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Abstract

Objective: By meta-analysis to assess the diagnostic value of Mycobacterium tuberculosis RNA si-
multaneous amplification and testing for Mycobacterium tuberculosis (SAT-TB) in bronchoalveolar
lavage for the diagnosis of pulmonary TB. Method: The literature related to SAT-TB testing alveo-
lar lavage fluid for the diagnosis of TB was searched by searching the databases of Wanfang, Wipu,
China National Knowledge Infrastructure, PubMed and Embase from the time the database that
was built to 20 June 2020, screening the literature, reading the full text and extracting the raw da-
ta of the included literature, and using Review Manager 5.3 to assess the quality of the included li-
terature according to the Diagnostic Accuracy Study Assessment tool (QUADAS-2). Data extracted
from the included literature were analysed for heterogeneity using Meta-Disc 1.4, forest plots and
SROC plots were drawn, and summary sensitivities, specificities, likelihood ratios, diagnostic ra-
tios and their 95% confidence intervals were calculated. Results: A total of 182 papers were
searched and 15 papers were included according to the inclusion and exclusion criteria. The
SAT-TB technique for alveolar lavage fluid diagnosis of tuberculosis had a pooled sensitivity of
0.58 (95%CI: 0.57~0.59), a pooled specificity of 0.95 (95%CI: 0.95~0.96), a pooled positive like-
lihood ratio of 15.16 (95%CI: 7.85~29.29), a pooled negative likelihood ratio of 0.37 (95%CI:
0.31~0.45) and a pooled diagnostic ratio of 40.89 (95%CI: 24.34~68.45). Plotting the SROC showed
an AUC = 0.87. Conclusions: SAT-TB test for bronchoalveolar lavage fluid has a high diagnostic
value for the diagnosis of pulmonary tuberculosis and can be used as an effective method for the
diagnosis of bacillary negative tuberculosis.
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rRNA A2 aay BG5S, AIAF R bR A & 58 FE IR 1 Mitbo AMYX AT H TIESAZ 120, & nT LLH
i A EA% AL W KA NP A% ST RO 48R . SAT-TB AR L. FIARE . REUT S B 54k
Ri[7]e 4R, SAT-TB £ N H TR AS IR b, DASCR & Il #E Vet (bronchoalveolar lavage fluid,
BALF) AR AW Fi /> H TS 85 RAFE—E Z R . AW SAT-TB Al i e He i 2 Wit 45 4% (1 A
KICWRIEAT Meta 7341, VRS HAS I BALF 7EIG 25 4% 12 Wb 18 AR A

2. BREREE
2.1. XEREFRREE

WA RN AMSIA R T )5 4. T E %M. PubMed. EMBASE 25804 FE, 1R EUM 8 % 2023
6 H 20 HATKRE SAT-TB F AR I ity e 02 Wi il 5 AZ AR S SR, SO R “458%7 .
“RNA fHIRY BESCH R ER M E AR ” « “SCAREMBRERB” » SR RN “tuberculosis” -

“Bronchoalveolar Lavage Fluids” . “RNA simultaneous amplification, testing”

2.2. XA SHERRIRAE

SCHRINFRUE: 1) BF 5T H K2 VP SAT-TB #&3l BALF XAl &5 % 2 Wil 2) NEfFAR AL
PRVS W RF 45 il 25 4% 12 Wb (WS 288-2017); 3) g St B ZH A A7 fits 485 A AH DS RAAAIE 75 5 it 45 4% 4 4 531)
MRG0T : 4) SEARdEN BALF S5 A% AT B B FR 8l RS &2 W1, 5) B 52 B REHR 12 Wl ae DU A%

SCHRHERRbRIE: 1) BFFERADR SO B . SU0R3C. LRSIk, 2) TR TR SR, ik
PRECS W ae PUAS R EHE . 3) TSR SISk, 4) [F—(E#H BEE RRISERANAN—FE).

2.3, JCHRTHIE R AR R B

2 AR TEEALIRANN SAEBRARHEM LI SR, BB N SOk SO SR I , 24 2 s A R
Hop s, KGN 1 AW, ZrheiEm 2.

2.4. MEARETEMN

2 ZHEFEN GOl 2 WOk T U5 TRl T (QUADAS-2) Pl 49 AT T ) SCHR T & o 0 475 4 175 )X
KA I P JT TEAT VP o R RRAEY R, AR ES “/7 BT R BER AT A
HIE” o BT R AR EE O C AT R CARMRE T, AR R R RN “
R, HABIE DL RIS o 242 LN A R B, DR NHBHE YUE .

2.5. G FERE

] Meta-Disc 1.4, il Spearman #¢ Z HiPAli /& 5 A7/ BIE %M « R Cochrane-Q A4, LA I
KIE 5 o P W 9 FE b i BB N . 2l AR AR B W S G AN T 45 R 2 R il . 5 ST
V) G 37 o 12 D) SR P [ 5 28 S ASE AR AT 43 BT, 4 & i 9 2 TR0 S I 1S FH B LRSS ABE R g AT Y 40 A
2] SROC HHZE A
3. ZR
3.1. XEKBERER

FEAGZ BISCHR 182 F3, NiF EndNote X9 25 Frf 5 SCHRE 15 21 123 FSCHR,  Baibndl J i 25 3k 45
38 F SCHR, BB SOE RAGIN 15 55 SCERCCHRIF R LR LI 1),
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Figure 1. Literature screening flowchart

B 1. Xk imE iz E

3.2. PANICRRAYEARSFE

15 TR FT[8]-[2213L 40N 15,941 ] 2 . g9 N SCRRAOIF Tt ok B [ . Hode 13 58 v Hh seocik, 2
TSSOSOk, o 5 U A A FH AR AT R B FRAE N S bR dE, 10 T 74 IR IR SR B 2 Wi fE AN S 2 hr
s 8 e SCHRIE UL IR AT 45 A% 38, 6 s SCHRIR 7 Ao B S5 4% =8 3, 1 R SCRIRIIF e 4L M 12 il 45

BB EIABITBRR, WK D).

Table 1. Table of information on included studies

1. AANFARZERIR

F—EE REFEG  HRB TP FP FN TN BERE SEHE
{EEE[8] 2015 HURE M 51 1 44 66 % PTB CRS
JEHK[9] 2015 iR 47 2 11 62 %P PTB  Hi3
FEME[10] 2016 HURE M 37 1 6 53 %I PTB 3%
Liping Yan [11] 2017 ArAEPE 272 12 264 216 BEfLL PTB CRS
RIe12] 2017 ATRE T 52 2 16 45 BEMIPTB 153
FH#H[13] 2018 iR 625 18 367 141 Wiz PTB CRS
VFZEIR[14] 2018 HIRETE 8 2 7 15 W PTB  H53%
XSLE[15] 2019 HURE M 137 7 60 48 % PTB CRS
HHi16] 2019 HRETE 301 25 230 494 %A PTB CRS
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Continued
BAAERR17] 2020 ATHE 40 0 35 30 SE{el PTB CRS
EEZ#H[18] 2020 TR E 1393 5 469 200 %®YIPTB  CRS
Zhengxing Wu [19] 2022 B 90 1 107 118 %P PTB  CRS
R E[20] 2022 I i e 2215 25 2477 3001 SE{Ll PTB CRS
Hm21] 2023 R 30 1 16 13 SELPTB  CRS
BRI [22] 2023 HAETE 399 176 96 1259  EELPTB  #59%

3.3. XEBREITEMN

CRBIERE” B, SCHER 9 HERR 7 ERRN T 18 B BE YA “ w7, STk 18 D9 [EIBPERT T
HEBR T HBE S W AR R, BRI AR, RPN IRIR R SCHR 11 AR RIS AR HETE L
TNIREAT BRIy RS, @ TR PN STHER 11 W T B A B 2 TR i 2 A S W
WU 5 HAR B SCTRVFIT T “ R o (IABTFE QUADAS-2 B3R KU AN 45 SR A] ¢ 25 SCHRI
EIFN RO 2; ST RIS RE LK 3. )

Table 2. Results of risk evaluation of QUADAS-2 scale in included studies
2. PNFAZ QUADAS-2 ERKIEMLER

A e AURS VAt B
B WBIEFE AR SEhRE REREEHRE RERE  AEHER  SERE
fE2[6] A At A At ik i g % A At A%t
TLHK[7] % % i % % % i
ZEH8] % % fix ENEY: % % i
Yan [9] [ {(i8 fi% fix i {(i8 fi%
RHE[10] {8 {8 i fik {8 {8 i
Fip11] A it [ {8 Uy & % %
VFAitaL12] & fi% % AiFAE fi% fi% {8
RISLFE[13] i & {(i8 fi% fix i& {(i8
FBE[14] % A A {8 A% % % {8
BRI 15] % fi% {8 A% i fi% %
FEH[16] {[i8 {(i8 {(i8 ERCF: fix {(i8 {(i8
Wu [17] i i {(i8 iR fix i {(iS
HRIHE[18] = G NG R At {LiS % {8
BUA[19] % % % At i % %
AR [20] i fix {(i8 {(i8 {8 fix fi&

DOI: 10.12677/acm.2023.1381875 13424 I IR = =23t e


https://doi.org/10.12677/acm.2023.1381875

patentSelecton [ I I

ndexTest [l TN [

Reference Standard [ I [
Flow and Timing | _

0% 25% 50% 75%  100% 0% 25% 50% 75%  100%
Risk of Bias Applicability Concerns

. High E] Unclear . Low

Figure 2. Diagram of literature evaluation regulations
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Figure 3. Graph of the results of the evaluation of the quality of literature
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34. RERMSH

BIH RN 4047 Spearman HHOERECH 0350, p = 0.201, $R/RAFFLERIMERN . IEBIE R
SAT-TB Kl 37 S8 iR RELSRHS Wil 45 4%, SLEBURE ) 1P = 97.9%, Cochrane-Q = 651.84, p <0.001; 4¥
SR P =95.6%, Cochrane-Q =315.39, p<0.001; PHIEMBUSAELH I = 93.9%, Cochrane-Q =230.26, p <
0.001; FATEALARELHI I = 96.7%, Cochrane-Q =418.40, p <0.001. iZWrELAH HLAY I = 83.9%. Cochrane-Q

=86.80.02, p<0.001. PAEHBIKT 75%. SERIIFFEBRTHIE. FABEHLUSSAIEAT 4 F
3.5. SAT-TB #ifl /S RIS BB LA OIS W N E 04

SAT-TB UL HE DR i S5 A% 2 W, T8 R 0.58 (95%CL: 0.57~0.59) VS HFF57 5 0.95 (95%ClL:
0.95~0.96), JCEPHHEALIRLEL 15.16 (95%CI: 7.85~29.29), L EBAHEALIRLEL 0.37 (95%CL: 0.31~0.45), LM
ZWTLLAE EL 40.89 (95%CI: 24.34~68.70) (FRA ] L] 4~8), SROC Hh £k 2 7r AUC = 0.87 (SROC HH £k It

9),
3.6. LA HT

LL CRS AZHARMER 10 W7, HICEREE. ¥, DOR 43J4: 0.56 (0.55~0.57). 0.98
(0.97~0.98). 37.88 (18.51~77.52), AUC N 0.80. VAHHBER:FE NS HARMEN S BT, ISR, K
F£. DOR Z3514: 0.80 (0.77~0.83). 0.89 (0.87~0.90). 51.94 (19.38~139.23), AUC N 0.89. W7t 4H ik
PR 4E 1% 2 1 8 T 7T, HIL R REE. FRE. DOR 45 4: 0.69 (0.67~0.71)~ 0.96 (0.95~0.97).
50.29 (22.84~110.71), AUC & 0.88. WFFLZH NEERUMS5#Z 31 6 DU 7T, e R, K&, DOR
AN 0.51 (0.50~0.52) 0.95 (0.95~0.96). 42.62 (17.97~101.04), AUC 4 0.89 (SAT-TB il BALF &
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Figure 4. Pooled sensitivity of the SAT-TB technique for detecting PTB diagnosed by bronchoalveolar
lavage fluid. (Diamonds represent pooled sensitivities; lines represent 95% Cls for each study)
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Figure 5. Pooled specificity of the SAT-TB technique for detecting PTB diagnosed by bronchoalveolar
lavage fluid. (Diamonds represent pooled sensitivities; lines represent 95% Cls for each study)

5. SAT-TB BRI % S & RISHT PTB L RERE . (ERATLENBURE; &£

KREMRM 95%CI)
Positive LR (95% CI)
{E3E 35.97 (5.10-253.88)
_,_._bll'c Piksd 25.93 (6.59-102.02)
1 | o Z &L 46.47 (6.64-325.11)
‘¢ ' Liping Yan 9.64 (5.52-16.83)
I el | R 17.97 (4.60-70.19)
_.T° p T 5.57 (3.59-8.62)
—_— ' VrEith 453 (1.13-18.11)
— - | PAURYA= 5.46 (2.72-10.98)
-9 L 11.77(7.97-17.37)
— 1 A 33.04 (2.10-520.67)
‘ip FEW 30.67 (12.90-72.93)
i s Zhengxing Wu 54.37 (7.68-385.05)
| | —®| A 57.14 (38.63-84.53)
- UL 9.13 (1.37-61.07)
¢ E ISR 6.57 (5.69-7.60)
| |
| PN | Random Effects Model
Pooled Positive LR = 15.16 (7.85 t0 29.29)
Cochran-Q = 230.25; df = 14 (p = 0.0000)
0.01 1 100.0 Inconsistency (I-square) = 93.9%
Positive LR Tau-squared = 1.2938

Figure 6. Pooled positive likelihood ratios for the diagnosis of PTB by the SAT-TB technique for de-
tecting bronchoalveolar lavage fluid. (Diamonds represent pooled sensitivities; lines represent 95% Cls
for each study)
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Figure 7. Pooled negative likelihood ratios for the diagnosis of PTB by the SAT-TB technique for de-
tecting bronchoalveolar lavage fluid. (Diamonds represent pooled sensitivities; lines represent 95% Cls
for each study)
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Figure 8. Pooled diagnostic ratio of PTB diagnosed by bronchoalveolar lavage fluid detected by the
SAT-TB technique. (Diamonds represent pooled sensitivities; lines represent 95% Cls for each study)
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Figure 9. SROC plot of the SAT-TB technique for the detection of PTB diagnosed by bron-
choalveolar lavage fluid
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Table 3. Subgroup analysis of SAT-TB test for BALF diagnosis of tuberculosis
3 3. SAT-TB &l BALF W45 Y LA S 4155

45 REE RRE DOR AUC
=222 0.80 (0.77~0.83) 0.89 (0.87~0.90)  51.94 (19.38~139.23) 0.89
CRS 4 0.56 (0.55~0.57) 0.98 (0.97~0.98) 37.88 (18.51~77.52) 0.80
WAL 0.69 (0.67~0.71) 0.96 (0.95~0.97)  50.29 (22.84~110.71) 0.88
Befblen 0.51 (0.50~0.52) 0.95 (0.95~0.96)  42.62 (17.97~101.04) 0.89
4. g

SAT-TB & —FhZET RNA MHEIRY IR, BN ZEINEW R —I Meta 7347 7R : SAT-TB il %
TS Wil 25 4% HTE A BBURR FE R 87.0%, VI RF 57 FE N 90.0% [23]0 33 S 7 FAS I8 b A 3ot il 45 4% Fr 12 Wi
BRUFHISRANME . SR, X T80 BV R D (I 45 4% 8, Wi BALF FRAX ifigs % 2

[ 4h—IH4N N 19 THTF T Meta 20 #7157~ . Xpert MTB/RIF ¥l BALF 2 Wifitigitz, LA IRiE NS
HhpE, VA REE . B 0.87 (95%CI: 0.84~0.90). 0.92 (95%CI: 0.91~0.93), AUC = 0.95. DL CRS
NBFFRUE, FIC R REE BRI 94 0.69 (95%CT: 0.65~0.72)+ 0.98 (95%CI: 0.98~0.99), AUC = 0.96
[24].

FAT, SAT 7ERI BALF A it 2 Wi (B ANE . ASHEFC SAT-TB kil BALF #1412
it 45 4% I 2 RBUE 0.58 (95%CT: 0.57~0.59) VL4557 0.95 (95%CT: 0.95~0.96), AUC = 0.87. M5
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FHZE, RILK &

B MEEB BB . S 78 0] IR AR R AA R RO e it . WA T 7R, LA CRS A FEhx
HEHI S REUE . FFRE N 0.56 (95%CI: 0.55~0.57)+ 0.98 (95%CI: 0.97~0.98), AUC N 0.80. PLZHE K5
FENBEFRUERIC R REBUE . FFRE. 0.80 (95%CI: 0.77~0.83). 0.89 (95%CI: 0.87~0.90), AUC J 0.89.
WF TN ER A S5 4% B3 0 REUE . R 573N 0.69 (95%CT: 0.67~0.71)+ 0.96 (95%CI: 0.95~0.97),
AUC N 0.88. fF 7t 2H M SEALM I 45 4% 8 385 () I e R L KR 53 BE N : 0.51 (95%CT: 0.50~0.52)+ 0.95 (95%CLL:
0.95~0.96), AUC A 0.89. iX 7R 5Bt n] Ge5 S HhREAN A DL A& B FL a8 N\ B 00 AN [ BodE 5K,
R, AREFFRNER 2 B R oR T EGE 2 ITaEE, SAT-TB il BALF i2Wiliti45#% 5 Xpert
MTB/RIF H #4112 Wi RE .

B2, AW, A SAT-TB All BALF XAl 5% A8 m s Wi (i, wlfE N —FprEg AR Puid
LW TR, XGRS ERAITT A8 SYER o JCHE SR Bk I v R R D (il 25 4% . (B2,
AW FEIN N SCHRIIE T2 T 22 9 BN AT e i s 145 o
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