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[Abstract] Objective To explore the efficacy of T-cell spot test of tuberculosis infection (T-SPOT. TB) in the

differential diagnosis of spinal tuberculosis (STB), and optimize diagnostic efficacy through the optimal cut-off value
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of receiver operating characteristic (ROC) curve. Methods Clinical data of patients with spinal infection in a hospi-
tal from January 2010 to May 2019 were collected, including preoperative T-SPOT. TB test results, white blood cell
count, C-reactive protein, erythrocyte sedimentation rate, procalcitonin, and tuberculosis antibodies, et al. Clinical
diagnosis was conducted based on diagnostic criteria. The sensitivity and specificity of T-SPOT. TB in preoperative
diagnosis of STB and other spinal infection was analyzed, and the diagnostic efficacy of the optimized T-SPOT. TB
indicators was evaluated. Results A total of 132 patients were included in this study, out of whom 78 patients
(59.09%) were diagnosed with STB, and 54 (40.91%) were diagnosed with non-tuberculosis (non-TB) spinal in-
fection. The sensitivity and specificity of T-SPOT. TB in differential diagnosis of STB were 67. 68% and 66. 67 % ,
respectively. Univariate logistic regression analysis showed that compared with non-TB spinal infection, the OR va-
lue of T-SPOT. TB test in diagnosing STB was 4. 188 (95% CI;: 1. 847 — 9. 974, P<C0. 001). The optimized
T-SPOT. TB evaluation index through ROC curve to determine the optimal cut-off values of ESAT-6, CFP-10, and
CFP-10 + ESAT-6 for differential diagnosis of STB and non-TB spinal infection were 12.5, 19.5, and 36, respec-
tively, and area under curve (AUC) values were 0.765 6, 0.741 5, and 0. 778 6, respectively, all with good diag-
nostic efficacy. CFP-10 + ESAT-6 had the highest AUC. CFP-10 + ESAT-6 specific spot count had higher efficacy
in the diagnosis of STB, with a diagnostic accuracy of 75. 56 % , higher than 67. 42% of pre-optimized T-SPOT. TB.
Conclusion T-SPOT. TB test has high diagnostic efficacy in differentiating STB from non-TB spinal infection. Posi-
tivity in T-SPOT. TB test, especially with spot count of CFP-10 + ESAT-6 over 36, indicates a higher likelihood of STB.
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Table 1 Comparison in clinical characteristics between patients in STB group and non-STB group
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43k 1 (Table 1, Continued)
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Table 2 Univariate binary logistic regression analysis on research parameters for the diagnosis of STB

T-SPOT. TBCHE) 1.432 0. 427 11.236 <20. 001 4.188 1.847~9.974

foeyiicy =0.016 0.013 1.554 0.213 0.984 0.959~1.009

ESAT-6 0. 057 0.012 22,048 <20. 001 1. 059 1.035~1. 086

CFP-10 + ESAT-6 0.032 0. 006 24.876 <<0. 001 1.033 1.021~1. 047

ESR =0.013 0. 005 6.397 0.012 0. 987 0.976~0.997

WBC —0.082 0.074 1.226 0. 268 0.921 0.793~1.064

JHEE A 0. 945 0.629 2.26 0.132 2.574 0.765~9.433

ACAHE -0.223 1.351 0. 027 0. 869 0. 800 0.032~10. 720
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Figure 1 Distributional differences of T-SPOT counts between two groups and correlation with other indicators
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Table 3 Diagnostic efficacy of T-SPOT with the latest cut-off values for ESAT-6, CFP-10, and CFP-10 + ESAT-6
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CFP-10+ ESAT-6  83.82(72.47~91.27)  67.19(54.20~78.10)  73.08(61.64~82,21)  79.63(66.08~88,93) 2.555(1,772~3.683) 0.241(0,138~0,420)  75.56

3 itig

BB A G T Il 45 4% 1) & S LT 12 W AR T 9 BF 5T
fRZ 1 EPTB 2 A5 4k F A% g Z R . R
PCEMRED THEERENZE, B EAR T
TB A & IR LA JEk g Cln 2 25 3K 8D 19
EMPERFFER S . B FIOR WSS B WRIT A Y % &
BB AR RTIE 36 3h 22 B B0 . I 259 ik
PSS s i 259D W B E RRITSCRE B L E
B, BT 20 R G e D TR R R A 45 AR
132 B HE YL 20 STB 40 FdE STB 4., 165 H: &
Beizlheh, e T-SPOT. TB il 5 1% 45 () 1l 3 2% i
¥ (11 WBC.ESR,CRP.PCT H1 TB Hiik%) 455, 1
A FE R i % 32 W b  ESRLCRPLPCT il TB #i 4
(R S AN s T T-SPOT. TB il 76 45 A1 SR e 1y %5
Szl RS WU A Gt 22 L (P<<0.01)

ARFFEH, T-SPOT. TB #:9 1) R 83 Ry 67. 68%
(95% CI:57. 43% ~76. 53%) . ¢ 5 ¥ K 66. 67%
(95%CI:48.10% ~81. 45%) , R T LAHM
T8 L AHRR 5 B — 80 AT RE R AR AT AT T A
(9 A8 A FHEBR AR 1 o W] B — 2812 AN B 1 1Y) STB 4
HEBR o 15 7 U AR ARG

WFFEE Y e dE  FOBTT AL T-SPOT. TB il (1 #%
Wi FT Be A B T 7E il 25 % 5 EPTB %5 53] 2 W
PERT . AWEFE 534 T-SPOT. TB Kl (14 5 i % i
5325 ,STB A 54k STB 4 84 1y ESAT-6,CFP-10,
CFP-10 + ESAT-6 (15 57 1 B s B0 P AL, 22 5 3
HA G L (H P<<0.001) ; £ H.H 22 logistic [A]1H
A3 HF H  ESAT -6, CFP-10, CFP-10 + ESAT -6 ¥ H 45

B A (¥ OR™>1, P<<0. 001) , H.24 CFP-10
+ ESAT -6 (1) 5E 53 B8 12 363X A 1 {15 . 76 48 51
STB 5AES5 1A A IR e b HA B A 12 T RRE

VE AL B R 45 A% 5y BOFF W b ) 2 A7 AR 1 2R
HL.ESAT-6 7z i T TB 112 Wi ; CFP-10 ¥
IEN-y $0 G B e ek . Ao b ik s
1) ESAT-6.CFP-10 43 3| F STB K& JE STB (12 i,
H R K e 2 24 = 1 T-SPOT. TB, i2 Wi 4 fE
FriE T, [F B fEBESE th X CFP-10 Bk & ESAT-6 i
11 T A Wil e 43 #7 » RARE (67. 68 % ~83. 82%)
FIERR BE (67, 42% ~75. 56 %) I S $ 75, {H 4% S
HHR AN B (62, 32% ~67.19%) . 45 5 B K
BAR AT BB A HH T R IR e h A A D BRI S5 A% 43 B
PR QSR B 30T 23 BORT T 1 43 BRI L 95 2K 0 4 BSCAT
B 0 O BT R 23 BCFF B, T-SPOT. TB AN g
X3 LA b LTI R 25 42 53 BOFTF B RS s BT 3

I PRS2 g, T-SPOT. TB /Eh —F i i TB
Wik A STB 2 Wi b iy i A A R
AW ARG ) T-SPOT. TB 2 Wr v 6E B B 4%
.4 STB 53E STB WA HE 2 L B — &
4 i AR L FH B A

T-SPOT. TB HI Xpert MTB/RIF £l EL A # &
I 7 BRI S BE . T-SPOT. TB #6032 Wt i v 25
W RNy 75. 3% ~93. 6% K5 T BE K 63. 4% ~
85.2%M ™ | Tang ZE7 % Xpert MTB/RIF By 5%
B, Xpert MTB/RIF {55 7512 Wr STB J5 [ 1y #
BN 70.9%  FEH 1 100%, Xpert MTB/RIF
R A T-SPOT. TB il j& WHO A ] 5y v J] T ifi
FAAAN TB fyig Wikt . ZEE P, T-SPOT. TB
B b Xpert MTB/RIF 60 5 A< 8841 L 56 3% &0,



. 154 Hh [

]

K45 ] 2

AR 2 A A5 23 %55 2 ] Chin J Infect Control Vol 23 No 2 Feb 2024

P T-SPOT. TB £l 85 B & 47 1 I K32 A&
H T-SPOT. TB £ TB HIi2 W i T A, A 4
Je i BV AT 58 S A 5y s AR BAIR L RE A T2 7 R K
ARV T T-SPOT. TB £ 7E STB % 51
S g A . R R ZE R R T-SPOT. TB 78
X 43 STB 54E STB J5 1 22 3 1 AH X 45 5 1912 W7 5%
BE o (A AL A7 A — S Jmy BR 1 3 26 Jry R AE 7 BEAE 3 — 20
WEFE 7 LS IR AR AR 1T (1)21&6}%%5@#2&3%
BR8N ARG 132 4] 5 3 . P AR S 804 R
i 22 FIAS R E T L R L %Ejﬁmﬁmﬁﬁﬂé%ﬁ
AW R . () AHIF 58 K [l M A o2 0t £
TE TG VR F Tl S5 3 10 e 5 B A 8 58 B MR i ) L T R
HAEfE B 2R, () AR KT T T-
SPOT. TB 7 STB %5112 Wr v i P e L 3 A T 55 3L
il T B8 52 0 45 2R 00 DAL ER L il PR IR L AR A R
S ARS8 T-SPOT. TB 5 H A2 Wr
T ¥R T R, DA 4 T PR A HAE STB 2 Wi iy
Wl . (OARFFRANE BT 47 b3 X B, AT
BEAFTE M I 25 57 I 2 SR AMIEZ BR . (5) BRAR AR 5%
KB, CFP-10 + ESAT -6 #§ 5 R 5 s 800k T STB (112
WP i A (R T B B 2 O AE 5 ok i A LA R 2 i

STB BRI AErE . DAL 23— 0 B TS PRI Tk 5
UEAF T 4598 . LAE B 42 T 3 1 i T-SPOT. TB 1
STB %5012 Wt i 572 SR BRAYE AT 3

AR FY . T-SPOT. TB # I 7E X 73 STB Hl
Ik STB h B B & 12 Wi 3 Re . 785 R YL [ oH
o T-SPOT. TB B, #5751 & 24 CFP-10 + ESAT-6
1) BE S BGE 1 36 B L2 W STB A AT RETE K.

A g b RPN B R AR b

(& % x #tk]

[1] World Health Organization. Global tuberculosis report 2019
[EB/OL]. (2019 - 10— 15)[2022 = 08 = 207. https://www.
who. int/publications-detail-redirect/9789241565714.

[2] Kulchavenya E. Extrapulmonary tuberculosis: are statistical
reports accurate?[ J]. Ther Adv Infect Dis, 2014, 2(2): 61— 70.

[3] Dunn RN, Ben Husien M. Spinal tuberculosis: review of cur-
rent management[ J]. Bone Joint J, 2018, 100 — B(4); 425 —
431.

[4] Zellweger JP, Zellweger A, Ansermet S, et al. Contact tra-
cing using a new T-cell-based test: better correlation with tu-
berculosis exposure than the tuberculin skin test[J]. Int J Tu-
berc Lung Dis, 2005, 9(11): 1242 — 1247.

[5] Hadjipavlou AG, Mader JT, Necessary JT, et al. Hematoge-

nous pyogenic spinal infections and their surgical management
[J]. Spine (Phila Pa 1976), 2000, 25(13): 1668 — 1679.

[6] Rodriguez-Takeuchi SY, Renjifo ME, Medina FJ. Extrapul-
monary tuberculosis: pathophysiology and imaging findings
[J]. Radiographics, 2019, 39(7): 2023 — 2037.

[7] Tang YH, Yin LL, Tang SF, et al. Application of molecular,
microbiological, and immunological tests for the diagnosis of
bone and joint tuberculosis[J]. J Clin Lab Anal, 2018, 32
(2): €22260.

[8] Takasaki J, Manabe T, Morino E, et al. Sensitivity and speci-
ficity of QuantiFERON-TB gold plus compared with QuantiF-
ERON-TB gold in-tube and T-SPOT. TB on active tuberculo-
sis in Japan[J]. J Infect Chemother, 2018, 24(3): 188 — 192.

[9] Zhou ZB. Zheng Y. Wang LM. A comparative study on the
value of Xpert MTB/RIF and T-SPOT. TB tests in the diag-
nosis of bone and joint tuberculosis[J]. Clin Chim Acta,
2020, 500: 115—119.

[10] Du FJ, Xie L., Zhang YH, et al. Prospective comparison of
QFT-GIT and T-SPOT. TB assays for diagnosis of active tu-
berculosis[J]. Sci Rep, 2018, 8(1); 5882.

[11] Wang LC, Tian XD, Yu Y, et al. Evaluation of the perfor-
mance of two tuberculosis interferon gamma release assays
(IGRA-ELISA and T-SPOT. TB) for diagnosing Mycobacte-
rium tuberculosis infection[ J]. Clin Chim Acta, 2018, 479,
74— 78.

[12] Yan LP, Xiao HP, Han M, et al. Diagnostic value of
T-SPOT. TB interferon-y release assays for active tuberculo-
sis[J]. Exp Ther Med, 2015, 10(1); 345 — 351.

[13] Yang C, Zhang SJ., Yao L, et al. Evaluation of risk factors for
false-negative results with an antigen-specific peripheral blood-
based quantitative T cell assay (T-SPOT®. TB) in the diagno-
sis of active tuberculosis: a large-scale retrospective study in
China[J]. J Int Med Res, 2018, 46(5): 1815 — 1825.

[14] Tang XL, Zhou YX, Wu SM, et al. CFP10 and ESAT6
aptamers as effective mycobacterial antigen diagnostic reagents
[J]. J Infects 2014, 69(6): 569 — 580.

[15] Han J. Zeng FJ, Zhou YY. The value of T-SPOT. TB in early
diagnosis of tracheobronchial tuberculosis [ J]. Sarcoidosis
Vasc Diffuse Lung Dis, 2016, 32(4);: 336 — 341.

[16] Gu YT. Wang GR, Dong W], et al. Xpert MTB/RIF and
GenoType MTBDRplus assays for the rapid diagnosis of bone
and joint tuberculosis[J]. Int J Infect Dis, 2015, 36; 27 — 30.

R 3T - 30 B

A5 AR JH A2 NS AF (4 T-SPOT. TB 7E X
Oy E RS AL G A A R P 2 R L 1. o R R A
5,2024,23(2): 148 — 154, DOI: 10. 12138/j. issn. 1671 — 9638.
200243433,

Cite this article as : ZHOU Ying, HU Xiao-jiang, JIANG Zhong-
jing, et al. Diagnostic efficacy of optimized T-SPOT. TB in diffe-
rentiating spinal tuberculosis from other spinal infection[ J]. Chin
J Infect Control, 2024, 23(2): 148 — 154, DOI: 10. 12138/j. issn.
1671 — 9638. 20243433,



