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Abstract:Objective To establish and assessment a rapid and accurate method of matrix-assisted laser de-
sorption/ionization time of flight mass spectrometry (MALDI-TOF MS) for the identification of pathogens
from aseptic humor. Methods A total of 418 culture-positive blood and ascites samples were collected from
the clinical laboratory of the Fifth Medical Center of Chinese PLLA General Hospital from June to October
2020 ,including 220 blood samples and 198 ascites samples. MALDI-TOF MS was applied to directly and rap-
idly identify the positive culture bottles, their results was compared with those identified by automatic micro-
organism identification and drug sensitivity analyzer (VITEK-2). The different results were verified by the
molecular biological methods. Results Among 410 positive samples caused by single strain infection, the di-
rect identification accuracy rate of MALDI-TOF MS was 98. 54% (404/410) ,which of VITEK-2 was 98. 54 %
(404/410) sand there was no statistically significant difference between them (X*=0. 085, P >>0. 05). A total
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of 12 different individual strains were identified to different results by the two methods. The molecular biolog-
ical method confirmed that 6 strains directly identified by MALDI-TOF MS were correct with an accuracy of
50.00% (6/12).In the MALDI-TOF MS direct identification, the genus and species identification rates of 410
strains of single bacterium were 93. 17 % (382/410)and 82. 68% (339/410) ,respectively. The identification ac-
curacy rate of 244 strains of Gram-negative bacteria was 99.59% (243/244) ,the genus and species identifica-
tion rates were 97. 54 % (238/244) and 89. 34 % (218/244) respectively. The identification accuracy rate of 149
strains of Gram-positive bacteria was 97. 32% (145/149), the genus and species identification rates were
87.92%(131/149) and 74.50% (111/149) respectively. The identification accuracy rate of 17 strains of fungi
was 94.12% (16/17) ,the genus and species identification rates were 76.47%(13/17) and 58.82% (10/17)
respectively. The genus and species identification rates of 8 strains of compound bacteria were 75. 00% (6/8)
Applying MALDI-TOF MS to directly identify the positive cul-

ture bottles could effectively shorten the detection time with high result accuracy,which could serve as an im-

and 25.00%(2/8) respectively. Conclusion

portant means for the identification of sepsis pathogens and provide a basis for rapid and reasonable selection

of antibacterial drugs in clinic.
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PRk PR B HCCA(F [ Bruker A 7)) \JEK 2B
5 M R (€ [E Fisher Scientific 23 7] , 7 1ML 5] (35
Fii P A RO BR A R . R S5 Bl O i H R
KATIFIE] BT 4% {1 Microflex LT (% [E Bruker 2y #) ,
VITEK-2 4> A g {4 ¥ 48 7€ F2 245 800 B A o Al B
B Ry A BR 2 A, H PPE R B R A (R —H R
HoA B2~ w]D s 2.0 Ml (€ E Thermo A Al
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1.3.1 MALDI-TOF MS #:il
1.3.1.1 FRAHIRETAEFE 1) & A7 ifin 28 i BH 4 3 A

FUALEE . A 5 mL JG TR v S #5 DA it BH M 35 % 0 b i B
2mLBEEZAE T, 15 000 r/min &[> 3 min,
B 200 pL BIHWT EP B H LA 100 pL 3% 1 5 =
IR 30 s, B IREM 12 000 r/min 5.0 3 min 3
VEW PR 700 pL ZEIROKIR G IR S) 30 s, IR A
¥ 12 000 r/min 8.0 3 min W £ FH®RAH ., (A
T I 290 JL B A4 O 1 Ak 3. DB 3RO P IR I 500 pL
WA T EP & B IR A 12 000 r/min B0 3
min W £ FWEW L INA 700 pL 228K % 1R 5T 30 s,
FHEEMY 12 000 r/min B0 3 min W2 FE®R. (3)
VR B AR 1) B DUTER EP A TR A 300 pL 2848 K
900 pL oK CEESR IR 2T 30 s, FIR-G W 12 000
r/min #.0 3 min W& FIEW A 50 pL 70 % H R .
FEIA 50 pL O IR TH IR AT 30 5,12 000 r/min &0
2 min, 3 8 FHWAFH

1.3.1.2 MALDI-TOF MS %5 B 1 pL FigW A
£ MALDI 84k I, THE S5 R A A 1 pL BT, fK
TR TR S R AR B B AN R AT AR R AR S A
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1.3.2 WEEIFR S AR E 5 MR R
SRS NN b LR N oA 5 L [ 01 AN S S 7
LB R E AR, 15 557 24~48 h, PEECA B 7%, e BUS
56 5 R VITEK-2 %5 Jfid sk 45 . VITEK-2
YELERE MALDI-TOF MS B 42 % @ 45 R A Y
AR, 264 T AR TR (i) B A BR A "l i 4T PCR
W .

1.3.3 il JE B Bh IO i Wi 2SR AT R )
X Microflex LT #l VITEK-2 4x [ sh i 4k ¥ % &
L A A A R 3R A T8 ATCC25922 45 8
B A ERE ATCC25923 \HE&ERE ATCC14053 Al
il 58 £ BRI ATCC49619 1y ot 8 B bk T bR I 1 58
B TR AT P

1.4 SGRitsfaab P R SPSS25. 0 8¢k ik 17 50 Ab
BT BCRER LI A A R RN LR X R

Ml Fisher #%%, % MALDI-TOF MS 5 VITEK-2
TR R S T HEA A8, ME W 3 = E A 45 T R T R
BB K100%, LI P<<0.05 NESAERI¥EX.

2 % R

2.1 MALDI-TOF MS ¥ — 5 BB 0 B 4% % F
410 fry TR AR SRR e T By B AR A b, MALDI-TOF
MS 15 32 % 2 #2898, 54 % (404/410) , VITEK-2
U TE I MER RN 98. 54 % (404/410) . i E LI E R
Giil B X (XP=0.085, P =>0.05), % MH
MALDI-TOF MS B # % & % #E # % R 99. 59%
(243/244) , VITEK-2 % %€ B Rl 98. 77% (241/
240 A W EZF LG FE L (X =0.252,P>
0.05), H>2FHMEBRE MALDI-TOF MS % 5 4 1 1
FN97.32% (145/149) , VITEK-2 % 52 i) fE 5 K hy
99.33% (148/149), M H L E R LIt ¥ B X
(X*=0.814, P >0.05), 17 ¥ B H MALDI-TOF
MS B4 %E I HERR R Ry 94.12%(16/17) , VITEK-2
YE HIHER Rl 88. 24 % (15/17) . L 22 S L 5E
TR X (P=0.5), L% 1. MALDI-TOF MS #i
VITEK-2 %8 25 XA A i B bR 3k 12 8k, &0 74
Y1247 A, MALDI-TOF MS %58 WEf 6 bk, ME
FH50.00%(6/12), WE 2,

*x1 BEMRBE MALDI-TOF MS 1 VITEK-2 ¥ E & 8

R MALDI-TOF MS %5 VITEK-2 % %
9o JEL B x° P
Gn) 34O R %) BRE G W (%)
2 BT 244 243 99. 59 241 98. 77 0.252 >0.05
WatT w R 235 234 99. 57 232 98.72
K %A 105 105 100. 00 105 100. 00
Jili 2 e T AR A 80 80 100. 00 80 100. 00
PR T 12 12 100. 00 12 100. 00
§134 7 #F & 10 10 100. 00 10 100. 00
1 55 Hu AR 4% R AT TR 4 4 100. 00 4 100. 00
7R v B A T 5 4 80. 00 5 100. 00
BRI TTHE 5 5 100. 00 5 100. 00
PR R B T 8 8 100. 00 6 75.00
HERA PR 3 3 100. 00 2 66. 66
FRVEE 3 3 100. 00 3 100. 00
A K e TR 9 9 100. 00 9 100. 00
il 23 1R 2 T 4 4 100. 00 4 100. 00
) 2 AN BT 1R 3 3 100. 00 3 100. 00
W A 2R TR 2 2 100. 00 2 100. 00
2 P Bk A 149 145 97.32 148 99. 33 0.814 =>0. 05
i 4 BR 72 72 100. 00 72 100. 00
4 V6B A PR A 38 38 100. 00 38 100. 00
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FER1 BE B MALDI-TOF MS #1 VITEK-2 $EE R
— R MALDI-TOF MS %3¢ VITEK-2 % & . b
G0 731 {ED) NIRGESGIP) 7314E) NiRTESGP)
TR H AR 10 10 100. 00 10 100. 00
VY 1M % IR T 9 9 100. 00 9 100. 00
N B % BR T 9 9 100. 00 9 100. 00
Skl A 2R 6 6 100. 00 6 100. 00
782 5) 51 51 100. 00 50 98. 04
B o R T 35 35 100. 00 35 100. 00
IR 7 7 100. 00 7 100. 00
i B Bk 6 6 100. 00 5 83. 33
5 i R 2 2 100. 00 2 100. 00
5908 Ji7 BR T 1 1 100. 00 1 100. 00
HERR A 26 22 84. 62 26 100. 00
M 4K i 1R TR 9 7 77.78 9 100. 00
TC 7L HE T 7 7 100. 00 7 100. 00
AL REBR T 3 3 100. 00 3 100. 00
ifi ¢ 4 1K 7 2 2 100. 00 2 100. 00
Rl i % BR A 1 1 100. 00 1 100. 00
5 FLaEER B 2 2 100. 00 2 100. 00
ZENE HEBR A 2 0 0. 00 2 100. 00
HE 17 16 94,12 15 88. 24 — 0.5
BN 7N 3 3 100. 00 3 100. 00
LW TR 5 5 100. 00 5 100. 00
POl BTk 4 4 100. 00 4 100. 00
L EREEA sy 1 1 100. 00 1 100. 00
TSGR 22 BB 1 1 100. 00 0 0. 00
B A B AT 2 2 100. 00 1 50. 00
Y B bR T 1 0 0. 00 1 100. 00
it 410 404 98. 54 404 98. 54 0. 085 =>0.05

T — FRR TEHUE GRAL L HR R T Fisher K55) .
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MALDI-TOF MS %7& VITEK-2 %5 MALDI-TOF MS %5E VITEK-2 %58
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W B MR W ey Ecn T M
G % ) %
22 IR 4 75.00 1 25. 00 B AT 1 1 100. 00 0 0.00
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HOE PRI 5 25.00 4 8000 Y 7 T A 3 T T 7 0k M 4 R 5 4 AR o T
W Bk 1 100. 00 0 0.00 TAZE S AR5 L
MRV R P 2 0.00 2 100. 00
2.2 MALDI-TOF MS HiZ¥ENnH2H MAL-
SEREREERTA 2 0.00 2 100.00 .
= DI-TOF MS B #: % 5E , 410 MR H R L E M EH>1.7
N} 3 66. 67 1 100. 00

s sE 2 )@ K5 93.17% (382/410) , 40 {H >2. 0 H
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P L KT S5 8 400 A 97, 54 % (238/244) .
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WHEER TR 2 MRORAEREERE 2 BB . E P s
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% 3,
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e H AR, PR B O B K E 45 R W B 30 min,
VITEK-2 M FH R 35 572 00 i 8 10 2 A A< 22 Fp L85 557
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