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Study of matrix-assisted laser desorption ionization-time of flight mass spectrometry
(MALDI-TOF MS) for rapid detection of pathogenic
bacteria isolated from sterile body fluids
WANG Jie', JIA Qian®*, LI Jing', YANG Chao-ju', TIE Yan-qing'
(1.Department of Clinical Laboratory, Hebei General Hospital, Shijiazhuang 050051, China ;
2.Medical Examination Center » Hebei General Hospital » Shijiazhuang 050051, China)

[Abstract] Objective To explore the clinical application value of matrix-assisted laser
desorption ionization-time of flight mass spectrometry (MALDI-TOF MS) for rapid detection of
pathogenic bacteria isolated from sterile body fluids after positive reporting of enrichment.
Methods Four hundred and twelve specimens of sterile body fluids with positive broth culture
were collected from Hebei General Hospital. The positive specimens were microscopically
examined by smear Gram staining, and inoculated with solid medium for culture. The bacterial
membrane grew at 35 °C for 4 —6 h, and the single colony grew at 35 °C for 18 —24 h. The
VITEK MS was applied to identify the bacterial membrane and the colony respectively, and the
results of the mass spectrometry identification of the colony were used as the reference standard
to analyze the identification rate of the mass spectrometry identification of the bacterial

membrane. Results A total of 412 pathogenic strains were identified by VITEK MS (colony) ,
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including 212 Gram-positive cocci (51.45%), 172 Gram-negative bacilli (41.75%) and 28 fungal
strains (6.80%). Compared with the VITEK MS (colony) identification results, the overall
identification compliance rate was 91.50% (377/412) for VITEK MS (membrane), 89.15%
(189/212) for Gram-positive cocci and 94.19% (162/172) for Gram-negative bacilli, all with
significant differences (X* = 36. 553, 24.319, 10.299, P<C0.05). For fungal identification,
identification compliance rate was 92.86% (26/28) by VITEK MS (membrane), with no
significant difference (X*=2.074, P=0.150). Conclusion The application of MALDI-TOF MS
for 4—6 h identification of sterile body fluid specimens after positive reporting can further shorten
the identification time of pathogenic bacteria, provide rapid and accurate identification results,
and provide an early basis for the diagnosis and treatment of invasive infectious diseases in clinical
practice.
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Figure 1
body fluid
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Table 1 Comparison of identification results of 412 pathogenic bacteria

VITEK MS %% (H#%)

VITEK MS % 5% (5 )

IR R 5 B B ) 55 R B
2 PR A 212 212 100.00 189 89.15
22 BT R 172 172 100.00 162 94.19
N 28 28 100.00 26 92.86
&t 412 412 100.00 377 91.50

2.3 VITEK MS %5 212 kA 22 BH M 5K 3 0 25

Ihd VITEK MS % (B V%) 58 ) 11 Fpogs 22
FHMEBR . 2L 212 #k, VITEK MS %5 (i i) 4k
YE 189 MR (89.15 %) F ZE IR 1A (13 bR Fl
BOOBR TR (3 B I S8 A B 30 100 76 5 4 8 10 ) 2
BRTA (19 #R) (R BB BRI (51 B LSk 2 BR 1 (12
B BRI ER TR (42 ) %5 58 £F 6 5 =90 0 5 A H 4 Bk
B (35 M) . I A 45 Bk T (23 MO BEEMF A RN
8596 ~90%% ; AL JE £ BR A (8 MR L M Ik 4 4 BR 1 (3
RO VEERE/ D I BE BRI (3 M) B EM AR <80%.

A B O 2 BR A Y S E AT B (94,74 %6, 18/19) 1
T ik [ it 197 7 25 BR T (88.43 %0, 107/121) 5 % ik Bk
R S A A R (50.00%,7/14) , WLF 2.,
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SEAS TR 1 BR R WA e e B BREA . W Ik 58 BEBR TR 2 AR R
AR I L SR/ D B ER T 1 bR AR N
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Table 2 Comparison of identification results of 212 Gram-positive cocci

VITEK MS % (%)

VITEK MS % 5E ()

IR B bR BEECD o B BEE D
A 9 5 A PR A 19 19 100.00 18 94.74
e B A BR A 51 51 100.00 46 90.20
IN KR 35 35 100.00 30 85.71
R IR TR §E) 23 23 100.00 20 86.96
Sk R 4 Bk OA 12 12 100.00 11 91.67
PR i BR B 42 42 100.00 41 97.62
e ERTA 13 13 100.00 13 100.00
5 R TR 8 8 100.00 4 50.00
M e 48 % 3K T 3 3 100.00 1 33.33
G / 11 i R 3 3 100.00 2 66.67
JHE B R T 3 3 100.00 3 100.00

A1t 212 212 100.00 189 89.15
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IR M2 5E (K5 9R 18~24 h J5 PAAN T 98 R S E 4
A AN TR 0 2R e L e A RN AR 22 57
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Table 3 Comparison of identification results of 172 Gram-negative bacilli

VITEK MS % 5 (& %)

VITEK MS %5 ()

IR B 55 B R R )
iti 9 5 B A1 T 52 52 100.00 50 96.15
K A 47 47 100.00 47 100.00
7R 5 A T 5 5 100.00 5 100.00
334 /B EC J T 1 3 3 100.00 2 66.67
5 IR 3 3 100.00 2 66.67
JEE AR E AR T 3 3 100.00 3 100.00
i & R ST T 38 38 100.00 35 92.11
) 23 2 S P T 11 11 100.00 11 100.00
WE 2 2R R 1 B TR 3 3 100.00 3 100.00
/b B 4 T B L T 3 3 100.00 2 66.67
JIv 5 9 A7 T 8 1T T 2 2 100.00 1 50.00
AWEE AL/ A AT BT 2 2 100.00 1 50.00

At 172 172 100.00 162 94.19

T ox PSS 55 R 0 B AT i/ BT IR FF L BLAR O 5000+

* JBUH MR A5 2R AR L/ AL TR AT I B O 5026
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Figure 2 Results of mass spectrometric identification of

Klebsiella pneumoniae
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Figure 3 Morphology of Klebsiella pneumoniaein blood agar

plate and eosin methylene blue agar plate
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Figure 4 Sequencing of the amplified product of 16SrRNA

gene of Achromobacter xylosoxidans
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26 2FEETEEERNILK 5 VITEK MS
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it L (X2 =36.553, P<C0.001), 2 [k Bk
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0.001) ; %5 % BAPE AT B % 22 . VITEK MS B 75) %
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Table 4 Comparison of identification results of 28 yeasts

VITEK MS % (%)

VITEK MS % 5E ()

9 D TR SRR

e HREL YR () e E HREL YR
[ERpes | 12 12 100.00 12 100.00
I AR TR T 9 9 100.00 8 88.89
S AR 4 4 100.00 4 100.00
A IR 2 2 100.00 2 100.00
R B R T 1 1 100.00 0 0.00
ait 28 28 100.00 26 92.86
R®5 VITEKMS(E®)S VITEK MS(H IR ) £ ER L&
Table 5 Comparison of identification rates between VITEK MS (colony) and VITEK MS (membrane)
€73+
2151 4B T bR 2 P R B2 AT TR (RSN ]
VITEK MS % 5 (& %) 41 412 212 172 28
VITEK MS % 5 (i i) 41 377 189 162 26
X*H 36.553 24.319 10.299 2.074
P i <<0.001 <0.001 0.001 0.150
3 it i AP S T NI IR R E S et 2
T E

TG VR VAL 458 W s B s RO L 2 R L G
W O BB L T B RS AR A,
AR W L 42 2 P S T AG: M R AIG L I R 52 56 % mT LA
P REAR BN TR A D HEA TG B g e . b
FERE IR R R T R R AR K, SR A Il B SR
T VA VR VB HE AT 1Y T B R L BB A K B e R
U RS v I S G TG B R R AT 4 T
KR 4 B B 5 A BA J5 e Ak . % 58 %5
WA MG IR 18~24 h )5 BUAAS T K R 17 4 1k
YE T B I A S R R AR S, HE s
SEVRARA I, 83 MALDI-TOF MS B 42 4 5 5 fif
K535 J5 T LR AR, AR A R 5 0 B AT V5 B R
AR A I PR R TR T B2 5~ 45 min"", LU
FAAL A0 T % v LB 16 ~18 h, B RERE BT %
FER IR 24~48 h, W E 45 T e mf ],

MALDI-TOF MS 1k ky — FOBr £ AR L 3 48 5k
FEIG RS E D2 Wi 45 80 T T B R G HGE
T DA A B 3% 5 b 8% 3% 10 40 B VR 0 48 2, I AE B
HBURAL G2 10 2 W Ak 24 55 e ikl . Wattal 55000 %
MALDI-TOF MS %5 12 003 T i 24 ¥ 70 85tk it
FTVPART L4852 PR TR L 85 22 B0 AL 2 O R o
FF# s MALDI-TOF MS 7€ # 7K F I B 4% 1F i 45 &
95.8% By 4> B ¥k, MALDI-TOF MS % F /b WL |
BRI LR ek e R TR v I 22 s R N I B
IR WK AL oA A S 2 BT T T &, TR e B X
KM R, MALDI-TOF MS i 31 44 9 J5 14 14 &
P03 5 H5HE A e s A O B B T R R AT L Ok
TR T L AT B T R R AT SE BT L T R R

T3 I PR AR A 43 B 1 o A FF A o R T e RE
B R B RREE DY . AR5 VITEK MS
CRVE) LS5 412 PR TR TR B 46 8 2% BH M BR 1
212 #R(51.45%0) (s = BAPEFF A 172 Bk (41.75 %) Al
FLTH 28 BE(6.80%) ; VITEK MSCH I Bk % i &
91,509 (377/412) , AL 5 4 % BH M BR 1 189 %
(89.15%0) i 22 BPE AT & 162 Bk (94.19%0) F1 H 14
26 $R(92.86 %) , B AR R IS E R,

W5 W . VITEK MSCE ) % 58 XA [A] 1 &
TR Y S E RE DA 2200 B 22 B VAT TR Y B AR A
FEAFA R T 2 P BR A 45 22 PR BRI b, 4 8
038 2 PR 19 2 8 AR AR (94,74 %, 18/19) 1= T
[l it [ 4 7 75 BR T (88.43%,107/121) , X 5 i 7
ST 9T A R — B 6 BE R B A AT A R R
(50%,7/14) i T 24 M 2 (1 AR R A W 1 st A% 48
A=Y MALDI-TOF MS % 2 #8611 40 iy
AT, OIS T Rk 0 A B, L AN 4 B A
XAy F i 2 000~20 000 Ay A% 0 1 2R 1, SR 1
MALDI-TOF MS JG ik [X 43 A% W5 8 11 i BE PR ~F 19
e, R AE R H# VITEK MS $0#8 5 mF 2 Fhak 3
Tofv V] A 40 AE A AR 0 K G 3 X9 i i R R 22 8] BT
21 2% 0% F AR T SRR IR AR 1 48 S0 0 8 R AR VAN 1]
T BN A R R AR IR Rk A S
Jl B R AT, S A5 R B AR E N 50.00%0 . EREFEFLIE
IS HEEEEREF TG F R, FHH R4
S e M RE T B R A KA (48~72 h) 75 2
K% RS I [E] R RS 22 1) A TR Vs A T AR e A A 2
E L A %8 W 2T AR &, 1 MALDI-TOF MS
I 4008 T H A 1) % i RR L 4 T T
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