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WE: Be SRR i RNA-29a(miR-29a ) I+ i 20 ( ADA ) B5¢A-46 T 12 W 45 A% M i 88 ¢ A i IR
Mg, Fik BERE 2018 41 ] E 2019 4F 6 JI 1 £ BaatBe st — B B BEUya 19 142 il s BORUR 3 IR S0 42, 4R
oI5 R 05 3 A A M M B AR (TPE) 4 (n = 63 44]) FUIM: i s B (MPE) 20 (n =79 ) , TPE [ 45 T WA IRYT
7 ZIRIT IR ARG A TR N8 R o A UG RN TG AN R4 o R FH I S5 i D i i BB P ADA JKOF-, REGSRB G
it 2 N ( RT-PCR ) Rl g s B miR-29a [ AH XS ik &, Lb48 TPE 470 MPE 41 £8 2 i i AU ' miR-29a Al ADA
Fik K-, i ] Spearman 43H7 2 41 £ E W s AR miR-29a AHXS FRA 5 ADA /K WAH 5G4, I 32 10 SR AR RRAE
(ROC) &4 Hr Ml B miR-29a ADA Bl Je BR-Ai2 W7 TPE I IRZCRE ; LA TS R A4 TS A R 41 TPE &
FIRTT AT B miR-29a FIk/KF fH] ROC #iZk 437 TPE M35 167 A Il BUR 1 miR-29a Fl ADA 3Rk K-
SHGTT ) B RS I RIS Wi e . 255 TPE 4 M8 % I BURUH miR-29a A%t 28 kB Al ADA kK P34 i
27T MPE 41( P <0.05) . TPE 21/ 3% [ miR-29a 5 ADA 7745 58 2% I A %4 (r =0.314,P >0.05) ,MPE 41 i %
Mo A o miR-29a 5 ADA JEHI @AM (r= 0.234,P>0.05) , miR-29a 2 TPE {12k F HFL(AUC) 2 0.903
[95% B A5 X 8] (CI) :0.853 ~0.954 ], MFRIT{EL A 0. 46 Hf, SUBEE FNAEF BE 43014 90. 50% F179.70% 3 ADA 2 Wi TPE
) AUC 7 0.840(95% C1:0.767 ~0.913) , 4k {2 18.63 U « L ™" B, f5ak B s B B2 43 51K 84. 10% 1 74.70% ;
miR-29a X4 ADA 121 TPE () AUC 2y 0. 943 , fURR & FRE S 5431 0 94.90% F1192. 40% , T )5 A R 4L & 1R YT il
e JEE R P miR-29a AR RIAE W% & THUE RIFH (P <0.03) , Hilja A RA 5 HUS R 474 85 MR ADA &
PP ZE R IRG I EE X (P >0.05) o A7 RN ' miR-29a A} 3Rk 2 Wi TPE B TRYT Ja H 200 s
JEERY AUC Y 0.832(95% C1:0.727 ~0.939) , &R Wr{E > 0. 615 B}, AURGRE FN: S BE 4391 73. 50% H1 78. 60% 51697
HIM I AR T ADA FR3K/K 2 W TPE JER Y7 A B ISEE 2 /) AUC 2 0. 614 (95% C1:0.432 ~0.795) , & W {E
H122.59 U - LB, SRR BE FIRR 5 B 45001y 46. 28% 1 52.56% o #5318 WAL HmiR-29al6 4 ADA R %of 45 4% 1
W 5 5 BAT S5 25 (I PRIZ Wk fig , miR-29a W] AR SIS Wi g A% P M B 4% JR 3 L 25423897 Ja B M BEE3 TR A AR =6 ) o

KR LEAETEMRE S 5 I RO 5 3 RNA-29a 5 BT 0 20 5 I PR IZ Tk g

BRESHEE. R521.7 XEIREM: A XE4HE. 1004-7239(2021)08-0746-05

Clinical efficacy of combined detection of microRNA-29a and adenosine deaminase in pleural
effusion for the diagnosis of tuberculous pleuritis

GAO Jingli' ,CUI Junwei' ,SHI Zhuolin®, GAO Yuan',JIA Ruigi’

(1. Department of Tuberculosis ,the First Affiliated Hospital of Xinxiang Medical University , Weihui 453100, Henan Province,,
China ;2. Department of General Medicine ,the First Affiliated Hospital of Xinxiang Medical University , Wethui 453100, Henan
Province ,China ;3. Department of Respiratory Intensive Care Unit,the First Affiliated Hospital of Xinxiang Medical University ,
Weihui 453100 , Henan Province ,China)

Abstract: Objective To investigate the clinical efficacy of microRNA-29a ( miR-29a) combined with adenosine
deaminase ( ADA )in pleural effusion for the diagnosis of tuberculous pleuritis. Methods A total of 142 patients with pleural
effusion admitted to the First Affiliated Hospital of Xinxiang Medical University from January 2018 to June 2019 were selected
as the research objects,they were divided into the tuberculous pleural effusion (TPE) group(n =63) and malignant pleural
effusion (MPE) group (n =63) according to the primary disease,and the patients in the TPE group were divided into the good

prognosis group and poor prognosis group according to the incidence of pleural thickening after anti-tuberculosis treatment. The
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relative expression level of miR-29a and ADA level in pleural effusion of patients between the TPE group and MPE group were
compared. The correlation between the relative expression level of miR-29a and ADA level in pleural effusion of patients in the
two groups was analyzed by Spearman,the clinical efficacy of single and combination of miR-29a and ADA in pleural effusion
for the diagnosis of TPE was analyzed by receiver operating characteristic (ROC) curve. The relative expression level of
miR-29a and ADA level in pleural effusion of TPE patients before treatment were compared between the good prognosis group
and poor prognosis group. The ROC curve was used to analyze the clinical diagnostic efficacy of relative expression level of
miR-29a and ADA level in pleural effusion of TPE patients before treatment for pleural thickening after treatment. Results The
relative expression level of miR-29a and ADA level in pleural effusion of patients in the TPE group were significantly higher
than those in the MPE group (P <0.05). There was a significant positive correlation between miR-29a and ADA in pleural
effusion of patients in the TPE group (r=0.314,P >0.05) ,there was no significant correlation between miR-29a and ADA in
pleural effusion of patients in the MPE group (r =0.234,P >0.05). The area under the curve (AUC) of miR-29a in the
diagnosis of TPE was 0.903 [95% confidence interval ( CI) :0.853 —0.954 ] ,when the cutoff value was 0. 46 ,the sensitivity
and specificity were 90.50% and 79. 70% , respectively. The AUC of ADA in the diagnosis of TPE was 0. 840 (95% CI.
0.767 —0.913) ,when the cutoff value was 18.63 U - L' the sensitivity and specificity were 84. 10% and 74.70% ,respec-
tively. The AUC of miR-29a combined with ADA in the diagnosis of TPE was 0. 943, the sensitivity and specificity were
94.90% and 92.40% ,respectively. The relative expression level of miR-29a in pleural effusion of patients with poor prognosis
was significantly higher than that of patients with good prognosis before treatment (P <0.03) ,there was no significant difference in
the expression level of ADA between patients with poor prognosis and patients with good prognosis (P >0.05). The AUC of
miR-29a in pleural effusion before treatment for diagnosing pleural thickening after treatment was 0. 832 (95% CI.0.727 -
0.939) ,when the cutoff value was 0. 615 ,the sensitivity and specificity were 73.50% and 78.60% ,respectively;the AUC of
ADA in pleural effusion before treatment for diagnosing pleural thickening after treatment was 0. 614 (95% CI:0. 432 -
0.795) ,when the cutoff value was 22.59 U - L' the sensitivity and specificity were 46. 28% and 52. 56% , respectively.
Conclusion The clinical diagnostic efficacy of miR-29a combined with ADA for tuberculous pleurisy is significant, miR-29a
can be used as a marker for pleural thickening in patients with tuberculous pleurisy after anti-tuberculosis treatment.
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SERI A A 0 RO TR 5 B 12 P SR e
TR ge Ve s, v [ 45 A% & 32 29 O 58. 83/10
T3 A B 8 I DR DL P A T B K
YEPI , S5 M N FE R Pl 0 fif e BRI HA
S PR PR I R LA B 432 Bk, AU 7
FRUE ) 2 o e P R A DCAG I F5 bp R OC EE 2L, Tk
RNA (microRNA, miRNA ) J& TIE 4 fi RNA, fEHL 14
I AR PR TR R, 5 TAS T . miR-29a J&
TR L IR B 5 MR AR SCHY miRNA 22— fE AN v
fibR v ek S EPAS RIS {H% T miR-29a 7E
ZER R I FRUK (tuberculous pleural effusion, TPE ) £l
STPE e i FRUE ( malignant pleural effusion, MPE ) HH 32
K- B WIF 5 4 80 i E B 2 (adenosine
deaminase , ADA ) TERLAA G092 S 1o 1) I 455 o 2 v A
23, TPE H ADA kK-l 35 T, {5 ADA 2 W
TPE (U R B, A2 75% ) o JEF itk A8
TRV miR-29a B4 ADA KUl 78 % % TPE FiI MPE
HI PRACRE , A TPE Il R I B (R i

1 ARSHE

1.1 —fg&EM BEH 2018 45 1 H £ 2019 46 H
B 5 PR B — Wi IR DR B 45 R P R B i
Wi 1) B e RRRUE T 142 B BIE TSRS 42, e 55 80

1], 4z 62 f5i] s AE S 49 ~61(54.26 £10.23) % Ji il
GHAFRUE: (1) TPE B3 BA IR HBRIT . = 15545
B AE AR, KA WS288-2017 ifi 25 4% 2 W i
PRV LB 7K s B4 Jf 2 | B T A T AL 7R g
B TS R 2E I A RIRYT IS WK I R A2
(2)MPE i35 X £Rsl 5 Mo CT K #r J5 & BN A
e, WK A 1, HLPTIR G e B M, 7K ] 2
FI| e 40 H , iR 205 B4 012 A i 5 (3) BT IR
K (4) 4RI > 18 %5 (5) JFE DhRe MO I D e+
FREJIEH 5 (6) [ = 47 i s 2 il Mg /K A 2 5 (7) i
IRBERIERE o HEBRARAE : (1) Bk b AR e DL
TTEERIT o8B AR OCR # 5 (2) Syl E 5  (3) B
LA AN o AR BB A B i B DL ol
TPE 44 fl MPE 4, TPE £ 63 f5i], H.+h 53 37 {4, £t
26 {5l ; 4% 49 ~60(53. 14 +8.69) %, MPE 4] 79
foi], Forh 55 43 5], 4z 36 f4i]; 4 4% 49 ~ 61 (55. 38 +
11.14) % 2 B E R0 RAFIE LB 22 5 05
THEE (P >0.05), AR k. ASBF5E 48 B B
PR AR PR D1 S W AR M, R 34 2 B NG R 1o
1.2 Fik

1.2.1 BEERRZERNEEKEREH ADA Kk
o220 B A BE T AT ] SR B e RO
10 mL, JG P& U8 W 2 [ B Fes RO 1 6 e 22 4R 35T
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VEY) AR B0 T, 12 000 ¢ - min (3
D4R 4 em) B0 10 min, S ATIIFEAE IR 3 mL |
TG 76 7% 200 1Y 250 8 v, R JTT g 8 238 32 4
ADA JKF- 3R W 8 BHE A YRR B A R A W
TR i) U B D R R

1.2.2 RkR#EFEBESEYE K (reverse transcrip-
tion-polymerase chain reaction, RT-PCR ) #& il & Bz
ik miR-29a I RIEE & MR
100 mL, #% b3 b IR 46 J7 v SR 4 I s AR 1 3
& 50 mL, W il RT-PCR £ miR-29a &3k /K F,
RT-PCRIAF & 3K B AL st RARAAL R FRA A,
I b A TV ERA RA A G, 27 3
BRL10] & 3t 51 ¥, miR-29a | {iF 51 ¥ 7 %1
5'-CGCGTAGCACCATCTGAAAT-3", F i 2 | ¥ 75 51
5'-AGTGCAGGGTCCGAGGTATT-3'; )N % U6 L 5|4
JF45-A 5'-AGAGAAGATTAGCATGGCCCCTG-3', R 5|
W% % 2k 5'-ATCCAGTGCAGGGTCCGAGG-3', J Jvf
PR 10 L E AR 519 (FREEH 10 wmol - L71)
£0.4 uL, cDNA (Jii i ¥ B 8 50 mg - L") AR
1.0 pL, W7 7K 3. 0 pL, SYBR GREEN[%¢ Y % i
5.2 pLo Wi g 95 CHin# 10 min, 94 CAEE
55,55 C Bk 30 s, 70 “C 1A 30 s, FAFHER 40 1K,
PLU6 Rpp2s, I 2722 B3 148 miR-29a XS ik
KK

1.2.3 TPE BEaFRMERRERAN X TPE
BE BT IR UEATT A AZIG YT I 52, [a) I il BB s AR
W, B 1 BRSNS 1000 mL, 441k F1 000 mL
I AT — RPN S , 2 R e 0 TR A 7 A 1) e
JER o IR T 45 5 SR FH R (5 8 o A 0 ) f oA g s
IR JRAL 2 PR EL R sk 3 mm I, G SCA i JIEE G JRE
H 3 P R SO FIUS AN R AR IER YT S TS
¥ TPE B354 AHE A R4 (n = 14) FIfE R 4F4H
(n =49 f), W ¥ 2 2H &8 16 97 1 M s AR08
miR-29a FHXf AR S ADA 7K,

1.3 ZpitiE4bs8 )W SPSS 17. 0 b kAT 8l 4t
5. TR PR & IS LA + bR 2
(x £5) 38,2 A HCHBOR HMSTAEAS ¢ K50 5 A%
BRI T4 50 AL FUBOR I X 4
F Spearman F7AHICAE 3T , SAXEBRVERFE (receiver
operating characteristic, ROC ) fifj £ ¥F fii ADA Fl
miR-29ai2 Wt TPE F1 MPE [ & &z miR-29a 12 Wi T
JEANRRLRE, IS GO R 5 35 AP <0. 05
hESAGIEE L

2 H#R

2.1 2ABEMERB S miR-29a B3 RIEEFN
ADA FizKFLLE 4RI 1. TPE 2485

UG F miR-29a FIXS 221K 4 A1 ADA 1K KF- i T
MPE 4, 22 R A 5011245 (P <0.05)
*1 2A5EKERKED miR-29a {3 RIESF ADA Kik

KFELE

Tab.1 Comparison of the relative expression of miR-29a
and ADA level in the pleural effusion of patients between the
two groups (xxs)
215 n miR-29a AHXf 215 ADA/(U - L")
TPE 2 63 0.64 £0.15 24.04 £6.01
MPE 4 79 0.38 £0.11 16.94 £3.14

t 11.909 9.067

P 0.000 0.000

2.2 2 ABREMBERBE S miR-29a AW RIEES
ADA JKFHEXME  ZURILIE 1 MK 2. TPE 4875
MR miR-29a AHXS RIA S ADA JRF B2
RIS (r =0.314,P>0.05) . MPE 4184 g B
{0 miR-29a MIX Ik ES ADA ik /KF oSG
(r=0.234,P>0.05) ,

40.001
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2 20.00] P L
< o

10.004

0.00
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miR-29a
E 1 TPE BEMAEFEH miR-29a fAXFRIAES ADA K
FHAX M
Fig.1 Correlation between the relative expression of miR-29a

and ADA level in the pleural effusion of TPE patients
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Fig.2 Correlation between the relative expression of miR-29a

and ADA level in the pleural effusion of MPE patients



5 8 4

TR, 25 i AP R iR RINA-29a A0 ot 2 PR 45 A6 0 T 65 A e M 5 ¢ 14 1 A 2 W R g - 749 -

2.4 miR-29a F1 ADA g5 K& EX &2 TPE B[R
eE 4R LE 3 M 2, ROC 2k /R, miR-29a
ZWr TPE 142 T B FH (area under the curve, AUC)
S 0.903,95% B {5 X [6] (95% confidence interval ,
95% CI) 3 0.853 ~0. 954, 4k Wi K 0. 46 i}, i
TR IR S B 4331 Sk 90. 50% Fi179. 70% 3 ADA &
Wt TPE ) AUC >} 0. 840(95% C1:0.767 ~0.913),
MAWE Y 18.63 U« L1 B, SO RS 53 4y
AR 84.10% K11 74. 70% ; miR-29a B & ADA 2 Wr
TPE f) AUC iy 0.943, 80832 R4 5 B2 73 53]
94.90% #192.40% .

&2 MAEFRBH miR-29a ADA BIK B &2 TPE BIRLAE

1.007

e =3
/| —ADA
i miR-29a
0801 ) ADA+miR-29a
/ —SHL
4 /
sy 060 Y
] /
= 0401 S/
///
Y
0.201 4
yd
0.00 . . . . |
020 040 060 080 1.00
1-Fp5

B3 MAEFRE S miR-29a, ADA 7k T 8K BX 412 BT TPE
i ROC #i %5
Fig.3 ROC curve of miR-29a and ADA levels in pleural

effusion alone and combined application in diagnosis of TPE

Tab.2 Efficiency of miR-29a and ADA in pleural effusion alone and combined application in the diagnosis of TPE

EEL2] T AUC 95% C1 TR EE/ % FE5F B/ % P

miR-29a 0. 460 0.903 0.853 ~0.954 90.50 79.70 <0.001
ADA 18.630 0. 840 0.767 ~0.913 84.10 74.70 <0.001
miR-29a + ADA 0.943 0.904 ~0.982 94.90 92.40 <0.001

2.5 TPE F£3&E & Jr 8y M iz 3R & f miR-29a 70
ADA RiIFKEEMENXE BEARAMT)G
RIF41 TPE 8853697 A s B miR-29a A X}
FR A 0.67 £0. 13 .0.51 +0. 12, ADA /K
43R (23.98 £5.26) ((24.13 £6.21)U - L', 7
Ja AN B4 B VAT T B miR-29a AH XT3 5A
REERTHEREH, ZFARIT¥ENL (1=
4.321,P <0.05) ;2 434 M s BU h ADA JKF L
LRI (1=0.082,P>0.05), ROC
M2k @7, miR-29a 12 W7 TPE [ #1677 /5 1 B M s
HEJE [ AUC 24 0. 832(95% CI:0.727 ~0.939) , 34
HRIBT{EL A 0. 615 B, SRR FIAR 55 B 43 531 473 50%
F178.60% ; ADA 12t TPE 35477 5 ) BN 53
JELf# AUC 2 0.614(95% CI:0.432 ~0.795) , 4%
Wik 22.59 U - L™" I, Bk B R R 5 B 43 )
46.28% f152.56% , WLIE| 4.

— 7| WA

ADA+miR-29a

0.80- .
S

. 0.60

ik

0.404

0.204

0.00

020 040 0.60 0.80 1.00

1 - R

El4 TPE BFGF7BIMAZ R ik & miR-29a A3 RiEEF0
ADA K ESHRT R K EMIEIEER ROC 4k

Fig.4 ROC curve of the relative expression of miR-29a
and ADA level in pleural effusion before treatment for diag-

nosis of pleural thickening in TPE patients after treatment
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SENZ BT TR JER G e 5 I S 50 02 1 9 RE IR N I
|, TER AR & R B B, LAB PR 25 A2 1 R i
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MPE FEIG R _EAE & WL, —F e IR R A4
2epAr b o B 25 S, X R R kAN BH A Y
MPE il iff P4 25 4% A S50 f) TPE % 5145 IR M
JAE ) B BRI I e R A AN i 7K i e SR PR AT I
PSR N O N A s S SRR B0 e e )
Y BA —E M E, {H A A7 7E BH M R A AR RE A 2
Keashps ™0 BRI, B Sk — R S
FE A EREYESR AT H T HREIS W 2 A T R AR R
B R L,

miRNA AUAETE T A, A7 AE T LRSS
LA, A [ Fh 2K (9 miRNA #57] 76 TPE™
I MPE!"™ vh B gr e sk s iR %6 ik . MiR-29 % &
FAFHE miR-29a . miR-29b 1 miR-29¢, miR-29a 7E fiifi
S R 45 4% 1% i ML 2 A . MiR-29a
BB A 22 i (5 o A B 0 ) A e 4 B ) 3 5 5 1R AR
VB PR A BT ARAE , G5 AT
PR A E W40 M )5 v] 8 miR-29a fif) 32 15 K
SIS Bl 45 A% 58 2 PRI A 40 B R miR-29a
AN R KO- B & T =, B 5 T4 & - (interferon-a
IFN-o ) f77E 35 A 5, miR-29a REIE 1 (m) 45 &
IFN-oc mRNA A7 1 ) 38 75 MLAA R 235 2% 43 BT 1 1
e R XK B4 RS 45 R R, A6 A I
L4 miR-29a HH X 2 15 7K V- 78 fi BE X IR 21 il
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SERLA AR 2 RO B T . SRS iR
WESEZ, 5 MPE 3% 4 Eb, TPE R 3 Mg s BU
miR-29aR kK- E T, B B aixia 7 5 i
JERR P miR-29a 3R /KF- i FEAR . ASWFoE 45 2R
7R, TPE 41 835 M B miR-29a AR 655 & 1
E T MPE 241, 50t BT gl R A— 5, 3]
7~ miR-29a W[ RES 5 T G5A% 4 RO FT TR B Y e Ao 1) 9
PIA PR RE . ADA JIZAEAE T I IR | vk 2 240 JE ik
ELZHZH T, TPE F1 MPE 8 2% iy i AR ADA 7K-F
¥y T, HoM e B ADA JKSF- 25 5] TPE N
MPE {ilfi R g 37 o AHESE 45 5 8K, TPE
BFEFmiR-29a 5 ADA 3 3 1EAH G, 1 MPE
S M B miR-29a HXT R A LS ADA Rk
TKFTCARSNE , HED miR-29a 7F— & B bt a] 1
5] TPE #l MPE [FREY Z—. ROC 14
2t 1 B 7R, miR-29a 2 Wi TPE [ AUC & 0.903
(95% CI:0. 853 ~0.954) , frak & 145 5 5 45 31 oy
90.50% F179.70% ,miR-29a ;4 ADA £ W7 TPE [
AUC 5350. 943 S0k 2 R 5552 43 310 94. 90% FiI
92.40% , 151 miR-29a Bt 4 ADA £ W7 TPE {34 g
. TPE B3 S B 67 G, # o B
AT L U B SR G, AT 14 451 58 5 L 300 B
YIRS 3% 14 ] F8 B 16 9T i I JEE AR miR-29 a A %)
FIR W E E TR R TS R S (H ADA K
- R TR I ) e R R TR TC B B 2 e 4
7~ TPE fB 351697 A g e AU Hh miR-29a 5 R34 5 1
JEAREAASE, ROC st R B os , 1677 Hi i
T miR-29a KKK P12 W TPE B F5 1697 5
P s 14 JEL B AUC S 0. 832 (95% CI; 0. 727 ~
0.939) , MHRWr{E A 0. 615 B, BUE FRE S B2 43 5]
9 73. 50% F1 78. 60% , ik 5536 ¥ A M R AL P
miR-29a (5K IKAIE, TPE 85 W5 A B — bR
HY.

25 B TR, miR-29a 75 TPE [ 3% i i AR &
b AR TPE A1 MPE 1 — 505 45 b , Bk
GHa I ADA Be i — 25 52 S 2 W ARE 5 W s AR
miR-29a FIYESN TPE f8 35 5 A B 15 I (9 — T4
HY.
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