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(AZE] BW AEXHEAZTXAEMWEERR (BALF) ¥ 50 B4 2 B ml 2 ik ik 5 Ao R B 3G 77 XA 25 4
BT ARAE, B ERE —HAEN T ERS G AREMGI LSRG AR E, FiE SRR 201657 A Z
2021 49 ARLEMN TR FE LRGN FTIFERAERG 7 718 % &5 9% 7 Forh, PT A 84 69 BALF £ K3 &
2T BN KRR IER 4 /AR 4 B B B i A (TB=DNA) | 25 4 5 B 8 RNA 238 37 3% 92 B ] 3% R
(SAT-TB) #= Xpert MTB/RIF #i] (Xpert) , vA s JR 5 W7 A & 47, YA 90 Ak 5 3K An R ) 40475 5~ ik 45 M 0 14
B, R EAT TI8 L EHEAMMNS M, R A S TB-DNA SAT-TB #= Xpert # ) f 45 4% 69 o 28 T @ 4%
(AUC) % %] 4 0.58.0.70.0.77.0.73.0.79, Xpert k., 3+ AP kb AT He 7) 20 A FF L3294 BT 2k A 8 I . B SR IR A
TB-DNA+Xpert B4~ AUC B4, =5 & F TB-DNA +Xpert+3& 7B 4 AUC Rtk , W 5 A+ TB-DNA + SAT-TB+
Xpert+35 /A AUC o E . 3 A B4R 206-49 AUC 3R4T # #3 Fe 32 8 L, M0 3669 AUCAR T = 3R A= w9 31 (Z 5 51
=9.63.9.90, P¥ <0.05) , Z R B4 69 AUCHK T W3R F= 23 (Z 5 %) =4.14.3.65, P¥# <0.05) , Z R B4 49 AUCAL T
WIR(Z=6.97, P<0.05), HRIEAS L LR AUC X M 4, 2 F R4t F &L (Z=1.62,P>005)., &t £
BALF # & ¥ W7 45 4 0, Xpert B B4E Tk R (3& 9% \TB-DNA SAT-TB; 16 JR 4 32 & 45 4% Fa b A th R 3EAT 50 B BE A
B}, 3 7542 A TB-DNA+Xpert 343X TB-DNA+SAT-TB+Xpert+3& Fx B A8 75 LA 45 4
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The independent or combined diagnostic values of five tuberculosis detection methods in bronchoalveolar lavage
fluid for tuberculosis PENG Lijun, LIU Libin, WANG Jing, et al.Clinical Laboratory Center, Affiliated Hangzhou Chest
Hospital , Zhejiang University School of Medicine , Hangzhou 310003, China.

[Abstract] Objective To analyze the diagnostic values of five tuberculosis detection methods with different combina—
tions in large samples of bronchoalveolar lavage fluid (BALF) in detecting tuberculosis, thus to find an appropriate proto—
col to improve the positive detection rate of clinically suspected pulmonary tuberculosis. Methods The medical records
of inpatients in Hangzhou Chest Hospital Affiliated to Zhejiang University School of Medicine from July 2016 to Septem—
ber 2021 were retrospectively analyzed.All patients used the same BALF sample and underwent five tests (smear, culture,
TB-DNA, SAT-TB and Xpert).Using clinical diagnosis as the gold standard, the sensitivity, specificity, PPV, NPV and
AUC of five tests independently and with different combination regimens were compared. Results A total of 7718 pa-—
tients were included for analysis.The area under the curve (AUC) of smear, culture, TB=DNA , SAT-TB and Xpert to de—
tect pulmonary tuberculosis were 0.58,0.70,0.77,0.73 and 0.79, respectively, and the diagnostic value of Xpert was the
best.The five methods were arranged, combined and compared in terms of diagnostic performance, and it showed that the
TB-DNA+Xpert combination was the best in the two combinations, the TB-DNA+Xpert+culture combination was the best

in the three combinations , and among the four combinations, TB=-DNA + SAT-TB + Xpert + culture combination was the

) . best.Comparing the AUC of the above best combina—
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tions, the AUC of the two combinations was lower
than three or four combination (/=9.63, 9.90, P<
0.05) , and the AUC of the three combination was
lower than four or five combination (Z=4.14,3.65, P
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<0.05) ,the AUC of the five combination was lower than that of the four combination (Z=6.97,P<0.05),and there was

no statistically significant difference in AUC between the two combination and the five combination (Z=1.62, P>0.05).

Conclusion When diagnosing tuberculosis in BALF samples, Xpert is significantly better than smear, culture, TB-DNA,

and SAT-TB.In order to improve the positive detection rate of tuberculosis, it is recommended to use TB-DNA + Xpert

combination or TB-DNA + SAT-TB + Xpert + culture combined protocol to detect tuberculosis.

[Key words] tuberculosis;  bronchoalveolar lavage fluid; diagnosis; molecular detection

TEABRIE BN, 45 0% 2 R BOL T 2 25
W Z —, Wit 2020 4 45 8% i 2 2 T COVID-19 Z
Je B R — SR PR SO SR R BRI B Y
L A AT R A R 132 W ) 445 A% 1Y) 2 BN
MR EIRIY BCE R, SV MIEHEVE W (bron-
choalveolar lavage fluid, BALF) A5 B T ¥ 4% A B PE
FR SR Wr . D98RI, BALF 38 1 il
SERZ ORI, B 1 SR A A /AR G A o B T
PRI (TB=DNA) | 45 4% 53 AT T RNA i 5
B S )R I $2 R (simultaneous amplification and
testing for Mycobacterium tuberculosis, SAT-TB) .
Xpert MTB/RIF Kl (Xpert) 42 F 5% 9745 45 1%
R H AR T2 TF R, 3% 8675 178 BALF AEAS b i
LW 1 AR A5 B 4 A . IR A TB-DNA
SAT-TB Hl Xpert 1] 24 H ZRAHAG I 45 R , M 15 55—
M 2~ 8 Jilo AT BALF FEAS , I R EE A= i
re A I BH M, FTRERS — Oy A AT — Pl 2 A
I, AGBETE LG RAZ W ol G AR, T8 5 A
Bt o3 A, PEAL TR A HE 3R L TB-DNA | SAT-TB,
Xpert 16 I 75 BALF #£75 H (8 1 57 FUAS [R] 65 5 5K
K45 A% 2 WAL RE , B 4R B — M Bl i 7 %
YHER R SH 12 I TR SE DL A4 Il 25 4%
1 BARERZE
L1 —fokt BT Hr 2016 4F7 H %2021 4F
9 F AIAE WL 7 B2 2 e S S e H i st B2 e 2
B it 1Y BE LS5 4% 3 BT I (Mycobacterium tuber-
culosis, MTB) J& YL S35 I I R 558}, BT A7 S8 5 i ]
] — 17y BALF FEAR H 432 7 ik O e (B
7% .TB-DNA .SAT-TB il Xpert) , HEBR T H B 2 Wt
AUIHG R o SRS BALF bR A 7 718 15, 2
Wt 25 B2 W FNG 7 18 B ), 5012 19 i 45 4% A8
#4692 1, W12 O H AL i 0 A W 4 R R
3026 {5, Hrh k4 665 5] 4tk 3 053 i, 4F ik
1~86 %, F1(46.90+17.80) & . AWKMFFELH T
R 12 2 5 A T A0 M Tl B R 1 g AR BIF 246 PR 2
SAbE. i T ARG g [l BT ST, 48 B2 5

SRR T R I R

1.2 Jrik

12,1 FRACRAEMACHE  Frf B Y i s R = A4
SKAE B BALF FRZS 10 ~ 20 ml, 2343543 B4 T4
F K53% TB-DNA SAT-TB Fl Xpert £

122 R AR s O E A B iR )
PRUR A o DRAIE T )7 b 1 48/ E R Y X BALF
PRARMEAT IR Y (L lk B R . R FH TR e 0 3
(H Bt D12 AE W B ARAG BRS Rl A 77 ) X B FEA
T =k PUR YL (0 Bk . Horp— 3K Uk Bk B
PENA IR Fr PE

123 355R FMRCE R T AR AL ERAE 5
YRS YRR ERR T FIBR EfE FH Lowenstein—Jen-
sen [E KT 77 5 CF AN BT AE W B AR A PR /4
77 ) F 960 W AR 5 77 £ (fh 35 [& BD 23 w6 A2 77 ) Xt
BALF FEAGFAT /AT R IG % o RSO AR RE 55% FH
PEIH-%2E S MTB i MTB 3532 BH: , 255 58 M AR Z %
53K M F (non—tuberculous Mycobacterium , NTM ) il
A MTB 1557 B M [ R sl 44 15 77 35 B A
MTB 557 [ .

1.2.4 TB-DNA Gl  $2HU BALF #£ 4<% DNA, fifi
JH SLAN-96S 5 i % 't 7 e Aar il 4 (- 15 2 A =
IR A BR A R AR 77 ) AT IR i =X R N, A HR
S5 %A S5 % o BT T A R A 3K ) & R A il
BRI (R AR A FRA R A ™) 1Y
VLA 5, 76 3 h P9 358 RS 0 235 4% 4 52 Pk 186110
FE R A0 AT B T A 35 R AR vd B 1 65 (heat
shock protein 65, HSP65) . A FEAY Mk & S
AL, H Ct<<40, 05 R BH M, 75 00k B 1 . HSP6S
FH A 186110 %5 [H BH 14 2 MTB BH 4 , HSP65 FH
1S6110 %& K B 7 2 NTM BH ¥ . HSP65 B ¥ Jy
MTB F1 NTM 4 4%

1.2.5  SAT-TB Rl AR5 il s o £ AL i 45 4 o0
R R R & (R A AR R
ALA ) UL A5 R A L S I O R A DAY
(SLAN-96S) 43 16S rRNA JE[H M4 Ct {EHIW74%
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I Ct<<35 WM ;35 <Cr<d0 T 3T AG I 3047 7
W Ce IR > 40 BT

1.2.6  Xpert MTB/RIF 7£ 1 ~2 ml K &0 BALF 1
A 2 AR I b BR8N 15 ~ 30 s, 1E
FIRHCE 15 min, B2 ml ZbFR A REASE R 12
INE] Xpert 52§25t PCR A SN & (i 5E [ Ce-
pheid 28 F] A2 7)), I HCE AER L LS 3 A
G . RGOKAE2 h N H S MTB AN Z5 2R 5
FlAR Tt 25 25 5 . SCIRS5 R MTB Ak R [
MTB A6 AR AT AGz AR A H v SR H i Ry P
1.3 PEEESR  LURKIZIKO R S, THE 8 T
IR RAE FES R PR P AE (positive predic-
tive value, PPV) [T {E (negative predictive val-
ue,NPV) £k F i FH (area under the curve, AUC).
1.4 Hit2#driks Al Python 155 il Pandas £ 1
FRRAL B . R 5 PPV NPV HLACR
X HE , AUC 19 Hu 3K ] DeLong #5565 % P<<0.05
hESAGEE X

2 &R
2.1  BALF Ff A K i 45 4% FH 1 45 5 0% 4k BLE DL
B K1

M 1AL PR A K5 9% L TB-DNA (SAT-
TB. Xpert £ M| 78 BALF ¥¢ 4% v 25 % BH % 69 A
680 {4l o A\ A DU 75 2 R B >y BH % ), TB-DNA |
Xpert IR F RiFi e 20 781 B, AUH =R vk
i A FH M B, TB — DNA, SAT-TB. Xpert it & N
335 i, XA A5 ik R E A BHAE B, TB-DNA Al
Xpert 5224 292 ], AUH —Fh ikt i BHYE 2
[J& Xpert, AJ BUBRES H 339 i
2.2 ARy X S5 A% S W (B L3R 1

£1 %A B TB-DNA SAT-TB . Xpert Kl ffi4 4%
BWiEE
REE e AUC
LoL 2l PPV/% NPV/%
1% 1% (95%CI)

Xpert 59.14 98.45 98.33 60.85 0.79(0.78 ~ 0.80)
TB-DNA 56.20 9828 98.07 59.14 0.77(0.76 ~0.78)
SAT-TB 47.19 99.17 98.88 54.77 0.73(0.72 ~0.74)
g i3 40.71 100 100 52.10 0.70(0.69 ~ 0.72)
b3 17.48 9749 91.52 4324 0.58(0.56~0.59)

HH 2R 1 A0, FORP AR I R, Xpert 19 52 RS
NPV 55t , B 95 0048 5 B B PPV et . W45 Al 7
A9 AUC #E47 P HE 4, TB-DNA A9 AUC 5 SAT-

TB Xpert 7&K F2 09 AUC o, 27 H Giit2#
X245 91=12.80.4.57 .48.23 . 18.84, P} <0.05) .
SAT-TB () AUC 5 Xpert I i~ JE 1 AUC U3, 22
S A R R (253 5=15.63.39.96 .8.62, PF]
<0.05). Xpert i AUC 5k i 39719 AUC HeEs,
2R WA G E X (Z535=51.64.23.03, P¥) <
0.05). WA AUC 5151 AUC iR, 2 R A 40
THefa X (£=34.91, P<0.05).

2.3 BRI AR R G2 E X TR
Ry b A PRI, =300 YT HIBHES AL, PEA
WG S5 TE BALF IS5 A% 2 Wralhe , DLk 2~4.

2 WIS LR L MR

REUE R AUC
R 350 PPV/% NPV/%
1% 1% (95%CI)
AC 6694 9732 9749 65.50 0.82(0.81~0.83)
BC 6445 97.82 97.86 63.96 0.81(0.80~0.82)

CD 63.04 9845 9844 63.21 0.81(0.80~0.82)
AD 60.89 98.28 9821 61.84 0.80(0.79 ~0.81)

AB 6025 97.88 97.79 61.36 0.79(0.78 ~ 0.80)
CE 59.83 9594 9580 60.63 0.78(0.77 ~0.79)
BD 53.60 99.17 99.02 57.96 0.76(0.75~0.77)
AE 56.86 9580 9546 58.89 0.76(0.75~0.77)
BE 48.66 96.66 9576 54.84 0.73(0.72~0.74)

ED 42,65 9749 9634 5230 0.70(0.69 ~0.71)

FE:A:TB-DNA; B:SAT-TB; C:Xpert; D:}5¥; E:f K

R3  STURA RIS WTRGE

REPE FpRE AUC
LAl PPV/% NPV/%
1% 1% (95%CI)

ACD 68.88 97.32 9756 66.86 0.83(0.82~0.84)%*
ABC 6841 9696 9721 66.44 0.83(0.82~0.84)"
BCD 66.47 97.82 9793 6530 0.82(0.81~0.83)
ACE 67.37 94.84 9530 6521 0.81(0.80~0.82)
ABD 6334 97.88 97.89 6326 0.81(0.80~0.82)
BCE 64.92 9531 9555 63.66 0.80(0.79~0.81)
CDE 63.53 9594 96.04 6292 0.80(0.79 ~0.81)
ADE 61.38 9580 95.78 61.54 0.79(0.78 ~0.80)
ABE 60.74 9541 9535 61.05 0.78(0.77~0.79)
BED 5433 96.66 96.19 57.72 0.76(0.74 ~0.77)

H ¥ ACD =T HA A9 AUC 24 0.831;%: ABC =T EL & 1Y
AUC 4 0.827, A:TB-DNA; B:SAT-TB; C:Xpert; D:J%
3)‘%; E:?/%Ho
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R4 PUTURN TG E AR IS5 12 W e

REE FRRE AUC
st oA PPV/% NPV/%
1% 1% (95%CI)

ABCD  70.03 96.96 97.28 67.60 0.84(0.83~0.84)
ABCDE 70.44 9448 9519 67.33 0.83(0.82~0.83)
ACDE 6929 94.84 9542 66.57 0.82(0.81~0.83)
ABCE  68.84 9448 9508 66.17 0.82(0.81~0.83)
BCDE  66.90 9531 9567 65.00 0.81(0.80~0.82)

ABDE 6381 9541 9556 6297 0.80(0.79 ~0.81)

H:A:TB-DNA; B:SAT-TB; C:Xpert; D:553%; E:. 3%k .

FH 2 ~ 4 n] UL I, =300 DY | 0 g Y
AUC %351 TB=DNA+Xpert 64 . TB-DNA+Xpert+
B FE e 4  TB-DNA+SAT-TB+Xpert+ 35 3264 . T
WA o XL EfA i dl & 5 Kk ri2 Wil ig e
BRI IR A () AR AT T =3 DI | IR
& (X 73 1=4.05.10.38 .13.33, P} <0.05) , =3 . Y
T IR A 22 B R A AT P LR, 22 R
Giiter i X (x4 =1.47.2.69.0.18, P4 >0.05) ;
WIS 5 5 B 5 =00 DI AH e, 25 7040 i1
B X (¢4 51=0.00.0.72, P¥1>0.05) , =4 1
P55 DU EL , 25 57 S T2 A 0 X (=072, P
>0.05) , TR A A9 4 5 B AIG T 00, =0 Y
(x> 43 51=31.10.31.10.22.69, P14 <0.05) ; I THEE A
() PPV 5 = T00R DU TG AR L, 22 7 R4 F 0 X
(x*4151=0.03.0.28, P¥1>0.05) , =Tk 4 1Y) PPV
S I, 22 R gt 5 L (x°=0.52, P>0.05),
I A B PPV LT B0, — 350 Y3 (3 4903l =
24.69.26.93.20.49, P <0.05) ; B IS ) NPV 1
TPUIiEE A (x°=4.38, P<0.05) , Wi 5 =15 251 5
FIR, =I5 PTG =35 I DU I ]
NPV Z [8], 22 5 ¥ T ge it 2% 78 L (x4 3] =1.82,
3.28.0.56.0.22.0.07; P >0.05) . ¥ I Ik & 1)
AUC Ik F = I A1 DY 351 (Z 43 51=9.63.9.90, P <
0.05) , = THEA A AUC A T PU 00 A1 FL 350 (7 43 53] =
4.14.3.65, P <0.05) , HLINEC A /) AUC I T Y I
(£=6.97, P<0.05) , K & 5 LAY AUC Z 1] [
B, ERTG R (22162, P>0.05)

3 itig

PRUR R BT 22 0% 5 T L R HRAIR,
HRAEX 4> MTB I NTM 3% . A AT 1 55 77 fUak
FER R, — ELAE RS A% 0 1 A bt {E ELAG ) ] 36
Ko, ANHIF AR5 B PR 2 87 . TB-DNA 1 7E 50N

A P[] F ARG ) MTB B NTM & 3L , B 1l 1 PR X6} il
NTM FIAH &5 4% 212 . SAT-TB J& A MTB $¢ 5 Y
16S rRNA A , 7T R v ARG I 77308 A 45 42 43
FEFFP o Xpert 30T LAFE 2 h A [RIBHAG s 25420
FFI AR 25155 00, DL 3SR T B, S5 R AT 5, o
B PEAE BT ARG TT S T, O U B R i i 2
LIRS, BRSUE A B

ARSI L LR A 15 9% . TB-DNA (SAT-
TB . Xpert 75 BALF #4645 8 % W , 76 Sk
12 W BALF £ 7 45 4% 1 Xpert B 540 T H A 46 01
=R A2 W RIS W RCR B S TR S R B R
FNR Ao AR 25 R 30 25 vk 9 P Sk s Rl R A
22 Fh 5 1k TR sk A T 235 427 L 338 fin BH P 4G HE 2R )
o 2R, X FORR R AT HE S 41 A S LS WAk g
KB IR A th TB-DNA+Xpert B¢ & fie 4 L =30
45t TB=DNA +Xpert+ 35 32 564 e L DU 37 B¢ 4
H1 TB—=DNA+SAT-TB+Xpert+ 35 72 & e fE . BHIG
ECARI R H L REEJE R, (A%
BT RG] 8 R SR SR IR e
i H 1 TB - DNA + Xpert B¢ A 5k PO 11 B¢ 4+ TB-
DNA+SAT-TB+ Xpert+ 55 75 Bk A K 3 5 45 4% 10 [
PERE H %, N TB-DNA+Xpert B &5 HIEC A
) AUC Z 8] 22 53 o4t 127 & L. TB-DNA+Xpert
AT DA SRAS 0080 £ AL 45« A T 7 R R T
ik 66.94% , AKX T HIFEK 5 1 70.44% 5 >4 H AT 4R
A #EE P AT LA R B4 50 MTB A NTM /244 5 7] LA
IRAFF AR 255 B . TB-DNA+SAT-TB+Xpert+
SRR i R AR (70.03% ) 5 L3 (70.44% ) e A
WAL, 2R TG #E L. TB-DNA + SAT-
TB+ Xpert+15 72855 TB-DNA+Xpert B A AH Ho i
INT K IR NG5 A% RNA KD, w5 A N A7 A
P HL 5 SR A5 Sl B R AT 21T B 22 2 Sk, Sk b
Xpert S AL $E FI 4725 800 Jay BRAE

(B 75 7 B Y S, B ) R S KR A
29.37% W12 , 3X 0] GBS T 5 20 R AR A A HE
AL 38 o S 5 T O I AR R 2R AR A L X A
g 1% A AT DA S B8 A 28 2 R L 2 0 ARG 6 R B e A
I BEME I 2% S 1 1 A R RS %67
SN RARZ . FE BALF FEARHIZ I 8520, Xpert B
BT A 3% .TB-DNA SAT-TB; llfi /K M 32 5
S5 PH A th R AR AT I H B A B 7 A TB-
DNA+XPERT B4 58 TB-DNA+SAT-TB+Xpert+3 5%
HRA 1 S I 25 4%
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