55 3K B B—hemolytic Streptococcus® 23 26
Jili 4 52 % 1A B8 K. pneumoniae 146 16.6 fiti 98 BEBK T S. pneumoniae 8 0.9
Hil SR8 T P. aeruginosa 46 52 PRNHERT E. faecium 17 1.9
fifl SRS A. baumannii 22 25 W ERTA E faecalis 17 1.9
BT IAFFIA E. cloacae 21 24 FUIEREE Other Enterococcus® 4 05
AV R T Serratia marcescens 19 2.2 Hofth 22 PP 6 0.7
VI E Salmonella 18 2.1 Other Gram—positive organisms®
FEHAN TR IR BT B. pseudomallei 18 21 H.T Fungi 54 6.2
G FE @ Proteus 113 H S IR Candida albicans 23 2.6
IR B Aeromonas 7 0.8 Pl SR Candida tropicalis 12 1.4
W2 SEAE X PN TR S. maltophilia 5 0.6 et &ERE Candida glabrata 7 0.8
AN TUEIRIEE B. cepacia 3 0.3 I SR Candida parapsilosis 6 0.7
WE S5 4UHT B Bacteroides fragilis 2 0.2 TR &K Candida krusei 2 0.2
HoAtbHE 22 BAPER Other Gram—negative bacteria® 32 36 HM BRI Cryptococeus neoformans 2 0.2
#2% BB Gram—positive bacteria 239 272 R JEIEWIRTE Penicillium marneffei 1 0.1
G 8 O R ERE Staphylococcus aureus 92 105 B % 75 B A0 7 18 Trichosporon asahii 1 0.1
5k [ ) P4 2 BR B Staphylococeus, coagulase negative 43 4.9 J31 Total 877 100.0

TE . HAR 22 BIVETR GRS R IAZ TR 7 vk EEAREEAL T 6 Ik 7™ 192 e (A T 6 R ISR SIAT IR 4 Bk AHE ST (T TR SR AL T2 3 7k 9t i
HARETE 2Bk i SIS R JE LT |k IR LT L bR 5 EMIRR IR AT T8 1Rk VBT TR LBk s b, Bk (OBE BRTRTHE G5 MR BERR TR 7 bk | B2 A8 BE SR TR B A I
Filr 6 ke | RV BR BT 3 bk AR SR R A 3 bR SR AESEBR T 3 bk AR B IR BR A O RN 2 Bk A REBR T 26k L 1 R BEBR I 2 bk R BERRE 1Bk
c. BV IR PR AL IR AL IR BE BR TR 10 bk JCFLBE R TR 8 Bk FLEEERTE 5k d. FMLm BRI GLIRET B0 R 2 0k L S I BRTRT | BRI/ NI I BR TR 1 3K 5
e. JLABAE 22 BH M AR5 8 L7222 BRTA 2 bk AT DR 1 ik B RAT TR 1 bk RIS 2R AR BRTAT | Bk TR CBKTAT 1 %

Note: a. "Other Gram—negative bacteria" included 7 strains 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 al-
vei, 1 strain of Vibrio parahaemolyticus, 1 strain of Citrobacter koseri and 1 strain of Streptobacillus; b. "Viridans group streptococct" 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 of Streptococcus polygalate gallolyticus subsp.pasteurianus, 2 strains of Streptococcus equinus, and 2 strain of Strepto-
coccus oralis, 1 strains of Streptococcus suis; ¢. "The B—hemolytic Streptococcus isolates" included 10 strains of Streptococcus pyogenes, 8 strains of Streptococ-
cus agalactiae and 5 strains of Streptococcus dysgalactiae; d. "Other enterococcus" included 2 strains of Enterococcus casseliflavus, 1 strain of Enterococcus
avium and 1 strain of Enterococcus hirae; e.

"Other Gram—positive bacteria" include 2 strains of Gemella haemolysans, 1 strain of Listeria, 1 strain of Coryne-

bacterium, 1 strain of Gemella morbillorum and 1 strain of Aerococcus viridans.
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40.9% .40.9% F 18.2% , 11 Jiti 4 %1 K P& X6J Bl 47 %5 2 Al
LI R 25 50 75.0% , A K 90 HA 562 i mg b T
TrEER AR MR R I T 24 B

M BRI (E.faecalis, EFA) X5 55 2 A E P Ak
FRITE 25 R 3591 R 23.5% F1130.8% ., BRI7 R (E. faeci-
um, EFM) X 75 85 R F1 20N P8 AR 09 T 25 2 53 5]
88.2% FN 81.8% . ZEM7 ¥R T B i BR A 0 8 3R 1Y
R I N 94.1%, J5 & X1 B R R A RN
5.9%. A KILGHERE R FIZ R T 250k . WK S,

R4 APEZ AR EARERSURENHER %

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

B2 ECO (n=234) KPN (n=146) PAE (n=46) ABA (n=22)
Antibiotics S R S R S R S R
WR PG AL Piperacillin 21.6 68.9 68.9 24.4 78.3 13.0 66.7 333
SR PIMUAT 40.2 28.6 67.8 24.7 / / 59.1 40.9
Anmpicillin/Sulbactam

WR L PG /At L 3 98.3 0.4 92.5 7.5 78.3 10.9 63.6 36.4
Piperacillin/Tazobactam

L AUlBE Ceftazidime 71.8 20.9 82.9 11.6 80.4 13.0 59.1 36.4
S ALHIAR Ceftriaxone 45.9 52.7 75.6 24.4 / / 50.0 333
LA Cefepime 63.7 312 78.8 17.1 91.3 43 40.9 455
Z T Aztreonam 66.7 25.6 78.8 16.4 82.6 43 / /
5% 55 ¥ Meropenem 100.0 0.0 96.6 3.4 84.8 13.0 63.6 36.4
WV Wz 15 R Imipenem 100.0 0.0 96.6 3.4 82.6 15.2 63.6 36.4
Bk & Amikacin 100.0 0.0 96.7 3.3 93.3 6.7 68.8 31.3
PRK B # Gentamicin 68.8 31.2 90.4 9.6 93.5 6.5 54.5 45.5
e R B Levofloxacin 64.8 33.9 89.7 10.3 89.1 6.5 59.1 40.9
F-Ai %5 % Tobramycin 73.5 11.1 92.5 5.5 91.3 6.5 727 27.3
PYFF 2 Tetracycline 21.6 77.0 68.9 28.9 / / 66.7 33.3
B )5 iAW Trime- 45.7 54.3 81.5 18.5 / / 727 27.3
thoprim—sulfamethoxazole

Z K5 % B Polymixin B 100.0 0.0 100.0 0.0

T FIRRIRTNZY , 25 /R OB . Note: "/"indicates natural resistance; blank means no data.

RS THEZ IR EAESY SRR R %

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

HWEERER Staphylococcus BEER B & Streptococcus BBk & Enterococcus
B2 SAU (n=92) SCN (n=43) SVI (n=29) BS- (n=23) SPN (n=8) EFA (n=17) EFM (n=17)
Antibiotics S R S R S R S R S R S R S R
%5 % Benzylpenicillin 8.7 913 47 953 889 00 1000 00 875 00 765 235 11.8 882
A EPEAR Ampicillin / / / / 857 0.0 100.0 0.0 692 308 182 818
IRV Oxacillin 81.5 185 209  79.1
k=% RUY 91.3 8.7 372 58.1 92.6 0.0 100.0 0.0 100.0 0.0
Levofloxacin
PUFF 2 Tetracycline 489  51.1 628 372 444 556 45 955 250 625
VO PkEE 2 Clindamycin 620 380 628 372 667 296 818 182 250 750 / / / /
#1955 % Erythromycin 587 413 349 605 556 444 545 409 250 750 11.8 765 294 706
W 752 2 Azithromyein ~ 59.8 402 381 595 704 296 545 409 250 750
F 25 Linezolid 1000 0.0 1000 0.0 1000 0.0 1000 00 1000 0.0 1000 0.0 1000 0.0
T HEZ Vancomyein -~ 1000 0.0 100.0 00 1000 00 1000 0.0 1000 0.0  94.1 59 941 0.0
J Tl #A Ceftriaxone 92.6 74 1000 00 750 0.0 / / / /
475 % Chloramphenicol 902 87  78.6 214 852 111 81.8 182 875 125 529 412 941 0.0
25 W 15 B Meropenem 100.0 0.0  100.0 0.0  100.0 0.0

T FOR KR 2Y , 25 AR LB . Note: "/"indicates natural resistance; blank means no data.
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2.5.3 FERBEEM T 1 TR X 5 R
(P1 #5264 pg/mL) FAR ST FEME (1524 we/mL) AT 25
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1 pg/mL) 5 B R TRDGT JRURE M AR 37 3 s AT i
W B T 25 293 1) R 50.0% (6712, 31 15,264 pg/mL) |
41.7% (5/12, 41 s >4 pg/mL) F141.7% (5/12, 4 S >
1 pg/mL) o 23 4% F & BR D PO M8 2 B T 534
H<0.5 wg/mL, A% 1 BRHHT & 2R A X W V8 2 BT A
=4 peg/ml, i 8.3% (1/12) , i HH {1 (2 & Bk 18 Ay
RBREN PIPERE R B B MICARAI
3 W it

ARHFFE s BSTIR I 3 4F 1 1)K H 1 2 Sl 4
Je RS MR M2 6.6%(877/13 310) , =
T2 AR E 1Y 5.2% AR T 1 Py At 2 e i Y
11.26%"7 . PRI s b DX 1035 5% A8 307 70 2 A X
HEEHPE I B AT 8 L.
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