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[ Abstract] Objective To explore the value of T cell enzyme-linked immuno-spot assay ( T-SPOT. TB) on
peripheral blood and different thresholds in the diagnosis of tuberculous pleurisy and non- tuberculous pleurisy. Meth-
ods A total of 40 cases were enrolled in this study among whom 16 cases were classified as pathologically diagnosed
tuberculous pleurisy, and the other 24 cases were classified as clinically diagnosed tuberculous pleurisy. Other 13 ca-
ses with non- tuberculous pleurisy were taken as the control group. The peripheral blood of all the patients was tested
by T-SPOT. TB and the results were analyzed by SPSS 19.0 according to the spot forming cells ( SFCs) . Results
Compared with that in non- tuberculous pleurisy, the positive rate of T-SPOT. TB in tuberculous pleurisy was higher
(23.1% vs 85.0% , P <0.01). The SFCs of peripheral blood antigen A( ESAT-6 antigen) and antigen B( CFP-10
antigen) were greater in the tuberculous pleurisy group[15.2(0 ~110)/10° and 52.0(0 ~200)/10°, respectively ]
than those in the non- tuberculous pleurisy group[0.5(0 ~40) /10° and 1.0 (0 ~52)/10°, respectively ] (P <
0.05). In tuberculous pleurisy, the areas under the receiver operating characteristic(ROC) curve( AUS) of ESAT-6
and CFP-10 were 0.842 and 0.880, respectively. In addition, AUC 95% confidence intervals were (0.782 ~
0.967) and (0.771 ~0.977) , respectively( P <0.05). Different cut-off points of Jouden Index were used to classify
ESAT-6 antigen and CFP-10 antigen thresholds in the diagnosis of tuberculous pleurisy. If ESAT-6 antigen diagnosis
cut-off value was weakly positive (6/10° < SFC <48.5/10°) , the specificity was 92. 3% . However, if it was strongly
positive(SFC =48. 5/10%) | the specificity was 100. 0% . For CFP-10 antigen, if there was(6/10° < SFC <57/10°) |
the specificity was 84. 6% . However, if it was strongly positive(SFC=57/10°) , the specificity was 100. 0% . The
weakly positive rates of ESAT-6 antigen and CFP-10 antigen were no significantly different between the pathological
diagnosed groups and the clinically diagnosed groups. However, compared with those in the clinically diagnosed
groups, the strongly positive rates of ESAT-6 antigen and CFP-10 antigen were greater than those in the pathological
diagnosed groups. Conclusion Peripheral blood T-SPOT. TB can improve the diagnostic performance for tuberculous
pleurisy. The SFC values of ESAT-6 antigen and/or CFP-10 in high cut-off level indicate that tuberculosis infection is
active. It is of great value and significance to detect the different threshold values and SFC of ESAT-6 antigen and/or
CFP-10 antigen in the diagnosis of tuberculous pleurisy.

Pleurisy;  Pleural effusion; T cell enzyme-linked immuno-spot assay ( T-

Tuberculous ;

[ Key words |
SPOT. TB) ;

Interferon gamma releasing

LEAZAE MR S T2 ek A DL B s SR 45 o 2 —

HAS Wy 2R S Il R AR I B
LA RS EIR T 55 07 ik 12 W e 1 H A
M8, A& MAR1Z o AR, 2RI T 20 i B A
155 (T-SPOT. TB ) £ 45 8% 12 Wt v 19 B2 FH 328 i 1
Z RIS WH U R BE AR AN — B0 X AR
LI SO AR AR5 B AR T
SPOT. TB K HFE /K - 15 45 1% 1 i 1 98 e AR 45 4%
i R R B T SCRZ B
1 M&57F%
1.1 X4 201401 ~2016-12 FARE A
e 2 A A i 58 8 A A 235 A 1 i T B SR 3 4 53
Bl AERRHE: (1) S5 A% Mg i 5 41 40 4], 55 30
1,4 10 4], 4F % 16 ~ 84 %2 -4 53.9 % Hp A
16 {51 2 i 55 05 A6 2 205 B~ B 12 45 1% A o B
LB 12 B, 4 4 Bl AFRY 16 ~84 ) 5 I3 51 24 44
FEG I RIZ WS J i R W2 (55 18 ], 22 6 ], 4F
B 18 ~83 %) o I RFI LB FR AT MK H LA
A AR 6 R S 2 SV PR A e R LA A
I7 IS, AT S5 A W T8 2 W B (2 Wi AT &

EPR 2 25 G5 A% 0% 5 o o (il 45 4% 12 W BRI 3
Y RIS AhE I T-SPOT. TB &3, (2) 4k
SEAZNEN RO AL 13 191, 55 8 9], % 5 ], AF % 24 ~
75 % V3 51.5 %, A B2 W o oA g e, B 4E
i i A 5 R A o HEBRARIE : (1) RATAME I T-
SPOT. TB K #; (2) fcJg 2 Wi R (3) Ak
PEGRFAIR BE LA BHIE & 5 (4) B RERS AR sl 2B
il 5 (5) IR ORI S8 3

1.2 W

L2.1 Wik A BEEA B3 T8 A
25, [l A i 4T T-SPOT. TB K, Horh 16
151] KB 35 T B A 2 e 2 ) ) 7% ARG g FL A 4
K LB 12 A5 R M I R 58 (i o 2 )% A oA L v
WHIRBE IR A PR A w) AR 7™ e ki R
(e RHARBRAERLTEY A THRAE ) o

1.2.2  AME I T-SPOT. TB #&90  ™4% 34 B8 T-SPOT.
TB A5 & (iR B RAEE R A R w4 ™)
U B A5 A TR , 2 REE B 5 0% 2 AR o 2E A 7 45
TN W, ARG Z5 % BT R RE S B A (ESAT-6) Fil
(8%) Pt B(CFP-10) fL A BE S B EE R . (1) 2



HEEARE: 2017 4 12 1 F10 % 4512 1

B REALBE SR O ~ 5 ABF, Pl A fLekhi)st B
FLBE R - B B AL BE %0 =6, BRI A PHA:; (2)
MM BRALBESECH 6 ~ 10 A, Bl A fLEHT
Jit B FLBE A =2 x B RE AL BE 5k, B A BE o
T-SPOT. TB (1) 55645 5 FHEE 28 B L (SFC) 14X
HoR AR, M4 P4l T-SPOT. TB £ JE ji i) SFC
BUE ST i # TAERHIE (ROC) {2k, AR HiE 29548
i T-SPOT. TB 12 Wi 25 4214 M i 4% i S 7K o
L3 geitsedrik N SPSS19. 0 Geit i 414K
PEAL R, TS AT BE LA ER £ bR 2 (2 +5) FOR,
0 SN 4 €T T R V5 € 1% e DAL SR AN
1] SFC % (& He AL Mann Whitney U #5560, 320 HL AL
SR Pearson x* K5, 2] ROC {28 PEA 45 45 b 4o
SRR AR 2 W (B, P < 0. 05 22 R A Gt
2 #HR

2.1 Piglfi# T-SPOT. TB [HPER L WALEH
T-SPOT. TB [H:#R L, 5% MR 9 41 T-SPOT. TB
PR 22 (85. 0% ) W] &b /& F AF 45 4% 1 M s AR 41
(23.1% ) (x> =17.85,P<0.01), W31,

k1 W4 A T-SPOT.TB fAHEEE K [n(% ) ]

- 1173 -

AUC 1 95% FI{E X [a]43-5311 247 (0. 782 ~0.967) F1(0. 771 ~
0.977) (P ¥ <0.05) . g 29548 80N 12 W A 5
FBAME B WA 6] SFC B 23 3] 5 ok 55 BA 4 i
FHE, ESAT-6 i J5 2 Wi L s SFC = 48.5/10°,
HEHE I AL % ESAT-6 Hp )5 %5{H (6/10° < SFC <48. 5/
10°) 72 Sk 55 B PE B, 2 Wi BRI Ry 77.5% , 5 5+
&k 92.3% ;¥ ESAT-6 $iJF 5 {8 SFC =48.5/10°
FE SRS PR 12 W UK Oy 25. 0% , K8 5
100. 0% , CFP-10 {52 W7 5t 5k SFC =57/10°
FAE I B 0K CFP-10 3¢ )5 50{H (6/10° < SFC <57/
10°) 52 S 55 BHPE S, 12 Wi SR h 85. 0% , 4% 5+
Bk 84. 6% 5 ¥ CFP-10 $i % SFC =57/10° &
Sy i BH A B 32 W OB S 50. 0%, R S5 B R
100. 0% .,

2.4 IGIKiZIA S R 2 4 8 35 T-SPOT. TB (1)
ESAT-6 i J5 55 FH M 36 Koo PHPE R L # P4l 8
F ESAT-6 By i i 55 FH 14 26 Fn o P 8 0 47 L3,
5P BT B 55 BHPEFE L 22 S e g it 7 i X
(X’ =1.59,P >0.05) , M FE A2 41 3 P 5 BH
PR TIRRIZHIL () =9.02,P =0.003) , L% 3,
x3 WKL W AL KEHD 4 EF T-SPOT. TB 1y ESAT-6

il % T-SPOT. TB fM:  T-SPOT. TB BA: FEHHERREEERLE (%) ]
SE R R AR 4 40 34(85.0) 6(15.0) Mo %k (5K 553 B S R
gz iRl 13 3(23.1) 10(76.9) Il R 2 Wi 20 24 8(33.3)  14(58.3) 2(8.3)
S P 220 16 1(6.3) 7(43.8) 8(50.0)

L PHALAPER L, x° =17.85,P =0.000

2.2 P4 E ESAT-6 Hi 5 Al CFP-10 4 LAY SFC
Bom b WAL T-SPOT. TB [y SFC %4,
25 5L 45 4 1 B S R 4 A1 JE] I ESAT-6 $it i
CFP-10 #0Jit SFC Flrim 38 1 25 = T 38 45 4% i Jis B
2H (P4 SFC F ¥ BARIES 5040, 48 U ke, P 3 <
0.05), WFE2,

*2 T4 EH ESAT-6 47 B #2 CFP-10 0 & 1y

SFC % & W % (4~/10°)
a0 7 %k

ESAT-6 HiJ5 CFP-10 ${Jii

T PI4LR B R 4, x* =9.02,P =0.003

2.5 IGHRISWTLLS 0 B2 418 & T-SPOT. TB )
CFP-10 7555 FH k2 R 3 M 0 pu e 4 T 2 48
¥ CFP-10 $L 555 FH VL5 IS PP EA T oA, 245
PR PR e 22 RS H4E X (Y =
2.47,P >0.05) , M5 FRAH 2 41 58 32 A 40 )i o BH
i TGRSR (v =8.21,P =0.004) , W4,
k4 EARDW AL REHD A EF T-SPOT. TB #y CFP-10
TEFEMEEREEEERLR (%) ]

VMR 2 H 40  15.2(0~110) 52.0(0 ~200)
s RR4 13 0.5(0 ~40) 1.0(0 ~52)
U - 82.0 62.5
P - <0.05 <0.05

2.3 HMAEIM T-SPOT. TB 2 W4 A% MM s 4 1Y) ROC
HHZRArBras s A ROC il 28 X 245 42 i 15 ¢ 2
A B R ESAT-6 HUJEU A1 CFP-10 Bl SFC %%
HAE ROC {4 T 1 FL(AUC) 4351 24 0. 842 F1 0. 880,

4 5 % B 55 PH 558 PH
It A 12 W 4. 24 7(29.2) 10(41.7) 7(29.2)
LR 16 0 4(25.0) 12(75.0)

PR FATE R AL, x* =8.21,P =0. 004

3 itie

3.1 SEREMEN R R R f i WA Z — , Hag
TBUEAR A5 R R BRI (TST) | Mg Jrs AR A )
Pk i BB AR T 2 (PURR G (B bk A Al



- 1174 -

Chinese Journal of New Clinical Medicine, December 2017, Volume 10, Number 12

SRS RO ARG 3R ) M RSS2 200 A 55, TST PRl
PSS R i T AR (PPD) &) 5 RSS2 3 A
FEB SR A (BCG) KA 28 X, 5 BOH R 5
SRR A, LA S SR b SR g, 25 SR 32 )
ZEN FE R FZ 0, I RZ 45 R . 5%
SYBOFFR RS IR DR e (HR S IR I A (5 4 ~
8 JA) , AT BEIERZ I AT o MR BUR A Wik
o 2 W PR o FH ) T B, L v o s Lo o i e
RN (ADA) HA — & 12 Wi th i, (H i 58 &
ADA 4 S BERAR, AN 50% Ze A7 A — S 0 P g
Joi CAnIbk E R ) IR g PR B 0 | 45 4 2 2L i AR A0
RESERE B frs BUI ADA 325 38 3 DR It g s AR S
ADA TES5 A% i FEE 4% i PR 12 W o i /R AR A PR
AWFFE LB K CAL125 7K 1R 22 %oF 235 4% 1Pk g fs
TR 2 WA — 8 W R S (R R AN s
L4 FAL G bR FRG 2 45 0T e B 2 ) e 5 A
TR ) s A W 3% 5 B 8K PP S v (R & T )
PEBRAE , AT — 8 B IXURS: , 1 LR s A e 9%
B, HBBTEA A5 e et e M LA R 2

3.2 R4k, T-SPOT. TB A5 —FuEr (12 W 25 4% %
YL G T IR R, MR IR 25 4 7 B
FEBG , ML ™ A= 55 S 8500 T 98k B 40 e, A
AN 2 25 % T R S D0 DR R BT 25 43 i y- T4
F (IFN-y) , 3l 5 40500 TEN-y (1) 51 & i 3R A% 40
L, AT LT i LA 1 R A5 A o ORI, T-
SPOT. TB J2& ij FH B 28 BiF s 7 ( ELISPOT ) Xof 42 IfiL
H SR T 40 M R B2 2 R SR R R S R
TFEN-y (/EAR N 9 SR . TR 43900 8 CFP-10 5
ESAT-6, i T CFP-10 ESAT-6 H{77E F454% 4 A FT
R AR MAEITA R MK ZEAEB0E 4
FeFFEE rh B | B T-SPOT. TB 2 46 47 Ji e S
P T AR I ik — AR RS R A % 4
ROFF DR G 1) R Sk 2T 5E R W], T-SPOT. TB
TELERZG IS W h EL A B A SRR e S
Losi 2" [y BIF 5% % B A0 ) 1fiL 1) T-SPOT. TB 46 ) 1
SERZPE R IR R PR 2GR B 90% |, IR X 212
b 48 A B S 6 ) R A S T O AR B A
TR ABA ISR . AWFFEEE R BoR, 25
Fes B 4 B 40 L I T-SPOT. TB () B %y 85. 0%
8 T AR S5 A% M i s B 41, 1M H. ESAT-6 $i &
A1 CFP-10 $T i SFC B0t (2 35 v T AR 25 4% M ik
PR, 5 AT g B2, RWISM A i T-SPOT. TB
G5 N AT 235 A% T 55 5% 1) 32 W A 65 v B0 I R M AL, %o
ESAT-6 $itJ5L #1 CFP-10 $1J5 1 SFC ${f #: 47 ROC

26234 %, 75 ROC () AUC 47 0. 8 L) -, 43 5]
Sk 0. 842 1 0. 880, FEAH AN J& If. T-SPOT. TB 43 M X
SERME RIS A2 W B B 2 BT RICR , 5 SOk
it ShJE I T-SPOT. TB 46 4% 5 th %
RZHZEW R, U0 7] 14 45 820 A2 B A7 A [A] [
R AFFRE A HIES . JME L T-SPOT. TB 7E4%5
KM R 2 W7 B REURR R R B 4 R AN
O P T-SPOT. TB X 18 AR 1k 13 30k 45 4%
TR S 2 W R 2 7 S5 A% M IR RS 5% A2 Bl
HEE, UUKEE T-SPOT. TB A5 ] BH M 5k 34 B 7
SRS RN A R BT A T 4 i 5 5 5k
B} SFC B A7E — 5 F2JE I Al s WA N 25 4% 20 B
PR BT, 25 4% 53 BT B 0 Ao R, 7 A 30 o 0
% B I TG SRS A% L 4 A% R T R 1
o, B IS A BT IR R S PE RN, T 20 A 4 Kt & B
ZYEm, £ T-SPOT. TB H e Bk B 55 50 H 1935,
B 5T AN L 55 T B A AE — S S R R S50
T EVELS AR ESE 4% . Janssens 251 BFSE
5L FW] T-SPOT. TB 7E{G SN E 45 % B E h B &
TR AR, B H ROC i 2640 A {87 LA 49. 5
SFC hy FAE S0 1% Bl -5 W5 AR 5 A% Ek g, LAk
Ji k) 83% HESEIE K TA% o AHFFE X ESAT-6 $iJf
F1 CFP-10 it J5iny SFC i i F ROC fh £ 534, 3F
IR 245 45 B (1932 W7 5L 453 01 PR P B % 1 R [ SFC
(B3 50058 SR 355 B Atk U3 B, DAL L e s %
S PR R AT A, 45 Sk B 2 X W R
Jiit SFC {38 i 21 — &2 i B ik 21 538 BH A AT B iy A4
BT, 2 W e 5 B B S 48 5y, AT 3k 100. 0%
A R R IG R I2 Wt 28 8 5 s B 12 K3 R T
YURAEAE SFC AEFEAT X L R B, B4 H B W Rl bt
B 55 B R 2= R TR g 2R B (H R HLf 2
2] F 1 T T 5 B A R (43 31 50. 0% F
75.0% ) ¥ 5 5 TG R I2 W 4, 3% B 2R A 12 45
PRI R 85 %) T-SPOT. TB W #h it Jii i) SFC {H
A 50.0% ~70. 0% FE5% B AK - B & K. 1
TS5 K T L UG i S 18 W 405 A P T T % ) 4
e, BRI AT A T-SPOT. TB WiFti 5 SFC (i
PR BHPE 7K R i S KO B 58 ZUHR TR A i sl 245
IR, HAOZ W 485 A% 1 M € 4% 75 1] B AR g 114 52
Fo A 2E BN B A% N 5 AR 1 5 A B A, (H
UN5R2 R S e s R, ) 2 BB 3T o B RRUS:
G, $2 55 12 T 235 A2 1 T R 2 110 A S s e oy
FE D TN R IR ROC [y 48 29 % 45 $0) T-
SPOT. TB PRl i) SFC %5 {E %] 43 >4 55 BH A F i



HEEARE: 2017 4 12 1 F10 % 4512 1

PR B A AR B i i PR S, B R o P ) B 8
A TR B, (E R e B2 A0 R O 4 v, T A R0k B iR
2. Mixt T-SPOT. TB P #4114 SFC BU{E 7E 55
PRI 14 58 4G 5 HL A I PR BB BEA T 255 0 #T
AT R B 2 R ) JE T A 16 A L 2R A L P
B2 .

3.3 AWFFEERAE RS ML T-SPOT. TB X 45444
JJ5E % E AT A 1 BH A RN B2 TR0, T AR
P24 85 45 Bk 70 ESAT-6 T CFP-10 477 32
BEAZANE M JBE 58 1 FAE K SF-, ESAT-6 5t Jst # (2)0)
CFP-10 L5 SFC KU 39 in 31— 2 i 2 15 2 B ey
FUEVKF, HAZ W 5 8 W] 23 &, al ik 100. 0%
ifii H. ESAT-6 Hit JEA () CFP-10 HL A9 SFC % fE
T3 B 7P RV IR 51 o B K P s 205 7R D 1 3l
PEAE R GE , HAZ W 45 A% A i JE 5 LA s B~ A 3l

- 1175 -

Kelam MA | Ganie FA ,Shah BA et al. The diagnostic efficacy of aden-
osine deaminase in tubercular effusion[J]. Oman Med J,2013,28
(6):417 -421.

Lee YM, Park KH, Kim SM, et al. Risk factors for false-negative re-
sults of T-SPOT. TB and tuberculin skin test in extrapulmonary tuber-
culosis[ J]. Infection, 2013 ,41(6) :1089 —1095.

¥, HEE B K CA125 KN RE X 45 4 i s
BURAIEREE SCLI]. h E G R BT B2 2% ,2014,7(5) =418 -420.
EREIE R, £ BR, A MR S AT e T A0 BE A
SO W s AR RN 0 A0 R 23 A A B 6 R 1412
ERAFH [ 1], P EBET,2016,51(6) :29 - 32.

Losi M, Bossink A, Codecasa L, et al. Use of a T-cell interferon-
gamma release assay for the diagnosis of tuberculous pleurisy[ J]. Eur

Respir J, 2007,30(6) ;1173 —=1179.

AN 25 A% P T s R B 2 WA A [ 0] o e 2 e S e o
%,2016,26(10) ;2235 —2238.

10 TR, TKATF i, 45 T-SPOT. TB IK& Ja Ji AROR R A 2
S 3F o WL A& I T-SPOT. TB ) ESAT-6 47 J5 Al B S [ A B 45 I 2 S 5 1 IS WA (8 L) ] v A B 2
(s1) CFP-10 $URAO AT R UK B SFC HCRGE  207.97008) 1562 156
E%&ﬁﬂﬁﬂﬂﬁﬁﬁ?%ﬁ*ﬁﬁﬁgE@fﬁfﬁ*ﬂ%io 11 XU, SKEHIL. v TR BB T-SPOT. TB 7E 12 Wi 25 4% Ik
Perp i isT e [ )], b 25 2 072, 2010, 14 (12) 12065 -
B2 2068.
12 Janssens JP,Roux-Lombard P,Perneger T,et al. Quantitative scoring
1 B30, 0 &2 5 A%RY T Yl i B 203k 56 %F 45 4% % 12 T il F % of an interferon-gamma assay for differentiating active from latent tu-
VER[T]. EPRA R E %24 ,2016,37(11) 11519 - 1522. berculosis[ J]. Eur Respir J,2007,30(4) ;722 -728.
PR Y A R [ et 37 1 [ Mep ek A A M e <Erd 13 %) FE, 5k B AR, Sy SRR A M i B

BRI 45 75,2001 ,24(2) .70 - 74.
3 HARBEA RS I REORBRAE LT A M. e st AR %
B= Rk ,2008 17,

X2 WA B i A ) 2B R ]
2014 ,37(5) :323 -327.
(A5 B4 2017 -10 - 13] [ AL %4 & AT 4]

HAR LSRRI IR 2R 3

PEXRBE  XBRAMMEFETHEK

AR [ 50T 1) 1 R LR A R ) (1999) 17 5 SCPRAG A, A4 TE U T 2R AT o i 22 AR 1) Ol SRR K8 S5 PR A
BHE A I, R o B S R OSBRI RIEE A o IR BRI A M U, NS F A ik R e
BRI, A B HABSUAR TR R E R /R PERG 22 SIS S AR S ik SRR T AL I R # & 51) (Index
Medicus ) 9 P27 F2 R 42 (MeSH) H )it o T SCRRIR 2T IS SCHM 28 B SR A o /R fag e A Itk 40 L R AR 4 R Lo
D s R IFE T 1) () 4%

EEBBERITZHFSHA

ASTIPAET E b e GB3358 — 82 GEiT“# &4 1] A5 ) A KMUE , T 1EE BRI A T EE LT M L AEAH)
ARV IBAISONG % Fom , AHRE X s, A Mean B MR AT M) 52. bRUEZERIRESCONS s, AT SD;3.
PR IIESCUNG sx, R SE AT SEM ;4. 1 K30 FHSESUNS 155, F K30 HIBE SRS F36. RITKIS A IS OIS x5 7.
MR RBHNISCONG ri8. A BRSNS v(H) 59, FEABUHHSUNS n;10. BERFAHESORS Ps11 DLEATS 2.,
s 0 F L o P B RHA, BEEER.

SEXHMPREMEEUBNZFRTE

BEAE PRGSO, 5B SCSCHR Y LU BIAR G , (B A DR 5 SE NI Itk &4 4, ABUTI DG SEAZ XTI 1 B ok
AEIEA A P RAMEAR BTG IEE A7TRA LA 2 A3 A 1 U —A MR AT AR SR 47 Al
A4S i — A BRSNS

5140 : John Quiney Public 5 4 Public JQ

- AT AR -




