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Value of different methods in pathogenic diagnosis of central nervous sys-
tem infection
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jia®, CHEN Lan-ting', HU Bo?, GAO Zhi-liang', LI1U Jing' (1. Department of Infectious
Diseases; 2. Department of Laboratory Medicine; 3. Department of Pharmacy, Third Af fi-
liated Hospital of Sun Yat-sen University, Guangzhou 510630, China)

[Abstract] Objective To explore the value of FilmArray meningitis/encephalitis (FA ME) panel and metageno-
mics next-generation sequencing (mNGS) in pathogenic diagnosis of central nervous system (CNS) infection. Methods

Cerebrospinal fluid (CSF) specimens from 29 patients with suspected CNS infection in the Third Affiliated Hospi-
tal of Sun Yat-sen University between June 2020 and January 2021 were collected for FA ME panel detection and
mNGS, combined with bacterial/fungal culture and viral nucleic acid/serological detection results, effects of FA ME
and mNGS in the pathogenic diagnosis of CNS infection were compared. Results The positive rates of FA ME and
mNGS were 7.1% and 9. 1% respectively, which were slightly higher than 3. 4% of bacterial culture, there was no
significant difference (P =1.000). In terms of fungi, positive rates of FA ME and mNGS were 10. 7% and 13.6%
respectively, which were both lower than those in fungal culture (17.2%), difference was significant (P = 0. 003).
The positive rates of virus detected by FA ME and mNGS were 3. 6% and 18. 2% respectively, which were higher
than those detected by nucleic acid/serology in hospital (0). Conclusion FA ME and mNGS are not enough to
replace the current routine detection in hospital, but may be used as an adjunctive tool to improve the detection level
of CNS infection pathogens.
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F1HX #i 22 & 4 (central nervous system, CNS)
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5, P<<0.05 HERHAAGITFEX

2.1 B WGRTAH 29 6 CNS Bl g . 1
Pk 23 (79, 3%) .24 ] (82. 8 %) H FAEI =18 4,
20 i B E ¥y AT FA ME 00, 1 4] Sy T %0 I
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Table 1 Clinical characteristics of 29 patients with CNS

FRE % HER (%)
T 23 79.3
HEE =18 % 24 82.8
SENEE 15 51.7
e P 24 i 1 2 18 62. 1
[ 41 2 R (PCT) T 20 76.9
C % . 2 [ (CRP) F- 5 18 69.2
CSF
WBC(X106/1)
8~500 24 82.8
=500 5 17.2
HEA (/L
0.15~1 13 44.8
>1 16 55.2
W % (mmol /L)
<2.5 7 24.1
=>2.5 22 75.9
& (mmol/L)
<121 20 69.0
=121 9 31.0
2 2 i 1 FH 0 41 25 0 TR T
b= 22 75.9
i 7 24.1
X AT PR 26 89.7
I [t AR A5 e e 3 10. 3

B 5T - FA ME . mNGS #2514 10. 7%,
13.6% MR T EE IR (17.2%) , Z R B G
N (P=0.003), FA ME } R 358 H 1Y 2 35 N
P BR A, mNGS #5 th RER AP A 1 bR SRR .
Hrp Sk W8 &l R AW o B PE. FA ME Kk
EE PR 091 DA B K T A A IR 2 )RR

FA ME.mNGS % 9% 3 B 5 43 5124 3. 624,
18.2% .« o T B P B 4% R/ ML 7 2% K i (0>, FA
ME 5t B 40 i 95 7 (CMV) K B4 40 983 335 5 75 2 )
& 1Bk H A CMV 25 3R 21l IR 25 4 ] K I A i BH
PE. mNGS Zp 4 it CMV 4 Bk, A 26 () 92
T 4 AL EB B S EE B A5 1 bk, Hib 2 B
CMV Z I R AW o B . 1 B8 E mNGS KB
PR AR / LI 27 A5 35 2 B PR L FA ME 3 20
S BE 2 B 20 DRHI T A 5 S e I L K I Sy
TG J5 A, 3 B FA ME R B N ik B8 A% R / 1L
T8 2F R R B . mNGS 23 51 ) 96 92 3 7
4 R BIRTE B A CMV, 4l TR J) W7 oA JR G 5 TR A4
W3 2.3,

%2 FA ME.mNGS, 45 k77 205 5 A d 1% 5l
Table 2 Pathogens detected by FA ME panel, mNGS and
the gold standard method
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HER TG 23 L (P=1.000), FA ME # H %
o B AR 43 30 g 7 B A M 2 TR TR (2 M) LR R
QR R EEERE (1 B . Hod 2 #k = i am
JIEL 25 307 R A8 i IR &5 5 R I ) S BB M . mNGS
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I 26 R . . .
7L R - | -
i FF 4P b 4 9 0 B R B - - 1
Y

B/ AR AR 3 3 5
i i

CMV _ 5 _
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EB 5 - ! -
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£ 3 FA ME.mNGS, 4 brifEJ7 20 B K H 2R
Table 3  Positive rates of pathogens detected by FA ME

panel, mNGS and the gold standard method

BRI 3% 24) Fisher’ s fiff ] #f 2
MR FAME  wNGS  Sfii - =
(n=28) (n=22) (n=29)
i) 7.1 9.0 3.4 1. 000 NA
HH 10. 7 13.6 17.2 0.003  0.003
973 7 3.6 18. 23 0 NA NA

1. FA ME VS #5132, mNGS VS 4 bRt ;3. 1 4] 6
B CMV EB 58 NA: i@ .

3 itig

CN'S Y 2 I IR 1) f 20 T AE » bn AR SR 4 i385
P 259 . Iz CSF i 5L 5 1 AR B 45415
&G B e P9 ARSI A 5t A T 1k 12 AR AN B, PR
L ERA (9 SR 2 2 W e H AT SR I 1, IR
ARk, — RN P 43 12 Wik A5 10 T 006 1515 2 5
MER BT RIS W B R RE . AR BRI AE R R
FA ME 78 CNS Jg& 445 i 1412 W b B A B 19 1
FH . 3 B8 BE R BA 1 L 1 FA ME i B A T
I3 SRR S 43 300 S R W 35 i T TS 9% 4 K BT L PR 40 9 92
g 2 R YL

i JAL 2 PR 12 W L ) R S R YR T R R T
fig, BAK FA ME R W51 7 o {5 75 B0 AR FA v )
BRI AEBL . SCHERY il  FA ME i tf 1 AL gl
96095 9 75 A1 BH P 5 M08 A P I B AR 9 491 1592 Sy
BE PR A AT RN . APF RS RN B8 FA ME
Rt 2 MR AL AN A TR R B 1 Bk CMIV &2l
PRINE MBI . BF5E2 " 3L FA ME 76 [ Bk i
ST T R BB P L B A B R PR TR R B s
T IAAT FH 1 45 2R 0 s 191 v A R R A BB BR T . A
41 5 BB Bk T B 4 FA ME £ 25k 60,020,
BE R B R N 60. 0 %0, S5 Yo fo, K Feek 1 i b BH
REEIE 1007, B IL, X400 BE Fesk v o i 5 46 I
AWM IR R R R AE A 5
—J7 1. FA ME 4% 3 2 fb 4l 2 % i &R 40 . Kl o8
BUE WA SR AR A R kB A S AR A AL
BRAE . AL A I s # i A 3 B (1 B K
5 A TR B 2 91 7 B A0 ML 0 R R TR A i 2 R
FIME . IR SE e AN H H AH(E FA ME %5 R4
i LV 5 R T IO R A B A R ) I A T 2
JEVE B G 4518 . b BT S AT . R IR X A g

il 8 . FA ME #9804 H i stk =, 78 FA ME
T B 1 45 R N 1 TR ) o 5 Sy DA T L T 2
o BRIt 17 AR EE R 4508 RS R B L R L E H U
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ARWEFE WS 77 B A0 M 2 s i e CMV 2
CNS 22t v fis BH 1 230 a5 vy 00 D A 77 B A% 4 i
20 T — 2 BH PR AT T O R B TR M
JELAA T S B2 Bl R 255 AIE A0 45 B R I
JE AN CNS g e 45120 Bl 2 2 M R 18 5 2 B 1
CNS B BIFFE /R A 39 Y6 (1 4 22 2 307 45 T s SR
PG 1 58 R M A Ji5 38 RE B A T 20 T A i
RV AENG 1 o 7 B A 2 20T R T X Sk A
FEHUHE R R IR 24, H BL AT X 1 5 58 1) 28 36 14 Vi o7
AREFC MRS IR 51 S 1 50 N B g T A% G B SR 1
BHPE AR I DR 3% B B 2 R S R ok 42 2= 3
R R 12 W R R T I N BE . AR E A, FA ME
AN 7 BAAZ 240 i 2 5 R DR R ) A R A PR
00 3% g Ji AR 1) PCR G I 7 JH: A, 75 Ml A6 0 7 12
RO E Y. O SCER R IE By 5 B CNS gk
e FA ME BRI 2 W7 i 7™ 502 200 i 2 307 5 1 i 1 il
2o BRI S I SR AR S M B BT IR T S B 1 AR R
i B> T AN BB 25 Y R iR . SR
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FA ME £ ) 2 02 307 5 1 29 80 52 O 75 9L 18 . 0
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CMV 5 5|2 AR B gy . il CSF 45 5 Bl i
#|, CSF t CMV Ry th AT 58y J5t A & s 7 7T R
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i AT SR A I IR TG 00 . F 5% B FA ME g2
7 TG B AE e T 1 B B Al S A 2 AL
CMV UKJe — HPIRIBEE Wi 7 NI Z k75 6 T al i
TR AR FH M 14195 00 i R 52 3 ey 7 R 3
5 — 771 » Hanson 2507 8 33 58 FA ME 3 CMV
BEATERIE DL . ABEFE A 1 Bk 4 FA ME Al
CMV B . mNGS A6 B L 10 25 5 W K i 44 7% 18
Jy CMV fik i fiki ¢ . WF58 & 3. FA ME 145 2 6
TR T B SE ) PCR RGN, B4 0t 9 000 32 {1 B
PE B 45 5T RE i A AR o 7 2R (IR B AN T RE R
BT FA ME X5 3 o ko v gt

FA ME 24X 4E X 3R A5 1 CNS L S 44
AIEA T B R YL CSF b AR G 2 H NN E
Bt A S5 I 4% 1) SR AT FA ME R . A<
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43 B Be kA3 9 CNS e 5 5] FA ME Kl ¥
B IR SRR A

mNGS & H At AR F 2 68 A B A T A
LT B, i X R FEAS 1) DNA 5 RNA # 47
A R S AT LG i 45 A 0 22 o S A 9 L EL
DRl s 2 o A5 o R 4 R O R B 2 R ) e e
Z G AR S R A R O ) A2 B YRR
W) TG By LR IE 2 o 1 38 N IE R A A 40 2
JE DU 1 5 At v 56 E AR BE S AR O 9 2
LEGERR RIE Y . 75 CNS B, mNGS 2 i
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Ry 20 H R Ay 2 ONS R ) 2k
e RS PE CNS e iy 1 e 4 T Be . AR WP oe 4
R BR mNGS #5405 5 75 HA 9 @ i R, 0
FCAE o5 T A6 I 77 TG PG 34 5t o AFL R A A6 AR B M 1 1
Ol CRAERTZETE 2 T R 3 A T B Bk D . T
P I DA 52 82 oy AR 4 A 2 1 o 19 1 R Ak 3 B A T
R

PALAERFSE FA ME FE#7 1T K& 1 it B2 I7 ML Wi is
L N T 18 %) CNS L2 W v iy 8 3 R
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RMBELHKABRN.82. 8N BHERT 18 %, HKA
ML X, & FA ME 76 KRl 5038 R oy BAR £2
S BEBESE . 4 mNGS 7EFRE & 712 i A iF
FEAE 4 mNGS BEATA LG 4387 . #F — 2042 8 T R 5T Y
S W5 2 SR H A T I R 1 S5

B R AF 9 B R AR R N AR B 5 I A
JE . AR 29 (T EE CNS e i F 5% 7 FA
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