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HE. BY WIHMEEY B 5O (SAT) P iSWi 5 i % ( TBM) AYIG RN (E. 77
B BRI 2 R G R 4961, FLh 328 Bl 2 RIZIBEATBM (TBMAL ) |, 3 4116811128 I R %
BIZWHERRTBM (XFRRAL ) o J3BIRHIREFRIE . RABSERN (PCR ) FISAT W) A4S 220 & I A R REAR
FEEE 3RO R NS A AR AT T (MTB ) RIRLAE. &R LUGRIZIKI TBM AR, SATH GG FEAMTB
HIRUERME (15.24% ) @ TR (11.28%) (=2.24, P>0.05) FIPCR (6.71%) (=12.23, P<0.05) ; 4
SPE (99.40% ) BEARTEEFRLAIPCR (¥4100% ) (x*=1.00, P>0.05) . PAREFRIE bR, TBMAISATH:
T M TB I EUEYE (37.84% ) T TPCR (21.62% ) , Fistk (87.63% ) FIFFA % (82.01% ) i FPCR
(95.19%747186.89% ) . RiFRiEHSATIEE, MTBFHYER 1R ERILLI2EE X (=224, P>0.05) ; 5PCR
Wi, ZREBEGIHEN (=419, P<0.05) . &5t SATH AN P IYMTB, SUStE s TR 7R
FIPCR, A7 By FTBMIFIAISW . 3F0 5 7RG R I T 42 5 ik B I MTB A BH A HH 3R

KB IRY BAR SSRGS s RS

Clinical role of SAT in the diagnosis of tubercular meningitis OU Weizheng, QIN Wan, WANG Qiong,
WANG Mingdong, ZHANG Juan, XU Yong, ZHANG Tingmei. (Guiyang Public Health Treatment Center,
Guiyang 550003, Guizhou, China)

Abstract: Objective To investigate the clinical role of simultaneous amplification and testing ( SAT ) in the
diagnosis of tubercular meningitis ( TBM ) . Methods A total of 496 suspected patients diagnosed central nervous
system infection were enrolled. Among them, 328 patients who were clinically diagnosed as TBM were enrolled
as TBM group, while the remaining 168 patients who were clinically excluded were enrolled as control group. The
cerebrospinal fluid specimens were collected and analyzed by L-J culture method, nucleic acid polymerase chain
reaction (PCR ) and SAT. The efficiencies of the 3 methods in detecting Mycobacterium tuberculosis ( MTB )
were compared. Results Taking the clinical diagnosis of TBM as gold standards, the sensitivity and specificity of
SAT in detecting MTB were 15.24% and 99.40%, respectively, the sensitivity of SAT was higher than those of L-J
culture method ( 11.28% ) (,*=2.24, P>0.05) and PCR (6.71%) (x=12.23, P<0.05) . The specificity of SAT
was lower than those of L-J culture method and PCR (100% ) (x’=1.00, P>0.05) . Taking L-J culture method as
gold standards, in TBM group, the sensitivity, specificity and consistency rate of SAT were 37.84%, 87.63% and
82.01%, respectively. The sensitivity of SAT was higher than that of PCR (21.62% ) , while the specificity and
consistency rate were lower than those of PCR ( 95.19% and 86.89% ) . The MTB positive detection rate of L-J culture
method had no statistical significance with that of SAT (’=2.24, P>0.05) , but had statistical significance with
that of PCR (*=4.19, P<0.05) . Conclusions SAT can rapidly detect MTB in cerebrospinal fluid, its sensitivity
is higher than those of L-J culture method and PCR and it can provide a reference for the early diagnosis of TBM. The
combined detection of the 3 methods can improve the positive detection rate of MTB in cerebrospinal fluid specimens.
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LEAE IR % ( tuberculous meningitis,
TBM ) M40 HE ( Mycobacterium
tuberculosis, MTB ) 5| 1) i)™ & 1 fiti S 45
B, i BT IS R 5% ~ 10%!", R
R, RIERIE15% ~30%" . HEl, 2
TBM 3 AR I CIE RN i A I, JH g
JF2E AR E 2 Wi bl i AR A TP MTB
AL, FEPURY O HUREZE, HARE
X MTBHAES % 0 BFF# ( nontuberculous
Mycobacterium, NTM ) ; 53Rk B AREE K
. ATEE, EEEFRFEWCN6 ~ 8F, B IEiRIA
7o MTBREFRAGINEI AR Y 7922 . —2RJELIRNA
P38 Ry E Al . LADNA KRG DU AR i A% R A
FR, PR R A MEE R Y ( polymerase
chain reaction, PCR) , HHjENIME ALK
MTBAZFRAG I 2 5 T S HoAR ;. 2D
RNAY G A Ll LA 4G I A 14 A% A DN 4
AR, Qe R S 2O I ( simultaneous
amplification and testing, SAT ) . MTBAZERK:N
FORGURNE . BB, BRTCH) 2T
PR o AWEFEE S B 7% . PCRAISATHS
IR FEA T MTBRYZRE , WA SATZETBMZ
W e B 1 A
1 #RFAEE
L1 BFEXR

PEH20174E6 H—20184E9 A SR fHTH A 3L T
A ROA L BERL P X A 2 R GG Y R 496
o, Forh328{ 2 im RiZ W TBM ( TBM4L)
[(F1970] . L1314, 4F#% (33.5+18.7) %1;
351685 221 REEHIZ W HEERTBM. (X R4 )
[100f1 ., Z68fl, iy (40.8£20.5) %],

1.2 FEALERANH]

ABI 7300521526 E #PCRAX (2 [E ABI
ZvF]) . Extractor 36#%FRPRERPL (LA
WA YA BRATE ) . TLISSSL AT 7 M fPCR
I (PR RERLARAT ) . FZP-1R %
aifl ( F AR R AR ) L K30T
XS ( EEZEERAERAR ) 5 PR
il A B SR SL AT 2L K B R ( p-Nitrobenzoic
acid, PNB) }igedht (BRUFERFHE S TRARA
Al o T REAZRAI ( PCR-ZEOEIRETE )
e (bR A YA RAR ) | R

FFEZRRAST ( RNAMERY 3#9) il & (b
YRR R A )
1.3 ik

KB BE T REALZ6 mL, 7528
Kz, 18 (292 mL) ATAIEESE, 148 (4
4mL ) HTPCRHISAT.

1.3.1 TR KE A g T2
AR IR 3L I, WS A ean i A, W
B FEAYE . 2 B A B R S B SCER[3 18 T
PNBilH, HWIEMEIEPNBR AL AR K, W% g
ANTM, JeZ %% AMTB,

1.3.2 PCR #2412 mLIKNE WA T/ETF
MPEATPCR . FEARMTBY 1R £ SHY, HAGER
B{H (cycle threshold, Ct) <363 HMTB-DNA
FHM:; FEARNTMY B h 4 2SR, HCtfEH<40%
SE ANTM-DNA [ ; MTB-DNAFINTM-DNA)
S PAVERE, HIHMTB-DNAFAYE; MTB-DNAFI
NTM-DNA AR, H R JC B Bk

PIRF& A BB BEPEXT R A T

133 SAT #2515 mLINE REEANIALS mL
BT, 14 170xg 05 min, 5 LIE; A
50 pL MTB-RNAM B, 056217,

il A IAEAS . B R DUAEAFISO pL BF 44 X AR
JCAFZP- 1R SN (VR AR BERAE K T LA
), EAELELS min/5HUE, 14 170xgE
05 min, IERCAEIRNA . B2 pLELEs
FIRNANIAET30 LA S8R 0 A T 14 ol S v
B, FKI0TAIEEAFN60 CH'E 10 min,

342 CHUES min, ZJEHRFFFE42 C, A
10 uL SATH; R FHTLI8S LI ) 5E F PCRIX
HEATY G (42 °C 1 min, 40BN, H04h%1
WHE, PEEFAMIEIE ) o 255 HIW: Ct{EH<40
HE MMTB-RNAFHM:, Ct{i=40%]2E AMTB-
RNAFIME. D& Har i BT . BHEEXT B E A
1.4 SGitean:

FKHISPSS 17.05 i t5 53t 40 Ao 114K
VORIABI SR R, 4L SR O R, U
P<0.05hESAGITFE XL,

2 #R
2.1  TBMEHHS BR A 3Fh 7 v A 45
4961 ik B W AE A, BRI B B3 TR
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(7.46% ) Hkk, ZPNBXI X EH IMTB.,
PCREGIMK: HMTB-DNAFHE22151 (4.44% )

SATH; HMTB-RNABHES 145 (10.28% ) o W
#1.

#£1 TBMALG¥BAIM ERNER il
4151 ik PCR SAT
FHE [HELES FHAE A A B
TBM#H 37 291 22 306 50 278
pOpiE) 0 168 0 168 1 167

2.2 PURKIZBITBM R & brif, TBMALFIXTHE
ZH3FP T EMTBAGII R RE L4

SATHI MM TB UM i s (15.24% )
HRFRERE, 2R EGITHFE (=224,
P>0.05) ; 5RCRILE, ZRAZKITFEXL

(x*=12.23, P<0.05) . KiF#iEMPCRAGM
MTB R 100%, H5SAT (Bt h
99.40% ) H#, ZERILIHFE L (=1.00,
P>0.05) . UWR2,

K2 3FFHEMTBIGNRLBE

ik UM% FERE% FFER%  RIZH/%  WIZH/% Youdends B FHNEHIIN(E/% B FN (/%
Bigrik 11.28 100 4133 0 88.72 11.28 100 36.60
PCR 6.71° 100 3831 0 93.29 6.71 100 35.44
SAT 15.24 99.40  43.75 0.60 84.76 14.65 98.04 37.53

e S5SATIL#, P<0.05

2.3 DI MR ME, TBMZL3RN )7 sMTBH:
MZ5 T g
TBMZA328 % i HWF AT, 7765
(23.48% ) WM EIMTB., LLEEF: 8 R,
SATHIFF AR NE2.01%, MHUBRM:N37.84%, %
SMEH87.6% . PCRIGFFA K H1186.89% ., HUEAE
F21.62% ., FEtEN95.19%, WLER3.

R3 TBMA3IMTEMTBR N4 R L&
PCR’

SAT
lﬁz N
R B Btk B B
FHE 8 29 14 23
BH: 14 277 36 255

W SEFREMTBIE LSS, *P<0.05

3 it

TBMJE T HAE L5200, 450 B H e
B EZEREZ— XTBMEHE T2 W
MAEIRYT, W E R B R . BUEED
B TTBMEE WIS REREAR . 2B
AL G R R AL, I B 5% e 3 A A Ry
TEPESS R, SEWHIZTBMMERE K, (H
6 R B REEAS HR M TBAT SR 612 TBM AN 4
bR

SAT 23 T #7914 (transcription
mediated amplification, TMA ) FI{HEY I+ AR

J J AR 1 — TR A A% FR A 4 A, L
A BT RSP E R MTBAZ B ARNAY 385 | 4 K
ACEEF R AR, FIM-MLV 2% 55 filf K b e %
SRIGPERITT RNAZ SRl [ 0 50 0AZ R 1 R 4 4
S EAT I, RRAS PR | EHh i A AR
I EMTB. 51503 T DNABR IR Y
BEARMEL, HAELCAY (1) WHUERER
ik, BRAEfIE, faErEmas it es; (2)
AL AGHE AR R PRI A ) B F RN A, 7T A 450k
fisdy; (3) FIRNAHTETRE T AATE, SATIA
AT WEIBR TG s S 259978k (4) RNAFEDL
HILDNARFE DL, JF HYOUPRIC A RNAR
FERTRIEA G 355, P A Utk o
AWFFER R T4k . PCRAISAT N Wi ke
ARVEATRIERGI, FLAS RO EERIZE R, LI
Aili SAT PR A I o B W FEAS P MTB R AL RE , 45
KR, LUGRIZE TBMAE bR, SATH
MTBI U F15.24%, SEi3 (11.28%)
i, ZREGEIT¥EX (P>0.05) , 5
PCR (6.71% ) lb#, ZRAFHIT#2E X
(P<0.05) , SikifgmsE SR 5. B
B, T SATR I kB AR A 54D, st
AT . SE R AE VR . M s B S
FEARRTFFE 0 2, 45 045 i R SAT XX e i
A IMTBA B R UsbE, PR R
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o ARWFFER 03B AR BAE L 34 T0 7 X il
BRAEARVATRTAL R, IE T 3Fh 7 P A6 I i e
AN —20E, S T RIS ] ek . HA
I H R R A . BURE D, BUaS 2R yT
e JO S A B O Ay e U R RS R R, AR
FEMTBR I BUSPE AR o 20094, Ha R4
oI TBM R E FEPUSS % 25108 7 1 B U
DF6 mLAY N R T AN KA, IF HLAEK:
W ERE IR R FEAR3 000x g5 .0 2720 min'",

AL R B, SATHIIMTB R4 -7k
4199.40%, BEAK T HEF1FIPCR (100% ) , 1H
S TG4 L (P>0.05) . SATHIPCRIA]
J& T o F AR, B SER R s g &
K G Eh B 65 . 20004F, BARANZE g,
SAT ISR HA — & RN, (BASRAFAE—
PR R SR, R SATRIIRNAY)
R, (AR SR T RE S 5 Y . AT
5T SATREI H BB B, 4R 7R % AR 7R 4R
i R R A R ST A TR, R Ak R R
A AL BE

AR REZH, BIREMTBIHMER 1%
HSATER IS E L, SPCREFAGI
B, SATRE G e MTB ()46 I 20 5 o 45 30 %
Fiu:, LTPCRHISAT, £ B BRI 3

RNARFAREE, Q05 5838 A0 i 6 W % TR i AN
%, MSATEAEREERIA Y, 7E% iR feat
AR 7 AL R B Rl K, BT RE Sl S AT
SIMTBI K R R 34, ErpAR b %
i NAETERZTR Y BE Ml 350, A s AR B4 1
AR Nt s ] 8 S BOH 4 R
FEPABAYE, WS AT BT

ARAFFRLE SRR, 3RO AR M TBRAYE
KRN 23.48%, T — 1 AT — Tk,
HAT, mJo—fml bk | o2 W s 20 i
Tk, RHISAT. PCRAFPLH /> Fi2 Wi REX &
RGN EFR D, ANMUTLR SRR, @]
PIAR S W R A, A I R X 45 20 112 TR B ik
TR . PR AR

g LTIk, SATRE TR K I ik W b i)
MTB, #USHsmE, THTX TBMEE 175

W2 3R RBCA RS DN AT B2 e I M TB Y
BHAEAGE 32

S 3Lk
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