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[Abstract] Objective To compare the consistency and accuracy between rapid direct detection method (rapid method)
and traditional detection method (traditional method) for bacterial identification and drug sensitivity test of positive blood culture
specimens. Methods The bloodstream infection specimens of the outpatients, emergency patients and inpatients of the Chinese
PLA General Hospital from 2019 to 2020 were collected and placed in a blood culture apparatus. After the blood culture alarm,
positive blood culture specimens were collected. At the same time, the rapid method and the traditional method were used for
culture. After culture, bacteria identification and drug susceptibility test were conducted respectively, and the consistency of bacteria
identification and drug susceptibility test between the two methods was recorded and compared. Results Among the 149 positive
blood specimens from patients with bloodstream infection, 79 strains of Gram-positive cocci and 70 strains of Gram-negative bacilli
were identified by traditional method; 75 strains of Gram-positive cocci and 67 strains of Gram-negative bacilli were identified by
the rapid method. Compared with the traditional method, the overall coincidence rate of the rapid method in identify bacteria was
95.3%(142/149), among which the coincidence rate of Gram-positive cocci was 94.9%(75/79), and that of Gram-negative bacilli
was 95.7%(67/70). In the traditional method, 76 strains (96.2%) of Gram-positive cocci and 66 strains (94.3%) of Gram-negative
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bacteria can effectively identify their species; 3 strains (3.8%) of Gram-positive cocci and 4 strains (5.7%) of Gram-negative bacilli

could effectively identify their genera. In the rapid method, 52 strains (69.3%) of Gram-positive cocci and 63 strains (94.0%) of

Gram-negative bacilli could effectively identify their species, 20 strains (26.7%) of Gram-positive cocci and 3 strains (4.5%) of

Gram-negative bacilli could effectively identify their genera. According to the criteria of drug sensitivity test results, the coincidence

rates between the rapid method and the traditional method for drug sensitivity test of Gram-positive cocci and Gram-negative

bacilli were more than or equal to 90.0%, the general error rates were less than 10.0%, the serious error rates were less than 3.0%

except compound sulfamethoxazole, and the extremely serious error rates were less than 1.5%. Conclusion The rapid method

can effectively shorten the time of identification and drug sensitivity test, and the identification results are accurate. It is helpful

for clinicians to make a clear diagnosis and adjust the treatment plan in time, quickly shift from empirical use of broad-spectrum

antibiotics to targeted treatment, and provide more effective treatment plan for patients.
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Tab.3 Accuracy analysis of rapid method and traditional method in identification of Gram-positive cocci [1(%)]
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Tab.4 Accuracy analysis of rapid method and traditional method in identification of Gram-negative bacilli [1n(%)]

- 2.300~3.0004) 2.000~2.299%% 1.700~1.999%3 <1.700%%

B (S PRk (S PRk (S PRk (S PR
fift 5 SR IR 1(1.4) 1(1.5) 0 0 0 0 0 0
il 6 va B A TR 14(20.0) 13(19.4) 13(18.6) 13(19.4) 0 1(1.5) 0 0
B35 WA T o 0 0 1(1.4) 1(1.5) 1(1.4) 0 0 1(1.5)
iyl CEN ) 0 0 1(1.4) 0 0 1(1.5) 0 0
RV 0 0 1(1.4) 1(1.5) 0 0 0 0
1 S AN B AT B 0 1(1.5) 1(1.4) 0 0 0 0 0
PR 2(2.9) 2(3.0) 4(5.7) 4(6.0) 1(1.4) 1(1.5) 0 0
PN7E 11(15.7) 13(19.4) 13(18.6) 13(19.4) 2(2.9) 0 0 0
i 2 A1 PR 0 0 1(1.4) 0 0 0 0 0
VEZAR U R TR 1(1.4) 0 2(2.9) 1(1.5) 0 0 0 0
At 29(41.4) 30(44.8) 37(52.9) 33(49.3) 4(5.7) 3(4.5) 0 1(1.5)

®s L BIMERRE G S REABIARAIRTS Re A APIMEAT R RE L SRSk A IR AT R AT 5

BRI T (R (%)] FEREE TR R [ (%) ]
Tab.5 Analysis of coincidence rate and error rate of rapid Tab.6 Analysis of coincidence rate and error rate of rapid
method and traditional method in drug sensitivity test of Gram- method and traditional method in drug sensitivity test of Gram-
positive cocci [1(%)] negative bacilli [n(%)]
B2 MIE ME  VME CA HUE 254 MIE ME  VME CA
SAVE T 0 0 0 65(100.0) ZRVIAR 0 0 0 33(100.0)
HER 0 0 0 79(100.0) HAEHER/MOME 1(3.0) 0 0 33(97.0)
R NIEYAN 0 0 0 14(100.0) T EALIPEN 0 0 0 33(100.0)
IR P AR 0 0 0 65(100.0) K A s Bk 0 0 0 33(100.0)
U S TN+ 0 0 0 2(100.0) KAk 0 0 0 33(100.0)
K TR 0 0 0 2(100.0) kAWK 0 0 0 33(100.0)
PN+ S 0 0 0 65(100.0) Sk AR IH 0 0 0 33(100.0)
HHR & 1(1.3) 0 0 79(98.7) kAt 0 0 0 33(100.0)
Fe R R R 0 0 0 79(100.0) USN 3 0 0 0 33(100.0)
PR 1(1.3) 0 0 79(98.7) UL PAL 0 0 0 33(100.0)
G % 0 0 1(15)  65(98.5) BRPIM/ SRR 0 0 0 37(100.0)
U 0 0 0 79(100.0) Sk AWK /£ B3 1(2.7) 0 0 37(97.3)
AMEmE 0 1(1.3) 0 79(98.7) Sk A fis 1(2.7) 0 0 37(97.3)
BT EARET 0 0 0 79(100.0) LML 0 0 0 37(100.0)
R 0 N 0 79(100.0) PN I 2(5.4) 0 0 37(94.6)
B 0 o 0 79(100.0) BinsmE 1(2.7) 0 0 37(97.3)
i EE 0 0 0 79(100.0) EZ 1 0 0 0 37(100.0)
e 0 1(1.3) 0 79(98.7) %%ﬁﬁ%/ﬁﬂ%ﬁiﬂ 0 0 0 70(100.0)
L7 0 0 0 79(100.0) %‘?LHHT'%? 0 0 0 70(100.0)
W2 3(38) 0 0 79(96.2) ﬂﬁfﬂéifjf'ﬁ 0 0 0 70(100.0)
— FB R 1(1.4) 0 0 70(98.6)
e 1 0 0 65(98.5) -
PRRS B oK 2(2.9) 0 0 70(97.1)
S5 0 2(3.1) 0 65(96.9) -
= - — — - = TR 0 0 0 70(100.0)
\ MIE. — 4515 ; ME. JPH 5% ; VME. ™ H1%; CA. b SRR 1(14) 0 0 70(98.6)
R G IR 1(1.4) 0 0 70(98.6)
52758 0 0 0 70(100.0)
. N MIE. — 4515 ; ME. 4515, VME. ™ 1% ; CA. b
3 3 ® A

L AR 5 R 4 BT A B A8 JC HOE B
Wi RER T M ERRERZ -7 mEEFREL BRSNS ECHRIT & A RN IRTR
W TR Y AR, RIS TR et B, R PR A PR A N 2
ATk ARk, MENZEMA LT SulRItoyE 2,



472  BIEERLGE 20214ESH28 0 Haeds HEsi

AR R B R, REkSERLEEN—
HBORA95.3%, U H 2L PHVEBR TR . 2 PIPEAT
F— BRI 51 H194.9% F195.7% , 149788 T LT 0 25 e
EMALDI-TOF MS H #5550ty &Iy i 5 v
2 B B AR 2 B PR R A S5 5 — BRI
64.19%F135.9% , 1M 2525 " BIF5E v 43 314 52.99%
188.4%, GuZEUIIRIESE H 43 3 K71.0% F174.0%
A3 AT LD R AT BE SR PR A B 10 kA, TT gk
MG TR P A . AP 4E2E i T4 . AT
KI, PO 5 5L A R R A IR —
Hk, Hp R EFEARE . KR AE . =S
B BRIV . BT R AR AR A e
AL AR ] 5 A1 P T T 2 W 28011 o 7 IR A
FIPEAF I RS th, s maakia . Laaek
PR BRECRT AT R TR . 2% R A BK TR A R L PR R
DA AR AR S o A A LR R o] B2t TR &
B, SRIUH B UTE A 2 LA #IMALDI-
TOF MS/HTAYBIME, MIsZm 75458, 5
N K FEA B it — 25 37

AHFFE R FIMALDI-TOF MS% & i B, $h4)
42.300~3.000, 2.000~2.299, 1.700~1.999. <1.700
ANHEB, — A A =2.0004) R %558 IR,
1.700~1.99973 N4 E &, <1.70050 W E L5 R/A
AlEE PR B BHEBR I = 170050728k, o
91.1%(72/79), %58 22 BAVEFF I =1.70077 664k ,
1194.3%(66/70), BEJEXEFiK90.0%LL I E5Hk
s I 5 1 o R B AR P HE2.000~2.2994), H
P 2 1k s G B 2 BHAME R 1 1 75.9%(60/79)
PR S T 2 P R TR 5 56.0% (42/75)
He s %2 2 {E7E2.300~3.0004 /5 b ik
13.3%(10/75) « AT R I, (BGEHAR LY E 7
fH<1.7007 Y B RE , (EUEREE I p 8 2% PR BR B 25 5
I E<1.70073 154.0%(3/75), B 22 FAPEBR B % 5 40
fl<1.70043 151.5%(1/67) o A7 23 BIUHE AR S 0 1fE
WAL T, S A E R T R 145300
R, PRk i i PR SR A A B S e 2 1, A A I
PREEVRAR AL S 23 W, B AT A F X H AR B 4546 1)
2y, R EE R RO6YT .

HAT, Bakimsss# )G, T2y
BRI K, 3l W 7 B 48~72 hA Al AR5 M 45
T, R LA AL I A B st R BB G s i v e HL 24 ik
ek AR R o bR ik T 4 Je 2 O e ), B
REPEHEMER M 2 OIS 5 . AP R, §22
PEFFRR 2O, D . RV R . AEH
TR SLAEVRER /A7 BV L SKAERLAG . BN &K |
B KRR . ANV AT I ORI R A 2 i
RARERFGHE=90%. —BHIRFE<10%, AKHN

J A TR RO ™ AR R S B BR A 24 O
i, EMER . WHRR NI EE R, B
BRI EAS DR, ARSI, [EREEN
R A A B B AR, T E AR
H3.1%, EIARE, S5 IR A i — 20 o A
JEUR . 145 5 S Barnini &V AT SY — B 2B
T T R0 =2 PR 3K B T A 24 e T e g o 2 T
£90% L) I o AWFIE R FHHB& LA W5 32U
MALDI-TOF MS & VITEK 2 Compact{¥ #§7E4T 40
Yo TGOS, T A% A R 4 M 2 A
(IR, HLRER B — 2 Y ER I . (1R,
AT T4 B R AR AT AR, HLD 3 TR
MRBCE D, 5 ST T WO B 2 R AR AR i — 25
fili o

g bk, AHFSE SR FHB &L A 9185 374300
PO I B PR AT B4 M2 s, A%
Br 3% J5 L B TR A T TR R 2 N 2 0 e 1Y
JRIBR, kSR T I8 R BH R AR AR I3 L A S B I 2
MR, H AT 224 Wil B IR0t E], 466
TR R ], B BRI, ARG
PRI B 19 S B2 W RA T AR I S e = ARk g, L
B B AR, A B o 122325 T 5 Bl PR 2 0 %
FIE 58 D00 AR g i DT, ol T A 2R S A T
T TR 25 P DGH G A8 SR A X AR IR, REAIR
T W REPE . 2GR BT AR, DT R I R
YLIRTT AR

[ &%k )

[1] MaYT, Yang M, Zhang KX, et al. Mass spectrometry of serum
polypeptides of enterococcus faecium bloodstream infection in
mice[J]. Med J Chin PLA, 2019, 44(11): 925-930. [EHERE,
W1, SR ATIT, 45, /0N BRUBR M0 SR 1 1 VS 0 1 0 22 A i 7>
W], FRCE R 22455, 2019, 44(11): 925-930.]

[2] Kumar A, Roberts D, Wood KE, et al. Duration of hypotension
before initiation of effective antimicrobial therapy is the critical
determinant of survival in human septic shock[]J]. Crit Care
Med, 2006, 34(6): 1589-1596.

[3] Kumar A, Ellis P, Arabi Y, et al. Initiation of inappropriate
antimicrobial therapy results in a fivefold reduction of survival in
human septic shock[J]. Chest, 2009, 136(5): 1237-1248.

[4] Meda M, Clayton J, Varghese R, et al. What are the critical steps
in processing blood cultures? A prospective audit evaluating
current practice of reporting blood cultures in a centralised
laboratory serving secondary care hospitals[J]. J Clin Pathol,
2017, 70(4): 361-366.

[S] Hayakawa K, Mezaki K, KobayakawA M, et al. Impact of rapid
identification of positive blood cultures using the Verigene
system on antibiotic prescriptions: A prospective study of
community-onset bacteremia in a tertiary hospital in Japan[]J].
PLoS One, 2017, 12(7): e0181548.

[6] Singer M, Deutschman CS, Seymour CW, et al. The third

international consensus definitions for sepsis and septic shock



[10]

[11]

[12]

(sepsis-3)[J]. JAMA, 2016, 315(8): 801-810.

Wei W, Zhao HS, Ding HS, et al. Serum procalcitonin,
peroxiredoxin-4 and high mobility group box-1 levels in sepsis
patients with bloodstream infection and their influence on
prognosis[ J]. Trauma and Critical Care Medicine, 2020, 8(6):
469-470, 473, [BUk, B, T2, . 0L BU
HE R MG FEAT R B b4 . DR R R
F BUKF BH B S0 (7], €045 5 S e iR R 27, 2020,
8(6): 469-470, 473.]

Ferrer R, Martin-loeches I, Phillips G, et al. Empiric antibiotic
treatment reduces mortality in severe sepsis and septic shock
from the first hour: results from a guideline-based performance
improvement proGram[J]. Crit Care Med, 2014, 42(8): 1749-
17SS.

Retamar P, Portillo MM, Lépez-prieto MD, et al. Impact of
inadequate empirical therapy on the mortality of patients with
bloodstream infections: A propensity score based analysis[]].
Antimicrob Agents Chemother, 2014, S6(1): 472-478.

Chen HC, Lin WL, Lin CC, et al. Outcome of inadequate
empirical antibiotic therapy in emergency department patients
with community-onset bloodstream infections[ J]. J Antimicrob
Chemother, 2013, 68(4): 947-953.

Liscio JL, Mahoney MV, Hirsch EB. Ceftolozane/tazobactam
and ceftazidime/avibactam: Two novel -lactam/B-lactamase
inhibitor combination agents for the treatment of resistant
Gram-negative bacterial infections[J]. Int ] Antimicrob Agents,
2015, 46(3): 266-271.

Sharma R, Francois D, Hammerschlag MR. New antimicrobial
agents for the treatment of staphylococcal infections in
children[J]. Pediatr Clin North Am, 2017, 64(6): 1369-1387.

Med ] Chin PLA, Vol. 46, No. 5, May 28, 2021

473

(14]

(18]

(16]

(17]

(18]

Ma J, Yu WJ, Hu BJ, et al. Rapid method for direct identification
of bacteria in blood culture broth using matrix-assisted laser
desorption/ionization time-of-flight mass spectrometry[J].
Chin J Nosocomiol, 2017, 27(12): 2676-2679. [ Ty, iy 54,
WA, 4. 3 3 i R B0 BT R AT I B R A
FLARH S B TR (J]. PR B A, 2017,
27(12): 2676-2679.]

Li C, Ding SF, Huang Y, et al. VITEK-MS direct identification
of bacteria from positive BacT/ALERT 3D blood culture
bottles[J]. Chin J Nosocomiol, 2017, 26(23): 13-17. [4=HH, T
YR, B0, AF. VITER-MS B A E A6l BacT /ALERT 3D
ASCERPE L B SR A T SR BT L (7). T BR B e 7 2%
%, 2017,26(23): 13-17.]

Gu YF, Li Y, Zhang XL, et al. A new method aimed to quickly
identify pathogen and drug susceptibility test based on matrix-
assisted laser desorption/ionization time of flight mass
spectrometry combined with flow cytometry[J]. Surg Infect
(Larchmt), 2019, 20(3): 219-224.

Saffert RT, Cunningham SA, Mandrekar J, et al. Comparison
of three preparatory methods for detection of bacteremia by
MALDI-TOF mass spectrometry[ J]. Diagn Microbiol Infect Dis,
2012, 73(1): 21-26.

Barnini S, Brucculeri V, Morici P, et al. A new rapid method
for direct antimicrobial susceptibility testing of bacteria from
positive blood cultures[ J]. BMC Microbiol, 2016, 16(1): 185.
Oberhettinger P, Zieger J, Autenrieth I, et al. Correction to:
Evaluation of two rapid molecular test systems to establish an
algorithm for fast identification of bacterial pathogens from
positive blood cultures[ J]. Eur J Clin Microbiol Infect Dis, 2020,
39(10): 2003.

(SR HIB: 2020-12-25; f&EIH M 2021-04-01)
(FALgnEE . @I H7)





