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Combined detection of adenosine deaminase and mycobacterium tuberculosis
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Abstract: Objective To investigate the diagnosis value of combined detection of adenosine deaminase ( ADA) and
mycobacterium tuberculosis (TB) DNA in hydrothorax for the diagnosis of tuberculous pleural effusion. Methods The
samples of 102 patients with pleural effusion who received treatment at The First Affiliated Hospital of Bengbu Medical
College from January 2015 to January 2018 were collected. Full-automatic biochemical analyzer was used to detected ADA
(ADA >40 U/L as a positive standard) and real-time fluorescent quantitative PCR was used to detect TB-DNA ( TB-DNA
>500 copy as a positive standard ). The diagnostic efficiency were compared with single and combined detection of ADA
and TB-DNA in pleural fluid. Results The diagnostic agreement result of ADA, TB-DNA and ADA plus TB-DNA was
Kappa =0.782 , Kappa = 0. 165, Kappa = 0. 882 respectively, which showed that ADA combined with TB-DNA had best
diagnostic agreement and it had a good compliance degree with the final diagnosis. The sensitivity, specificity and accuracy
of ADA and TB-DNA combined detection was 91.3% ,91.1% and 91.2% respectively. There was no significant difference
in gender between tuberculous pleural effusion patients and malignant pleural effusion patients (P >0.05). Compared with
malignant pleural effusion patients , tuberculous pleural effusion patients had a higher ADA value and lower age (all P <
0.01). Conclusion  The combined detection of ADA and TB-DNA in pleural fluid is helpful to the diagnosis of
tuberculous pleural effusion.

Key words: Adenosine deaminase; Mycobacterium tuberculosis DNA; Tuberculous pleural effusion; Combined

detection; Sensitivity; Specificity

DOI: 10. 13429/j. cnki. cjer. 2018. 08. 023

BEWE. [M5ANFEIERTH (S1172213); G AAFEIERITH (1408085MHI144) 5 RERLEESEB: [ A1
S4TH (BYKT1674)

BIMEE . M4, E-mail: bbmeeyq@ 126. com



I PRAFSE 2018 4 8 A5 31 #4:%5 8 1] Chinese Journal of Clinical Research,August 2018, Vol.31,No. 8 1099

2014 A {5 T A= H AU T A 45 4% 24 960 T7
SET 1.5 U7 o SERAEN RO i £ A AN %
A TR SRE T 3% ~25% o AR, i T R4
R P2 WM R IR, 1 Sh PR SS % K 3%
T R LA A e s AR A e A AR g, EL W] RE ™
A I ACRE R TRAE o DRIk B SR 2 A i
BURIIS WL B A5G0 0 S5 A% 0 i B2
U 7 U A DM T R T BT AT B R ) B
SRAREE I PRSI A (ARG 5 60 S35 A6 BT P SR 0 ¢
5 BAFAE BTG R T A 255 M, Hfs 28l FioR
NOVERAE AN R PRI R — b DRk | A | ] R
T EE R S R B i B 2 W+ oy L, — B LA
oK, WK B ol i ( ADA) A6 I 4 1A kg 32 W7 245 4% 1
J s B AR S, B A e ) B PR B S 5 o
AFok, A PCR SEAAG I i 7K rh 25 4% 73 B AT i (TB ) -
DNA {875 B A TT, 6 6 7K 855 7 B 1 %) 65 A% 1 M
PR WA S S (B AR Sl I X 812 25 A% 1
R 8 g K ADA K TB-DNA A A, > fF
FEHIS AN N [ BUR 2 BT

1 #ZRETE

1.1 AFRxT% WE20154E1 AFE20184FE1 A A
A e R 2 e 25— R Ji [ e I MR A e BB S8
102 {5i], J A R0 450 e o 6 e 27 0 A e s R R R A
AN B G T BT R A2 . e
WAl R I JPE BRI 46 191, 55 27 191, 22 19 il AR 4
N R 56 91, 5 33 foil, 2 23 {91, f 4 - A 41 4]
(5522 5], % 19 ) , . EhBERE W 6 19 (55 4 9, &
2.490) , Il e S5 R 4 90 (35 3 ), 2 1 o)) ke 3 44
(B2 F) , M 1] B2 1 (55 ), B JiR g 1 4
(%) o SRR RBGS WrbRE : (1) Ji 58375 A6 B
PR T e Y 2 s (2) WK O 4 B 45 4% o0 KO
B 5 (3) SRR SR, 5 2 2 W PE DL 45 R IR T e &
e PR 22 figp el Ml 7K W e i o B e BRBRS Wb
YA < 0 758 7 200 2 5 BR R 7 ] DL 240 M

1.2 Zi&k

L2.1 fpARE BEABKH B#E A5 i
M7k S ml, bRA G RCAE ICER . B0 LI WO T
ADA Kl , JUEH] T TB-DNA 42

1.2.2 ADA WRJBEMIE  ADA 50 50 & 08 7 I B
AEY RO BR S m A2, i A 29 BACKMAN
COULTER-AU5800 4= H sh A1k /0 #1{L., A ADA >
40 U/LFRPE . BRAEa IRUE A HAs .

1.2.3 45K BOFT i DNA UE S50 BT B
PRSI G o b A2 B AR PR 2 Bl AT BR Y 2R

7. RIS POR HARSER TB-DNA i, L0 2
B BRI T MR T
iK% DAT600 £ PCR 1, # TB-DNA >500 % DI /E
LRI,

1.3 itk R SPSS 22. 0 A T4 7
7, HECERIR B 30, SR R0 R
R & &5 F0R , PUALI HEBOR AL R ¢ (%0,
VISP Kappa 250, P <0.05 922 A1 5

PR
2 5 R

2.1 ADA TB-DNA Z B# & ) 3t 25 A5 b B s AR
890 A sk ADA KGN 25 LAY Kappa = 0. 782, TB-
DNA 5 45 511 Kappa = 0. 165, ADA + TB-DNA £
45 H 1 Kappa = 0. 822, # 75 ADA + TB-DNA B4
W — B, B S RA2EF R . ADA
+TB-DNA HX &2 W Ry 91.3% , F¢ 7 K
91. 1% ,HERMIE H 91.2% . WFE 1,

2.2 GZHEMMERRSETEMERRE SIS R
A B ADA AK-Fpodk SERZE R 1 R 0 e i AR
WBF MR A TC G 7 22 57 (P > 0. 05) s 45 A% PE
JEE RO AR 3T ADA (B 10 35 i T M il s FROR AR 3, 4F
0 k2 A T R e e R AR (P 1 < 0.01) , L
2,

31 it

FEGE IR BIR YT, R R I RAR A o i 25 4%
IR A EEE X, NI, FRE R 0] 555
BEHG N R SR AR 5 B 0 R B 7 vk R Y

SEHT, T ADA HA A SR 54 A L s i A
L, O HERE IS W A% B s R B (B
FrRi&ify o ADA JZ WG4 7 it AR r A T4 o 220 35 2 1 1)
— P, OS5 U T A0 Y 0 14 AR RN Ak, R R T K
E 200 60, Y4 40 B P9 A 3 498 IR A A R s, T 400 B 4 8
T R B ADA L 25 s R 5 AT T
PO Ml JE s PN = A 3R AR s N I 5 SR X R
B S T ST bk 40 Y 434k, AT 3 ADA
ABETRU SR I . ADA AR 2 A, Hovh e 2 1Y
1 ADA1 ADA2 ADA1 1746 T Fr A dii b, 45 b ik
LA, X AR T ARG R R I B A L . 4R
1M ADA2 FUAF 78 T B4 4 B R g 240 g v, D) 0k
ADA2 JEAFAE TR s AR i) 1 )R
ADA 15 PE(85% ) By BNy, TENG R SL B,
[7 T8 £ 2 50 B ELR ELREAT, IR, X
ADA FIADA2 ) 5 U K o AN B 5% & IR 45 4% 41 vh



1100 Hr [ I RFST 2018 4FE 8 H %S 31 #4:%5 8 ] Chinese Journal of Clinical Research, August 2018, Vol. 31, No. 8

&1 ADA TB-DNA 8—R BX &t 251214 Mg B2 FR A B 12 B 2 €

eIt RYUE FESE WA IoF A T 1 IS 42 T L
ADA 87.0% (40/46) 91. 1% (51/56) 89.2% (91/102) 88. 9% (40/45) 89.5% (51/57)
TB-DNA 15.2% (7/46) 100. 0% (56/56) 61.8% (63/102) 100. 0% (7/7) 58.9% (56/95)

ADA + TB-DNA 91.3% (42/46) 91.1% (51/56)

91.2% (93/102) 85.7% (42/49) 92.7% (51/55)

R2 ERMESEEEARXENIEIRILR
415 B AR (%, x£s)

W4 ()  ADA(U/L,x +5)

gl 3| 46 39.9 £21.5 27/19 56.2 £19.5
B 41 64.9+13.9 22/19 8.5+ 3.1
v 18 6.507 0.224 16. 360
P1{H 0. 000 0. 636 0. 000

ADA ¥ i W 35 & T % M 41, ADA k) sk
87.0% K557 91. 1% , HERA F 88. 9% , 5 SCHk i iE
— 5 B A g W e B, A A AT 5]
ADA T = (350 <SRRGSR v, 76 20 L P9 A 6
A A AR, ADA 0] DA, A0 IR R e
PRI, B o F IR L 40 B Y M s AR R, ADA ]
T, W CAn AR © s L b B8 R R AR
P 9 0 (an XU M B s B L R 46 P 41 BE R
R o FEAHIRST b AR 4 A% B e R T B B 5
1,2 51 hp 1] K2 968, 3 M50 A e b - 45 b s FROHR A A7 A
6 BB 1], o B R A 2 (1) 4F N e T fig
Bk, T 20t R R 908 £ s - 5 80 8 400 it 3, LA
BaJE N 55 , B ADA 3/, AR R FR S
ADA A RMED . ZHE LT, ADA I F 1 %
F 35 ~40 U/L, (B4R 2015 3% B i i B 1 ADA B
BEAT-H5 A, DRIk, D RRAIRAT A 3 ADA (11l S{E
AV B 45 S0, (2) ADA I S8 B 5% i B
PeTEERR AT R 755 & X ADA Iif S T+
18, TESEAZARIRAT X, 107 o3 A1 I 3 A 34 fam 1] 2 5 0
fHo (3)Sopori 25 4 K ST 42 i M 0 11 582 W A 1T
DU A B 25 2 B e AR F e e Th B 35 0L, 7R
W TR AT R e TRl am ] T 4o ig,
T AR SR Bl ABFFE 4SS UL, MK ADA Xt
T35 A M o s RO LA v ) R B R S B AR
R ABFENS R o AT BE AR AE A — 2 19 1B BH P A Al BA
CiNi-8

mA 25 FHEAR R T4 2R sk, R
PRk, TR R RR S . TB-DNA Kzl 2 F H] PCR B AR K
T 2 B 852 e A T T ) 3R PR B, R PR 35 PR 4 - B
(Y 3R I DNA . PCR $7 R EIE B 2 0 25 4% 43 A
FEB I PRAEAS — AN B30 (8 0 e 5 M A A T
H 785k M s BEOR02 Wi 4 g FH v, o P i 0 35
BT Z WM (i 196110 . GCRS . MPB-64 Fi1 devR) ,
AN T] P 0 R G I EL A A [ A ek R S, PRI L )
F PCR RIS W25 A% 1 e = “ S hnifE” o 156110 f&

Iz A R SR AR, OR Tid 3 16S rRNA S K 5%
FER i) MPB-64 £ 11 (38 kDa #1165 kDa) . SGHi
29T K B, PCR 4 A 78 45 A% P M fes R v A T
HIAEURREE Ry 20% ~ 80% , 45521 78% ~100% ',
A SLYGIE o PCR-Tagman %GR 145 I Jig 7K i 2%
FAFER 1S6110 JE[H 5 B, T4 186110 1151 97
%l J& 5'-CCT GCG AGC GTA GGC GT-3' il 5'-CTC
GTC CAG CGC CGC TTC GG-3', AH#F5% &%, TB-
DNA (YRR R 15. 2% 55 5 8 100% , fERf
61. 8% , 5 [E 4N SCHik i 7k TB-DNA F 80 R A AR 1
HIE—3, ik, TB-DNA FH AN BEAE Sl 25 4% 09 HEBR
LW FE— B S5 S RFT B bR R 186110 A E
ol fICHE DUEL, DR T R BAPE LR, 1R £ Sk o
B, BRI DR 7E Tk P s e R R A
WK F A3 AT AN 5T 5 W 7K AR AR 18 A 40 1 590 5 45 4%
Bk B> 156110 JENHE b5 . Heir pF oY iRl , & X%
i B A 2L 2RI, AT BH 6 A 2 2 TB-DNA A mf
4 PCR K I 6 BE PR 50 (g 075 A6 2 A B B
1, HiZ2Wiit K 2 F g7k TB-DNA #6300, /R B I PR 3%
Fo ARAMFFE TR PHEGE | (B SOk A 725411
AT X, G5A% 50 ST R RB AT A TR 2 AN [R1 S AU 11 41
HREk e R AELR Y, 0T A i 2 R R, S 8]
REAFAE AR AR v 11 4 i 41 i 5 2 40 20 1) DNA. B
Tk, 75 A BH 1 5 SR, RT-PCR A6 45 42 43 K6 FT 1 14
mRNA 0] DLAE B 45050 35 B, A i 2 44t B B B 1 12
Wil A W 5¥ % B TB-DNA (4 K6 I ( B g A6
IS6110 ) FEUBR A AIG , AN I8 ‘B VR Ay 445 4 M i fs B
W2, 5y 2

Jfe ST 6 30 Ry 2 B B 112 T R R
(AT, A )2 A DX 43 e 9 R 85 A% T, BH M R A
50% ~85% " (HERVEA QIGITE, HF B LA
ERAE , ANEAE N H LA, ESS R HLIX, 2
PRLLIHK B 20 o 3= HAE 5 ADA JKSF-AY 35 g, ml
25 RS R 45 A B I BB TT LA i PSS IR YT
pE— A Ese

X ADA Kz TB-DNA B4 52 7 ABUR%
F191.3% HESEEER 91 1% , YERAE R 91. 2% ., HiUEK
BE M AERRBE Y 5 T ADA 5k TB-DNA A SRR AG I
W PR 532 45 5 A6 DN T 348 a2 W %) SR e PR 57 8
T 35 380 X 8 A e s LR RGE L A 128 LI



I PRAFSE 2018 4 8 A5 31 #4:%5 8 1] Chinese Journal of Clinical Research,August 2018, Vol.31,No. 8

1101

S 30k

(1]

(3]

Devkota KC, Shyam BK, Sherpa K, et al. Significance of adenosine
deaminase in diagnosing tuberculous pleural effusion[ J]. Nepal Med
Coll J,2012,14(2) :149.

Bielsa S, Palma R, Pardina M, et al. Comparison of polymorphonucle-
ar-and lymphocyte-rich tuberculous pleural effusions[ J]. Int J Tu-
berc Lung Dis,2013,17(1) :85 - 89.

Abrao FC,de Abreu IR, Miyake DH, et al. Role of adenosine deami-
nase and the influence of age on the diagnosis of pleural tuberculosis
[J]. Int J Tuberc Lung Dis,2014,18(11) ;1363 - 1369.
ZEEL R, MU 254 P i s R 2 W SR YT LT ] S
LB ,2017,32(3) :174 - 177.

Lee SJ,Kim HS,Lee SH,et al. Factors influencing pleural adenosine
deaminase level in patients with tuberculouspleurisy[ J ]. Am J Med
Sci,2014,348(5) :362 - 365.

ARG, AR D], 4 5 P 4 e AR T 0 2
SRR RS T]. P BT Ak (B 7R ,2015,7
(12) ;124 - 126.

1R, AR AT A 25 SR W Jr BRI S5 98 2 A 000 D7 3 19
WroE kR [T]. o EBACEA: ,2014,52(27) 1157 - 160.

Sopori M. Effects of cigarette smoke on the immune system[ J]. Nat

Rev Immunol ,2002,2(5) ;372 -377.

[9]

[10]

[11]

[12]

[14]

[15]

Reechaipichitkul W, Lulitanond V, Sungkeeree S, et al. Rapid diag-
nosis of tuberculous pleural effusion using polymerase chain reaction
[J]. Southeast Asian J Trop Med Public Health,2000,31(3) :509
-514.

Porcel JM. Advances in the diagnosis of tuberculouspleuritis [ J].
Ann Transl Med,2016,4(15) :282.

Balne PK, Modi RR, Choudhury N, et al. Factors influencing poly-
merase chain reaction outcomes in patients with clinically suspected
ocular tuberculosis [ J]. J Ophthalmic Inflamm Infect, 2014, 4
(1):10.

Trajman A, da Silva Santos Kleiz de Oliveira EF, Bastos ML, et al.
Accuracy of polimerase chain reaction for the diagnosis of pleural tu-
berculosis[ J]. Respir Med,2014,108(6) :918 —923.

Du J,Huang Z,Luo Q,et al. Rapid diagnosis of pleural tuberculosis
by Xpert MTB/RIF assay using pleural biopsy and pleural fluid
specimens[ J].J Res Med Sci,2015,20(1) :26 -31.

Bibby AC, Maskell NA. Pleural biopsies in undiagnosed pleural effu-
sions; Abrams vs image-guided vs thoracoscopic biopsies[ J]. Curr
Opin Pulm Med,2016,22(4) :392 —398.

Porcel JM, Azzopardi M, Koegelenberg CF, et al. The diagnosis of
pleural effusions [ J]. Expert Rev Respir Med, 2015,9 (6) : 801
-815.

YFmHHA:2018 03 -30 {EEIEH:2018 -04 -02 #RiEE: £F

ST I A BIE 5 ) 2 e o0 B el st il 14 3

AR T 2018 4F 7 AN A, E B AT I PU % 57 2 5k ki BB R T L PR 8 SOkl TS ARG R
Br AR R R HLhE S5 A TR R 0 R ok L R S5 3 B et B o b aenly SR AN 33 LA

AT HRE G i | P4 | HRAE SRR L

it i

KT 4EEH



