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Effects of two pretreatment methods on direct drug sensitivity of blood culture
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Abstract: Objective To compare the results of two direct drug sensitivity methods in blood culture with
those of conventional drug sensitivity methods,and to evaluate the effects of two pretreatment methods on di-
rect drug sensitivity in blood culture. Methods A total of 241 blood culture positive samples from a tertiary
teaching hospital in Shanghai from September 2017 to May 2018 were selected. After centrifugation with sepa-
ration hose,bacteria were obtained by two pretreatment methods respectively,namely direct detection method
and TSB broth enrichment. Bacteria suspension was prepared, and corresponding drug sensitivity cards were
selected for drug sensitivity test. The drug sensitivity results obtained were compared with the conventional
drug sensitivity results of colonies obtained after seed transfer. Results After centrifugation of Gram-negative
bacteria isolation gel, categorical agreement (CA) between the direct method and the standard method was
98.53% and 98.74% (2 753/2 794,2 759/2 794) ,very major error (VME) was 0.21% and 0. 18% (6/2 794,
5/2 794) ,major error (ME) was 0.17% and 0.21% (5/2 794,6/2 794) ,minor error (MIE) was 1. 47% and
1.25% (30/2 840,24/2 840). After centrifugation of Gram positive cocci (except Streptococcus) isolation gel,
CA between the enrichment method and the standard method was 98. 46 % and 99. 13% (2 048/2 080,2 061/
2 080), VME was 0. 34% and 0. 10% (7/2 080,2/2 080) ,ME was 0. 14% and 0. 19% (3/2 080,4/2 080) , MIE
was 1. 06% and 0. 63% (22/2 080, 13/2 080). The results of these two methods in Streptococcus were
100.00% (140/140) consistent with the standard method. After statistical analysis,there was no significant
difference between the direct in vitro drug sensitivity test results of the two pretreatment methods and the
standard method (P >>0. 05). Conclusion CA between these two methods and the standard method is >

98.00%. The separation gel centrifugation direct detection method is simple to operate and does not need cum-
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bersome enrichment process. It can be used as a convenient and reliable pretreatment method for microbial la-

boratory blood culture to replace the traditional paper method.

Key words: positive blood culture;

I 38 /8% e (BSD 2 I R A fi 81 iy B e 25 /L
B B R RGARABE T R UTAE K, B I R L 4% b
1R APERRAE G e 400 1 700 L3R R R S P 2
Wz L BSL KRR B LT, RS
T ARV N EAELAE 1900 J7 K A MR I AE .
WK E CHINET 2 B ifi 24 P W il 9 i . 2012 4R
E MR e o B B R B 2011 AR M T
21. 4%, el FH A R A9 T 25 4 6 T Il 3 R g
R A A R REAE RS 1 h Y
PEATIEBRIA YT - M 35 10 AE A9 7776 S8 0 80. 0% 5 & 4EIR
1 hoBET RN 7. 0%, DR o bR o | of i e %o 95 Ji
PRLIEAT S5 0 I B AL 2 B 2 SR A W A T IR YT I Al

Wil 5 DL 1 s IR Sk B ik %) B 5 A B 90O
fi AT L B K AT I TR T 1% (MALDI-TOF-MS) #% A 7 Iifs
PRAR A ) 52 36 2 1) 732 o8 P o R AR 1 6 o T DL AE 8
FIE LA 52 . MALDI-TOF-MS 4 R B A th
MERG L BUR SR ST, MALDI-TOF-MS 3 fE %
FHF X M35 7% PR AR SR AT B S, — e ik
5 sepsityper i 7l & % E SR MUY, Bl AR
2017 AEI G AR T M G BRI R TE L M K M 47
T B FEAG I S ) (HE R AN 24 B0 5
T3 AT R 8 35 AR T VR 5 R AR 15 8048 7 i 0k
AT, — MR A > 48~72 h A BEF A 2 UL 10 45
RN BE P 5 I PR I 6 2k PR U BT B 25 AT
PUBYIARIT . ARWF SRR M 35 FH P AR A R BD
53 5 IS AR BB A5 T AT T Ak 3 43 B A TR Bl — 2P 5 i
TSB A 1734 B, B J5 75 A sh il 9 % 5@ 25 oo A -
HEAT RSN 25 fk N, A 25 R 5 A w25 i A Sh
DU 53 E AT X L DAy 7 Fofr PR3 it 355 35 BH 4 A AR {4 4b
2 SR A B A S DT S ST 1 i B I B 5
A S 25 SO B8 19 3 ik
1 #EMEFE
L1 —sR DR =R A ER 2017 45 9 A
F 2018 4F 5 H R AE Y I IR I 8% 3% PH A A, 4 241
B, 555 Tl — 6 3 DR LA XU >R If 7= £F 1) 2 PH 1
FEAS, 241 9] B % v 53 138 3 (57. 3%), 4 103 14
(42.7%); 4E W 27 ~ 94 %, > 60 % # 161 #i
(66.8%),
1.2 AR5 BH P I R 9% B AP %8 52 i Biotyper
MALDI-TOF MSi# E 1 & 58 23 6D 58 1l 7R 4 2 %
X5 i Phoenix TM M50 4= H 3 il 4= ¥ % 5 25 80 My
1 K FLBE £ W 25 0K I R NMIC-413 ., PMIC-92,
SMIC/ID-2 K #8 i Bt £ L 57 (36 E BD 2 A 58 B,
A B8 43 R AR e S I H 22 BD A F] TSB A
T # W E Oxiod 24 H] .,

drug sensitivity test;

coincidence rate

1.3 hik

1.3.1 S EREoE s o Hi oot WP
B SR EL 6 mL B35 E BD 4 25 AL 4 45 FEA
#3480 2 000 r/min, 30 min; F— UM JC T K
BN B WSO L A s R RS B — )2
A0 U0 TE . BUEE 145 B9 40 B D0 E #% I8 MALDI-
TOF MS Il 55 77 B8 %5 58 0 i B R AT 484 0 o2 40 i
BRI B 2 45, G T A 4 Bk A M e O A R
EULYE , #% BD Phoenix M50 Fr 7 5 4F 7 T8 IC B 1H &
V5 35 R A I 24 BOH AT A

1.3.2 rEREOCERE OIS EEAE I Al
AP kTR B B 3 L 1 pL — UM R A Bk
B s R B T A AU £ A 1 mL TSBC3E [
B R R A FD M EP & b, B 35 CHEIR 200 1/
min, & 2 h, $% BD Phoenix M50 475 #4F 7 F2 BC
B TR BV 5 3 R A L 24 R R AT A

1.3.3 o MER EEMAHRAE KiRME®
L35 37 766 Fof i B0 - A b v A 2 WD L B 3R IR I
AR I8 IS RS T Y% R 1T MALDI-TOF MS
T %08 16 A 3 AR W) %6 5 25 8043 BT X (BD Phoenix
M50) b #4725 ORI, FEAE R brofE ik

1.4 FEtrdE AR S E S0 % 5 br b A 5T
(CLSD 2017 R xf 245 25 R A7 1 . (1) 25—
PECCA) ¢ B 45 25 45 S A bR o 7 32 45 1 98 & — 5
(A% RS IR (VME) « B3 25 8045 o8 R (S
T AR 5 V6 45 J M T 25 (R) 5 (3) H R4S IR (ME) « 1 4%
LR R bR fE R85 R Sy (4) Tl /N iR
(MIE) : H 25825 R o S B R Wb vfiE 5 35 45 5 b o
MDD E B RN T mbrfE T IRE SRR S
o R,

1.5 Siilephbs R A SPSS20. 0 458324 54 %
T Ak B 5 vk 1R AT T 2 ORI ) AE P AT AT
Xof AN [7) ol 2 10 T 245 0 24 A R TE R R RN X A
55 % F X7 KRS F B B (AN EURN T 5) SR
P F R OKE BRI E (Fisher's exact test), LI P <<0. 05
hERE TR L,

2 % S

2.1 B O JE B K I 5 A G A Bl R R 2 E
— e BB 241 1 H BHAE IR R AR L A B R
B0 G B R MALDI-TOF MS % %8 3 22 B
FFEA 127 i, 8 2% PH BRI 114 B R F AL G2 09 5% Fib
Brge ik S e B 2 B AR TR 127 ), % BH M Bk R
114 ], POFP 7 ik 1) S5 e 25 R, o % T M 1 4% o D
SEAT A R IK 100, 0% 55 2% BH PR ER B Al 48 % BR T 45
FELF A ALK 50. 000, HA T A 48 8 7 & BT



e 2502 -

E A E¥ 4% 2021 4 10 A% 42 %% 20 #  Int ] Lab Med, October 2021, Vol. 42,No. 20

90. 0% L I tbdss, W1,

F1 NERBLVERELETERGELELERAGE
T A W A
0K S —;;fii%i\ J‘g*t(f‘/i)”?
28 BT
YA H R 55 55 0 100. 0
Bediv I 46 46 0 100. 0
2 B0 14 R 8 8 0 100. 0
RN HEE 7 7 0 100. 0
[ FT B s 1 4 0 100. 0
AT R 3 3 0 100. 0
MIK R AT 16 )8 2 2 0 100. 0
W B YA R 1 1 0 100. 0
WITH R 1 1 0 100. 0
2% AR T
< (04 4 R R 21 21 0 100. 0
J5E 18] il 91 P 4 24 K TR 58 55 3 94.8
i Bk T4 ) 25 25 0 100. 0
Bk A 10 9 1 90.0

2.2 Bk A e RS L R LR 2 B B 4
A 127 il 2 T R LR R B PR AR AR R AT T2
B . R AR CLST 48 AT 240 19 25 302 2R 5
B B A B 25 S Tl B A 22 B UL BT 25 1 i
AR (G 2) . FLARIE O RIE I 25 A R S AR e

AT A S E 25 CA Y3 KT 90. 0%, Hh7E 8
TR0 B 259 v PR O 2 10 24 B0 SR S AR oE TR 1 45 R
SEA— B, BELIETRTE LD KGR WA I e 5 bR o ik —
B, WA HEERRYE VRS ZAEENRE
i REmE FE BT 1~2 i) VME, X Se 48R 4
YRR o (D e N 7 o A
Mg L IH R — ANk A KR A ) VME, 78 B 557
MR- AR IR LSk AL | JE il Ry R R R e P G e
PEEEM BT 1~2 flf) ME; 5 B35 M b 3
RERTHE LR 4 MITE A YA ME, 7K R
FWAEE 1A RARAERER ME, £ MIE J7if, H
VR K A R T TR Y R AR 4 i R 30 Bl
24 5], P Fp 7 3% 7 AT 58 PG bR i 4 R L S0 7 K-
EPEUH LV T RNV R R R R IEIRE
PR R R A R A [R] . 1 R vk e Sk AR i S5 B s e rp
WELT 1 BT B L TR O A s R L e e R
WA TR B, FE I B R U A B 24 9 L T
J7ER MK AR A DR R &, B MR IR Z X
SEER R B MIE, KB4k A s H A G . Kk
FIENG R AN E 367 50 B A0 TR I 9 8% e 1) — 26
25 B NI 2R It 2 vk B AR 2 5 LA P i 25 kA
A BE IR BIE T RO L I AT ST AN B B B 25 s R
HRRT L] 53 oK s B 3R R0RR Jn B 2 45 R ) B AR AR I R
T BENAR LA R i PR 2 ok Ll A BBk B 24 i S 3 58 DA Kb
FEH AR,

F2 EZHUEEAMEREAGRN A EERESE A ERNERMILR ST =127,2(%)]
i JEED2ES WA
VME ME MIE CA VME ME MIE CA

i 55 G K- T i 2 iR — 1€0. 8) 1€0.8)  125(98.4) — 1€0.8) 1€0.8)  125(98.4)
FONTEAR-ET I — — 2(1.6)  125(98.4) — — 2(1.6)  125(98.4)
Sk 7L ik 5 — 2(1.6) - 125(98. 4) — 1€0. 8) 2(1.6)  125(98.4)
KAVET — — 3(2.4)  124(97.6) — — 3(2.4)  124(97.6)
Sk A A - - 2(1.6) 125098, 4) — — 1€0.8)  126(99.2)
BRI 1€0.8) — 1€0.8)  125(98.4) 1€0. 8) — 1€0.8)  125(98.4)
JE A1 7 — 1€0. 8 1€0.8)  125(98.4) — 2(1.6) — 125(98. 4)
i 1 g 1€0. 8) — 2(1.6)  124(97.6) 1€0. 8) — 2(1.6)  124(97.6)
B - — - 127(100. 0) - — 1€0.8)  126(99.2)
KR — — 7(5.5)  120(94.5) — 1€0.8) 7(5.5)  119(93.7)
W 37 VG bt ik 12 31 1€0. 8) — 3(2.4)  123(96.7) — — 2(1.6)  125(98.4)
=02 - - 7(5.5)  120(94.5) — - 4(3.1)  123(96.9)
ZATER 1€0.8) — — 126(99. 2) 1€0.8) — — 126(99. 2)
5277 1k iz YV e 2(1.6) 1€0. 8) 1€0.8)  123(96.7) 2(1.6) — - 125(98. 4)

TE B R A Sk AUUR B -6 4 LAk B R KK ER ARRY R YR

L — R THAE .

2.3 AR BR R R 0 L A L 2 O B

VHAE SRS B T O 0 24 A R S bR v i 2 A R 8

45



E PRI E ¥ 2675 2021 48 10 A% 42 %% 20 #1  Int ] Lab Med,October 2021, Vol. 42, No. 20

* 2503 -

2.3.1 104 B 2% BH Mk Bk A CIE B% BR R 1 15 37 B 2R
FREEA  FH PMIC-92 240K B AT 9P, . 726 B B A 75 22
R RS % 20 R WL E W HEAT T 2
SR M (£ 3) . WA T IRTE 50. 0% I P 25 9
SRR R T 100, 0% B CA ;B £ L 5 12
T B3 ) A8 T A 19 T Al 4 35 0 1R 24 B A e A
M OVME; R ER R R HHE GFME . UK
2 N A2 J7 Bl e TR e vh B 3 ) VME; Hoh i S R
G SR [ i BR 1 42 7 B e FP R ok [ 4 € 2
BRI At 4ok [ B AP A ER . PR O
TERMBEZ P T 1.9% B VME. 3% [ 4 (04 %

BR TR S R [ I B R A Bk . A B R S A ) A
Jie Fl s e JE B2 B R R 1. 0% VME i 7 45 v 78
BERTHEA 1LOUME, HZEEAE MIE &4 %
B TR ARG TR AR K B R S B Vb LA I
22t WA L 32 R R R R s 4R R 1 R
W2 RAE A ER B R R AT 58, TR Z 0. ARy vk
EHEF BT AR B T 8 £ MIE. iE fb 2
I AR 2> FH T i 9 SR e B3R 97 . T L% e BR . ik
Sh R OTIRE T B R R R AR 1 6 MIE, £ 8 &
Jei B Sk O i R S Y B

=3 FEEPHMERE (SRS ) AMEEASRN AT EERERFT ERVERL(%)]
Bk B
i H n
VME ME MIE CA VME ME MIE CA

BT oK R B 104 — — 1(1.0)  103€99.0) — — — 100(100. 0)
ke R 104 — 2(1.9) 1(1.0)  101€97. 1) — 2(1.9) - 102(98. 1)
LAHR 104 - — 1(1.0)  103(99.0) - - 2(1.9) 102(98. 1)
) 5 e g 104 — — — 100(100. 0) — 1(1.0) — 103(99. 0)
KRR 104 — — 5(4.8) 99(95. 2) — — 1(1.0) 103(99. 0)
SN 25 — — 3(12.0) 22(88.0) — — — 100(100. 0)
R BESLIL S B 104 — — — 100(100. 0) — 1(1.0) — 103(99. 0)
W R 104 1(1.0) - 7(6.7) 96(92. 3) - - 8(7.7) 96(92. 3)
HHEEG 16 1(2.2) - - 45(97. 8) - - - 100(100. 0)
F AR 79 1(1.3) — — 78(98.7) 2(2.5) — 1(1.3) 76(96. 2)
BHEPLT 104 — 1(1.0) - 103(99. 0) - — — 100¢100. 0)
UEIN-S 79 1(1.3) - 2(2.5) 76(96. 2) — — — 100(100. 0)
S 75 T Je PR T e 104 3(2.9) — — 101¢97. 1) — - — 100(100. 0)
THER 104 — — 2(1.9)  102¢98. D — — 1(1.0) 103(99. 0)

TEZCONPEAR R AT T R AR A E R AR E R S R (F GOP) R RE R R M YR 5 K- D[R] R I 3R % o PR O 75 25 45 2R 5

WE 7 1K 25 S SR — B — R TR

2.3.2 10 f5il4% BR 1R R i Ky % BH AR A B SMIC/
ID-2 2580 RIEATVRA, AR A 55 T BT B P Ak Sk 7
Ml ke HER IR R AER AERY
BRI DR EY R HER GBS
TR 13 FHE Y. SR A e E 4
DA E L R R, WA BT R, CA R
100. 0%,

2.4 SR CA MY LR LRIk, R S

IRTEA R R 0 — Lo B 25 W 25 O A 45 21 A
5 R TR E T RP O R B RR Y T A 2 Al R R
BAFEG T 2% 22 5 DR I R[] 25 bl I3 28 5 CAL
VME.ME K MIE #4783 . &3 it 24 4007,
WP 5 15 78 8 2% B R B 2% BH MR BR P CAL
VME.ME f1 MIE W fil M if, 2 % L5 it =8 X
(P>0.05), 0L 4,

*x4 MMEEASRNAEEREAFTAEZRNERN—BES T2 (X)]
A 3 7
EIERES n ESORA (=R 7 P
HEL Wk
W22 BT 2794 CA 753(98.53) 2 759(98. 74) 0. 49
VME 6(0.21) 5(0.18) 0.76
ME 5(0.17) 6(0.21) 0.76
MIE 30(1.47) 24(1.25) 0.41




« 2504 - E A E¥ 4% 2021 4 10 A% 42 %% 20 #  Int ] Lab Med, October 2021, Vol. 42,No. 20

gk4 AHEEAGRN A EERESHFERNERN—HEI I (%)]
T Ak B 7 ¥k
B RS n il dsbr P
IER 37 W

H 2% PRk (AR R ED 2 080 CA 2 048(98. 46) 2 061(99.13) 0. 07
VME 7€0. 34) 2(0.10) 0.18
ME 3(0.14) 4€0.19) 1.00
MIE 22(1.06) 13(0. 63) 0.13

B BR B 140 CA 140(100. 00) 140(100. 0)
VME 0€0. 00) 0€0. 00) —
ME 0(0. 00) 0(0. 00) —
MIE 0(0. 00) 0(0. 00) —

TE:CA R0 —Eork . — F/R B BR T WA U7 1 25 45 R 2850 CA 7 100. 0% . AMBEBET 247317

3 i3 i

I35 37 02 s R 12 W i 3t 8% g 1 4 b o, B 5
MALDI-TOF MS 7& Y ifL 55 55 B R E P2
I FH I PR B8 85 72 500/ N B P 3R A5 BH 4 i 457 7 55 JE 4R
Yo 25 B AR A GE A AR S 245 B0 50 4TS 0 7 4 AR bR R o
A 2 B S . I R 5 AR AE AR A5 M Al B 1A A 2 B s
JEUUHT 7588 9k 30 SR B2 56 PR IR 9T AS AN T 3 1 ff b
HEAT I PRIIR T i L PR AR SRR BT B 24 1 IR T 8
B BSF [] 00 2% T, 205 S N Bt 25 16 A £ 48 L 38 ] R 5
it 25 B A = A L DRI I PR 2 9 I A JRR G A S B ORS AY
FE 95 AR B PR A DR A 1 24 B G R R
7SR

IR R Y Bl A 4 25 ol S, O R AT
L REORT I B2 T S A, 3 A A B AR A AT o R R Y
DA 7 F BN AR ) 5 2 o A G AT L 2
TR AN CRT LS I 4 0% s v Ak T HL 245 f04h AL mT LA
WS E R RS H AL ik BB AE TAE S, ol
TR R A HOETE 28 A Y I B R R AR BUSE E
FEAR S PR v B b G I B R L A 2 O L T
Bl = A RV S TR B A YT T &

B H I R 5 A 9 2 190 1l K5 35 25 SO 56 A8 R X
#MIC ilh & F T K-B ik, ¥R EEME RS
& o A5 A o TR B Y TR AR P R AT AR AN 2 O R
B 2~3 AN TAEH L TGk W R I R 6 il 3 J8% G K B
BIRTT M K o U I DR Tk A= R e e o 2 25 24 i
Z2b14s (EUCAST) 7E 2019 4F & A6 1 I 3% 3% P i 24
RSB0 P A, S 6 =06 PP I IR W B R AR E MH
BIRF AR b PG L 25k e 205 B S A B R Y
BB B A S5 A T AR (I s A
5 K35 A & (8 PP 254 il 4 5 7 411 T (8 A
PUHE YD) SR B (7 PR BLE W) (= R B
FFE (8 FR T el 2590 . 4 ¥ €0 3] 45 Bk 1 (4 Fh T 24
Y RGBT (5 BT 2590 PR BRTE (5 R 24
W) FT 58 55 BR T (5 PR 25 ) , TN GE B 55 1 Y I
IR G 1 e A T TR 2 ) A G A AR HE T I R

W

AW TP R 5T W A I K SR B P A A i A B T v
BEIEA O 0 AT AT M, 5 A O SCR R E A TR Y
B AR G v SR FH R AL 5 PH R AR I AR
JE 38 R AS AL B 2 G 5 A 2 O 7 B 24 ORI
T 2 A MR A% T R B 4 5 SO AT EE LAY
T RAIG A ] B, 7 i Ak B 4 2 WA R S R
R — M =95, 00% . 58 45 A I R B A= B %
AN R B0 1 BEOR . & GE i o B W RP O Tk 4G
R ZE RT3 E L (P>0.05), M HEREES
TR R LU 45 A T RO TR BB A 1 TR O R L RE A Ok G
TR AR B ¥ Y R RE 3 Al BT B Y AL B O 2 S AR
WE T 1 2 5 — B =>95. 00 %,

g5 FRTIR , EAEDUVE 1k AT AR o I AR ) 5 3 =5 0l
FrFEA G G AR v vk 1 — T O i SURT HE R AR ik

& % ik

[1] VINCENT J L,SAKR Y,SPRUNG C L,et al. Sepsis in
European intensive care units: results of the SOAP study
[J]. Crit Care Med,2006,34(2) ;344-353.

[2] ADHIKARI N K,FOWLER R A,BHAGWANJEE S, et
al. Critical care and the global burden of critical illness in
adults[J]. Lancet,2010,376(9749) : 1339-1346

[3] ZEJeM. ARfEok,VE&, %, 2012 4F P [ CHINET Ifi 55 5%
66 R 0 28 BT F) 20 A S T 25 P (T ] b e 5 17 Ak i
2014,14(6) :474-481.

[4] ASCIONE T, PAGLIANO P, MARICONDA M, et al.
Factors related to outcome of early and delayed prosthetic
joint infections[J]. ] Infect,2015,70(1) :30-36

[5] CHON Y E.KIM S U.LEE C K, et al. Community-ac-
quired vs. Nosocomial spontaneous bacterial peritonitis in
patients with liver cirrhosis[ J]. Hepatogastroenterology,
2014,61(136):2283-2290.

[6] KUMAR A,ROBERTS D,WOOD K E,et al. Initiation of
effective antimicrobial therapy is the critical determinant
of survival in human septic shock[J]. Crit Care Med,

2006,34(6) :1589-1596.



E PRI E ¥ 2675 2021 48 10 A% 42 %% 20 #1  Int ] Lab Med,October 2021, Vol. 42, No. 20

* 2505 -

[7]

(8]

BIZZINI A,GREUB G. Matrix-assisted laser desorption i-
onization time- of-flight mass spectrometry,a evolution in
clinical microbial identification[J]. Clin Microbiol Infect,
2010,16(11):1614-1619.

SENG P,DRANCOURT M,GOURIET F,et al. Ongoing
revolution in bacteriology: routine identification of bacteri-
a by matrix-assistedlaser desorption ionization time-of-
flight massspect rometry[ J]. Clin Infect Dis,2009,49(4) :
543-551.

MARTINY D, DEDISTE A, VANDENBERG O. Com-
parison of an in- house method and the commercial Sepsi-
typerTM kit for bacterial identification directly from pos-
itive blood culture broths by matrix-assisted laser desorp-
tion- ionization time-of-flight mass spectrometry[ ] ]. Eur

J Clin Microbiol Infect Dis,2012,31(9) :2269-2281.

[10] SCHUBERT S, WEINERT K, WAGNER C, et al.

[11]

[12]

[13]

[14]

Noviel, improved sample preparation for rapid, direct i-
dentification from positive blood cultures using Matrix-
Assisted Laser Desorption/Ionization Time-of-Flight
(MALDI-TOF) Mass Spectrometry [ J]. ] Mol Diagn,
2011,13(6):701-706.
STEVENSON L G,D RAKE S K,AND MURRAY P R.
Rapid identification of bacteria in positive blood culture
broths by matrix-assisted laser desorption ionization-time
of flight mass spectrometry[]J]. ] Clin Microbiol ,2010,48
(2):444-447.
LiEESRREETRR SR EY 5.
T b DX BH A 0 5 % T TR MR AR I RS [ . AR A
P % 4 75,2017, 40(3) 1 1-4.
BLOT S, VANDEWOUDE K, DEBACQUER D, etal.
Nosocomial bacteremia caused by antibiotic-resistant
gram-negative bacteria incritically ill patients: clinical
outcome and length of hospitalization[ ] ]. Clin Infect Dis,
2002,34(12) :1600-1606.
HAZELTON B, THOMAS L C,OLMA T,et al, Iredell

JR. Rapid and accurate direct antibiotic susceptibility tes-

[15]

[16]

[17]

(18]

[19]

[20]

ting of blood culture broths using MALDI Sepsityper
combined with the BD Phoenix automated system[]]. ]
Med Microbiol,2014,63(12) :1590-1594.

IDELEVICH E A, GRUNASTEL B, PETERS G, et al.
Direct blood culturing on solid medium outperforms an
automated continuously monitored broth-based blood cul-
ture system in terms of time to identification and suscep-
tibility testing[J]. New Microbes New Infect, 2015, 23
(10):19-24.

BARNINI S,BRUCCULERI V,MORICI P,et al. A new
rapid method for direct antimicrobial susceptibility tes-
ting of bacteria from positive blood cultures[ J ]. BMC Mi-
crobiol,2016,16(1) :185.

MAELEGHEER K,NULENS E. Same-day identification
and antibiotic susceptibility testing on positive blood cul-
e and inexpensive procedure[J]. Eur J Clin
Microbiol Infect Dis.2017,36(4) :681-687.
SAKARIKOU C,ALTIERI A,BOSSA M C

and cost-effective identification and antimicrobial suscep-

tures:a simple

C.et al. Rapid

tibility testing in patients with Gram-negative bacteremia
directly from blood-culture fluid[J]. J Microbiol Meth-
0ds,2018,146:7-12.

HA J,HONG S K,HAN G H,et al. Same-Day Identifica-
tion and antimicrobial susceptibility testing of bacteria in
positive blood culture broths using short-term incubation
on solid medium with the microflex LT, vitek-MS, and
vitek2 systems[J]. Ann Lab Med,2018,38(3):235-241.
LOPEZ-PINTOR ] M, NAVARRO-SAN FRANCISCO
C,SANCHEZ-LOPEZ ], et al. Direct antimicrobial sus-
ceptibility testing from the blood culture pellet obtained
for MALDI-TOF identification of Enterobacterales and
Pseudomonas aeruginosalJ]. Eur J Clin Microbiol Infect
Dis,2019,38(6):1095-1104.

(Wi fs B #1.2021-02-12 &1 H 1 .2021-06-17)

(R3S 2499 )

[15]

[16]

(17]

I3 microRNA K55 i 8 b Fe 38 19 5 R AT 52T ).
PR SR AR 3 2019, 35(5) 1 378-381.

n2E L ZEIR S, M AT, miR-141-3p # ) 8 4% DLCL X} #if
B M B R RS VR LT . 1l 8BS R R 2% 2% 4, 2019, 23
(9):1228-1234.

XIU X H,JINBO F,BANYAN D, et al. Single-molecule
catalytic hairpin assembly for rapid and direct quantifica-
tion of circulating miRNA biomarkers [ J ]. Analytica
Chimica Acta,2018,1042(23):109-115.

ZEDAN A H, HANSEN T F, ASSENHOLT ], et al.
Correlation between microRNA expression in tumour tis-

sue and plasma in patients with newly diagnosed meta-

[18]

[19]

[20]

static prostate cancer[ J]. Tumour Biol,2018,40(5) :56-
57.

EMEHF B RS M R R T AR -35 5T
P A2 PR O R B RH S PE W 52 L . I IR B B A0 B 2R A
2020,33(3) :96.

I, £/ £SO E AN FE-10 B E T 2k 7
T HUR MR FL SR LA b i 3Rk R R LT ). A2 4y
WAMRF 25K ,2020,14(1) £ 32-36.

JE AL R, VIR, %5 1L-10,11-35 1 TGF-B 7E i
JHE 988 v A 43 AR B B SCLT . s R M8 SR AP 2 3, 2019, 34
(1) :44-47.

(Wi fe B #1:2020-12-30 &1 H 1 .2021-05-17)



