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Wi 25 R, o A MO SE AR 117 ) Ae dF S A4 149 #) . BT R B B ) R AR A IR AR R R B Rk AR AR, E R
B 34T MTDB of DNA #& ) | 48 4% 5 B AT 1 & A 48 T & 25 B ik 4 0] (GeneXpert MTB/RIF) JiA R B F & & ik
WAL BRET @ity TR EBEHGRIE(TBIGRA) , @ id 54 4 #r i m 7 ik 69 2k 35 47 7 4& MTB cfDNA #
MBREI LB PG EMNEL, FF MTDB cfDNA ¥ 0 & 3 ik A& M R R &R &R P MTB ¢4
BERIEZHTAARBKREE X =5.714.9.289.9.226,P=0.017.0.002.0.002), % % MTB cfDNA # %
x5 A ki P MTB #94 # & 5 F GeneXpert MTB/RIF, {2 £ % £ %3t % & L (X =0. 143, P =0.705;
X*=0.648,P=0.421); MTB cfDNA # @ Z s MR+ MTB 89 #% & £ 2 F 5 T GeneXpert MTB/RIF
(X*=4.222,P=0.040), M4 428 ,MTB c[DNA #%# %6 MTB 4 £ 4 26.50%(31/117) , 2% 5 F
GeneXpert MTB/RIF[15.38% (18/117) Aotk K 48R # &.[3. 42% (4/117) ], 2 F ¥ A it F & L (A7 =4. 362,
P=0.037;X*=24.492,P<C0. 05) ; 71 TB-IGRA # MTB # % 4 72.65%(85/117), 2 % % F MTB c[DNA
ol (XF =49. 850, P<C0. 001), MTB cfDNA # @ 3% 69 4 E 45 5 B M TR A5, 5 b Fal {4 » %) A
26.50% .100.00% .100. 00% .63. 40% ., X R #E 2 % % T GeneXpert MTB/RIF (15. 38%) fe ik A W BR 4 &
(3.42%) 42 4& F TB-IGRA(72.65%) , £ 57 ¥ A it F & XL (P<<0.05), Zit MTB cfDNA #&nl £ i 51 45
B Wb L E 0 R AR R R B MTB ofDNA 4 42 3 9h 25 4535 i B A 4245 69 5 R 3T 5% .
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Abstract: Objective To investigate the clinical application value of Mycobacterium tuberculosis cell-free
DNA (MTB ¢fDNA) detection technology in the diagnosis of extrapulmonary tuberculosis. Methods A total
of 266 patients with highly suspected extrapulmonary tuberculosis were enrolled in the Hospital from July
2021 to December 2022, and divided into extrapulmonary tuberculosis group of 117 cases and non-tuberculosis
group of 149 cases according to the results of clinical diagnosis. Cerebrospinal fluid, pleural effusion,urine and
blood samples were collected from all patients,and MTB ¢fDNA detection, GeneXpert MTB/RIF,antacid stai-
ning and TB-IGRA were performed simultaneously. The clinical value of MTB ¢fDNA detection technology in
the diagnosis of extrapulmonary tuberculosis was assessed by analyzing the efficacy indexes of the four testing
methods. Results The detection rates of MTB by MTRB ¢fDNA detection were significantly higher in cerebro-
spinal fluid,pleural effusion and urine than those by antacid staining (X*= 5. 714,9.289,9.226,P =0. 017,
0.002,0.002). Although the detection rates of MTB by MTB ¢fDNA were higher than those by GeneXpert
MTB/RIF in cerebrospinal fluid and urine, the differences were not statistically signiflicant (X*=0. 143, P =
0.705;X°=0.648,P =0. 421) ; the detection rate of MTB by MTB ¢fDNA in pleural effusion was significantly
higher than that by GeneXpert MTB/RIF (X*= 4.222,P =0.040). In the extrapulmonary tuberculous group,
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the MTB detection rate by MTB ¢fDNA test was 26.50% (31/117),which was significantly higher than that
of GeneXpert MTB/RIF[15.38% (18/117) ] and antacid staining[ 3. 42% (4/117) ], with statistically signifi-
cant differences(X* =4.362,P =0. 037;X* =24. 492, P <C0. 05) ; while the MTB detection rate of TB-IGRA
test was 72.65% (85/117),which was significantly higher than that of MTB c¢fDNA test (X*=49. 850, P <
0.001). The sensitivity, specificity, positive predictive value and negative predictive value of MTB ¢fDNA de-
tection were 26. 50% ,100. 00% ,100. 00% ,and 63. 40 % ,respectively. The sensitivity of MTB ¢fDNA detection
was significantly higher than that 15. 38% of GeneXpert MTB/RIF and 3.42% of antacid staining,and lower
than 72.65% of TB-IGRA, the differences had statistical significance (P <(0. 05). Conclusion MTB c¢fDNA

detection exhibits high sensitivity and specificity in the diagnosis of extrapulmonary tuberculosis, and it has

good application prospect in the diagnosis of extrapulmonary tuberculosis.
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TR R L T BE R R 32 TG R TR R A O R S
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GERPERO R 4 B B e e e AR R A
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WA PRI SR A HEAT I DNA 6 I 14 7 450 3 g & i
22 K BARA TR/, B AE 25 829912 W vb 19 0
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1.3 ik MR R il A 25 A% M IR AR A B AT
FRAS 3 JE 47 Uk B YU R Y 5. MTB cfDNA £ W
GeneXpert MTB/RIF, [f] B}, JF 43 8 3 25 b B0 #8 k afin.
AT TB-IGRA i 56, LUl PR i 212 W7 45 51 0 4 4
YE K 4 PRI vk R R R U R L B
TR B 1 00 A S AR RE 48 bR EAT SR A BT
1.3.1 MTBIRRSIRRY A 43 5N A M
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LB B WS BORH T TE ) 5B A AR TR PR G
o, T WA WA TT A, FH M) B R & 100 A
TH 5 LB A LB R AT IR 3 45 DA b

1.3.2 MTB c[DNA ¥l

1.3.2.1 MTB cfDNA #E K& 8 K 1 3% br A
2~5 mL.4 C4&MEF 3 000 r/min &> 10 min, B
VBT ofDNA $2H. M s BUOR K PR AR AR 10~
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B, B B A HE ) EE AR AR 800 Ll 4% HEAZ R 41
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1.3.2.2 MTB cfDNA # ¥ {fi f§ MTB SZi} 56
S PCR XA & 47 MTB ofDNA 4 34 £ W, 1%t
T R DU R0 3 K MTB 5 5 P4l AT 91 1S6110, 4%
M4 27. 0 . MTB PCR W A.3.0 pL MTB
PCR 2 I i B(Taq il F1 bR W B b5 JE A0 fi TR 5 0 - 32
HUar i) MTB of DNA K B BR X B8 43 518 20. 0 L 44
## PCR W AR FR . 16 ST % it PCR AL 73,
PHEAFWF .50 °C 2 min; 95 °C 15 min;94 °C 15 s,
55 °C 45 5,40 MEH . RINAKFR K 50.0 pL, 4% i
G Ul B AT Y R A5 SR

1.3.3 GeneXpert MTB/RIF #0784 ¥4 4 HH
PR 4 HR B T 8 A R P R AT AR A T b B A XV S
Ik 5 VL PR VB B I T AS Ak BT AG N L M e AR
VA A Ve B B A e D) 4 0 B S R AT 7R 40 TR Ak A
B, B BSR4 2EBIFR A 2. 0~2.5 mL F GeneX-
pert Dx Kl R G AT, A AT A1 2y 2 h,

1.3. 4 TBIGRA &l SREBRHFNEPLEE M
4mL, T 2h N1 mL %3 N TP B350, ik
AN37T CHFEMBEFE 222D h, BEFHEET 3 000~
5000 r/min #.L> 10 min, B % 8 MTB 455 P41
i A 3 S ARG I 9] < 0 BE A I 4 -y K

1.4 SEitephb s R SPSS22. 0 48 i 1h #E 47 %K
P, FAEESHTAATRERU 2+ TR, £
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XPORE I, DL R RORE KRS EE L BH P 0 1 A B A
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2.1 MTB cfDNA £l 7 . GeneXpert MTB/RIF il
TR PUER G (% fili A 25 4% B 3 S R 2R AR AR MTB
MR R IR ARG A A KRR AR B R K i MTB
BHAEG 1] . AR 35 I PR B 832 W i 91 45 42 41 60 436 45 %
PRI RS 20 191] | &5 A2 1 M B & 57 191 L W IR R Gt 45
31 i H A B A 25 4% 9 9] bk L 25 4% 3 1 B AR 45 4% 5
Bl msER 1 6, MTB ofDNA K I 3 %) i % W b
MTB B K H R R 25,00 % . % i fies B9 0 4G 8 R
22. 8100, XF IR A A 35 0 38, 71 %6, XF Ifi 3¢ A i 2%
9 11.11% ., MTB cfDNA #6 I 5 % ki 25 W L g Jes A1
W IR R MTB & R 3w TR i g
(X?=5.714.9.289.9.226,P=0.017.0.002.0.002),
HAR MTB cfDNA £ I 32 % i 6 % L IR MTB )
¥t R & T GeneXpert MTB/RIF,{H % % L4 it
B (X?=0.143.0. 648, P = 0. 705,0. 421); MTB
cIDNA K6 3 X M s AL o MTB A4S 1 R 0 25 i T
GeneXpert MTB/RIF(X? =4, 222,P=0.040), W3 1.
2.2 MTB cfDNA ¥l .GeneXpert MTB/RIF . ik
AR Y TB-IGRA 7E 4L 3 H 9 MTB £ H %
Wk AEM AN S5 A% 40, MTB ofDNA ¥ 3 %F MTB
BAS HFR 26, 50% (31/117) . B B & T GeneXpert
MTB/RIF[ 15. 38% (18/117)] M & K $i & 4 4
[3.42%(4/11D ], ZRHA G2 E X (X* =4. 362,
P=0.037;X*=24.492,P<C0. 001); ifil TB-IGRA X
MTB B H R R 72, 65% (85/117) , B i /5 F MTB
fDNA 3% (X* =49. 850, P<C0. 001), fEIE4E#%
20 ,MTB cfDNA ¥ 3% , GeneXpert MTB/RIF ., % A
L e £ % fili A1 5 A% AH DG PR M BR AR HE AT 1 MTB 95 Ji
PRI X5 A A H BHAE S 41, {2 TB-IGRA A H BH 1 47
B, W2,

2.3 MTB cfDNA 7% .GeneXpert MTB/RIF, i
AR G 0, TB-IGRA X fifi 4b 45 #% 14 12 Wb 2% fig
MTB cfDNA £ l] ¥ | GeneXpert MTB/RIF, i F #t
R 5 TB-IGRA 12 W fifi 4145 1% 1) R AU 4351 ok 26.
50% .15.38%.3.42%.72. 65% , ¥ 5 BE 43 1 Ky 100.
00% ,100. 00% ,100. 00 % .68. 46 % , BH 4 75 I {8 43 53]
> 100. 00% .100. 00% .100. 00 % .64. 39 % , BH 14 T 00
4% % R 63.40% . 60. 08% . 56. 87% . 76. 12%.
MTB cfDNA Fi Il % /9 R 8 B B & T GeneXpert
MTB/RIF. i At g o, 2R WA G2 E X
(X*=4.362.,24.492,P<C0.05); TB-IGRA Ay R )&
B ® T MTB of DNA Rk (H = RE 5 5 B E KT
MTB cfDNA il ik, 2 R WA Gt % & L (X° =
49. 850.55. 801,P<C0.05), W3 3,
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K 77 12 ik & W (n=20) W s BRI (n =57) SR (n=31) M3 (n=9) M G=117)
MTB cfDNA # ] 3% 5(25.00) 13(22.81) 12(38.71) 1(11. 1D 31(26.50)
GeneXpert MTB/RIF 4(20.00) 5(8. 771" 9(29.03) 0€0.00) 18(15.38)
WA PR R 0(0.00)" 2(3.5D)" 2(6.45)° 0€0.00) 4(3.42)
x* 5. 490 10. 985 9.127 2.077 24,313
P 0. 064 0. 004 0.010 0. 354 <<0. 001

7 : 5 MTB ofDNA K7k H 4 . * P<<0. 05,

x2 MTB cfDNA # il 3% ,GeneXpert MTB/RIF & E B E . TBIGRA ZEWAREHH MTB RN EREEB[2(%)]

fili SN EERE L (n=117)

LB (=149

K 77 12

FF 44 34 FF P [ikis
MTB cfDNA #5 il % 31(26.50) 86(73.50) 0(0.00) 149(100. 00)
GeneXpert MTB/RIF 18(15. 38)® 99(84. 62) 0(0.00) 149(100. 00)
WHITR 6 4(3.42)° 113(96. 58) 0(0.00) 149(100. 00)
TB-IGRA 85(72.65)° 32(27.35) 47(31.54) 102(68. 46)

5 H4H MTB ofDNA &l e d,* P<<0. 05,

x®3 MTB cfDNA # il % .GeneXpert MTB/RIF & F B & . TB-IGRA #& X ffi M 5 % M2 BT SLBEL U0 (n/n) ]

Wik R 5 B H 2 350 0 IS 4 T 0

MTB cfDNA il % 26.50(31/117) 100.00(149/149) 100.00(31/31) 63.40(149/235)
GeneXpert MTB/RIF 15.38(18/117)° 100.00(149/149) 100. 00(18/18) 60.08(149/248)
WR TR A 3.42(4/117)" 100.00(149/149) 100.00(4/4) 56.87(149/262)
TB-IGRA 72.65(85/117)" 68.46(102/149)" 64.39(85/132) 76.12(102/134)

T - R = T ) 50/ BT B+ BB B 80 X100 %0 5 7 5 3 = B 1 1000 50/ B 9 e 480 0 - T 81 480 X 100 %6 5 B T i = &
IFT 4 30 5/ L 4 810 00—+ 1 B 810 50 < 100 06 5 97T 44 ke T30 1 = I 2 e 4970 250/ o P e 4900 50 AR B 1 810 400 XX 100 %6 o FH F 4 1 e PR Fe 432
Wi 25 R, WO A 25 AL RS R IS R . 5 MTB of DNA Kk 8%, P<<0. 05,

3 it it

fili M4t 4% - MTB 12 48 i 3 DL A1 /Y 41 8L 2% 5 51
S UL ARUAT S5 A% P e S AR | 85 A v il B R L 5 A% vk
HE IS 6 I IR 2R GE 45 A% LMk I 25 A% L 5 A% LI R 45 %
200 OMTB 8 IE 5 A, 0 T s IR 5 AT R i
F 5 ofDNA F Bt 1S6110 JE 0l il f PCR &, #
WF 5% & B, Bili A0 45 4% B & A DG 36 A7 JE 58 W Aw A
MTB F¢ 5 ofDNA %) 2 85 FRE 5 Bl e T 12
W7 i SN A% I B AR AR L ARSI ST SR T AN 2 %
e DA A E A TR N 7 NG T £ N ) 2
W IR M) 34T MTB ofDNA A6, 46 ] #8358 A
9 1S6110 .3 i 48 H 5 GeneXpert MTB/RIF IR A
PR YL @ L &% TB-IGRA K il i 7 05 | 45 53 8 25 5%
REF8 T . W1 R 0F MTB ofDNA # I 78 it 41 45 4% 12
Hh B g A1

AHEFELL CRS h 2 % bR i, LU IR 5 2612 Wi 45
BN bRifE . MTB ofDNA #: il ¥ . GeneXpert MTB/
RIF I AP U €6, TB-IGRA 12 Wi fifi 41 &5 4% 1) R 5%
JE 5 26.50% .15, 38%6 .3, 42% .72, 65 % , FE 5+ ¥
4392 100. 00 % ,100. 00 % .100. 00 % .68. 46 75 , BH M

W AE 43 B 8 100. 00% . 100. 00% . 100.00% .
64.39% , 91 P T W 1 4 ) 63. 402, 60. 08%% .
56.87%.76.12% ., MTB cf[DNA # Il 32 1y 5 £ 5 1
5 T GeneXpert MTB/RIF 5 ¥ v di iR 4e (o 46 I
MR AL T TB-IGRA & ill, 22 % ¥ A 48 it % & X
(P<C0.05), GeneXpert MTB/RIF 4t 5 T4 40 21
27 14932 W i 4485 4% B Jili &b 485 A% 14 43 7 B 4G ) 5 2
IAEREEIRKR Z W A, 12 GeneXpert MTB/RIF
X TARGE S AR A A 0 321K, BLXT T AN Rl S AR AR R
R 25 SRR, A F 9 i 38 A M i BU R MTB A6
HUREAR X T M AN AR AR A, i T HA 5 3k
R EAR A H & K WA PR e A9 A R
1. AT I AE il Ab 45 4% 21 8 3 A0 OG89 A 96 A
AKI H, MTB fDNA £ il i %F MTB B9k i 8 0
26.50% . 1 AL T GeneXpert MTB/RIF & i F Hilk
Yett 3R MTB fDNA K5 7 fili 40 45 #% 1912 b v 2
RN AT 5. TB-IGRA 23 a5 46 W A A % 528
RGXT MTB B 1) G 55 [ 1 ok ) B 25 42 IR e A 7 5
o BRE IR IR AS B IR A L AR S AR R R
¥nles i B TB-IGRA Y455, H4F 7 E & MTB
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A D2 K AR ) . FE A TB-1IGRA 847 45 %
W, T B LR A R PRORE AR L s DA B A A
G5 BOLXS R W A —E R BRPE . AR
1 TB-IGRA R W & T MTB fDNA £l 32 |
GeneXpert MTB/RIF i i Hulg 4 o, (0 & H Ak &
FEALA 64, 39 %6, i Hoth 3 Ffsig i 27 A8 0y 12k 4 o
JE 40 100. 00 %6 , $ 78 X Jili S0 285 4% 1912 W 5 995 T 24 A
DU 7 2% B A5 08 P ] 3R AT G B 2 T AR

EHIE— L4 T T R [ 8 B AR A ) MTB
cfDNA 5 W 7 Jifi 4b 45 #% rh 1912 W &L fg . 45 R BoR
MTB cfDNA # I 2 %F bR i MTB {9 &5 H 5 5 =
XiF IR A VRN B s L R MTB i Rk z ., 5
GeneXpert MTB/RIF #f b, MTB cfDNA £ i % X}
K RABRA R MTB A 1 23R 2 T 5 5 R R i
PAKE B s B MTB A R B 22 G A2 B Y
(P<C0.05) , $ 7= X 25 4% 14 i B ¢ 1) 12 W 5 At 43
TR 5 A b LR e X A 5 2 T oY 45 AR A
FEET RN R AR A BRI L MTB ofDNA
K46 1 9 BH 2, 1 GeneXpert MTB/RIF 5%
A PUR Y 4 R K L R of DNA I 3% A6 B A 1
Sk 5132 Wi it A0 45 A% s T 5L i v 77 L (EL AR BF 5T I 3K
FRAS BN, B3k F AN [R] 2 R0 B il A0 45 4% i LA
i /1485 A% 1432 W 3% BE 5 22 2k — 25 Ik 9 HIE 5

ZE L irid . MTB ofDNA fE 4 #5145 & W) 78
Jiti 4145 %32 Wik b 5L 5 i 1 107 FH T 5% A SR R D B AR
SEAZ R R E L LI I A I i A5 TR 1Y) 25 A% R
14 530932 W7 2 1L 5 A 0 A U 4l
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