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Consistency of TB — LAMP and T - SPOT. TB in the diagnosis of
tuberculosis and influencing factors of the accuracy of their
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Abstract: Objective ~ To analyze the consistency between the Mycobacterium tuberculosis loop — mediated isothermal
amplification ( Mycobacterium tuberculosis loop — mediated isothermal amplification, TB — LAMP) and the tuberculosis T - cell
spot test (tuberculous infection of T cells spot test, T — SPOT. TB) in the diagnosis of tuberculosis ( tuberculosis, TB) , as well
as the influencing factors of the accuracy of combined diagnosis. Methods A total of 556 suspected TB patients hospitalized
in our hospital from January 2022 to December 2024 were selected. The receiver operating characteristic (ROC) curve was
used to evaluate the diagnostic values of the two methods used alone and in combination. The Kappa test was employed to assess
the consistency between the two methods and Mycobacterium tuberculosis ( MTB). Univariate and multivariate Logistic
regression analyses were conducted to identify the factors influencing the combined diagnostic accuracy of the two methods.

Results  The positive rates of TB — LAMP in the three groups were 87.32% , 75.00% , and 12.23% respectively, those of T
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— SPOT. TB were 92.39% , 71.74% , and 23.40% respectively, and those of the combined detection were 93.48% ,
85.87% , and 18.09% respectively, with significant differences among the groups (P <0.001). There was a high consistency
between T — SPOT. TB, TB — LAMP, and their combined detection and MTB culture ( Kappa =0.747, 0.733, 0.751). The
sensitivities of TB — LAMP, T — SPOT. TB, and the combined detection were 84.24% , 87.23% , and 91. 58% respectively,
the specificities were 92. 63% , 90.43% , and 83.51% respectively, the diagnostic accuracies were 87.41% , 88.31% , and
88. 85% respectively, and the AUCs were 0. 840, 0.910, and 0. 930 respectively. Age =60 years, CD4 " T lymphocyte count
<350 cells/pL, albumin <35 g/L, diabetes, number of specimen submissions <3 times, time from collection to processing >
2 h, and failed microscopic examination were independent risk factors affecting the combined diagnostic accuracy (P <0.05).
Genderstratified analysis showed that except for age which was not significant in the female subgroup, all other risk factors
remained independently significant in both male and female subgroups. Gender did not substantially interfere with the effects of
these risk factors. Conclusion  The combined detection of TB — LAMP and T — SPOT. TB can significantly improve the
diagnostic accuracy. Age=60 years old, CD4 " T lymphocyte count <350 cells/pL, albumin <35 g/L, diabetes, number of
tests sent for examination < 3 times, collection — to — processing time > 2 hours, and insufficiently qualified for microscopic
examination are all independent risk factors affecting the accuracy of the combined diagnosis.

Keywords: Mycobacterium tuberculosis loop — mediated isothermal amplification; Tuberculous infection of T cells spot test;

Tuberculosis diagnosis; Consistency analysis; Combined diagnosis
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Table 1 Comparison of basic information of the three groups of patients[ x +s,n(% ) ]

TB

EPTB 4

4k TB 4

ek (n=276) (n=92) (n=188) X/F i P
4531 2.911 0.233

5 178(64.49) 52(56.52) 109(57.98)

ks 98(35.51) 40(43.48) 79(42.02)
RIS () 52.34 +16.71 49.87 +16.28 40.56 +18.25™ 26.981 <0.001
BMI(kg/m?*) 51.724 <0.001

<18.5 171(61.96) 30(32.61)® 60(31.91)°

18.5~24.0 99(35.87) 59(64.13)° 116(61.70)*

>24.0 6(2.17) 3(3.26) 12(6.39)*
WA () 166(60.14) 48(52.17) 61(32.45)® 34.646 <0.001
BEPRIR () 72(26.09) 37(40.22)® 52(27.66)" 6.930 0.031
() 99(35.87) 35(38.04) 63(33.51) 0.601 0.741
CD4* T 44 (cells/ L) 473.22 +131.63 496.36 +129.68 569.36 +156.07™ 26.832 <0.001
WBC( x10°/L) 6.92 +2.03 6.75 £1.99 5.13 £1.78% 50. 642 <0.001
rF R 4 A4 X ( x 107 /1) 3.02 +£0.98 2.98 £0.74 2.63 £1.05% 9.614 <0.001
CRP(mg/L) 8.23 £2.44 8.02+1.95 4.51 £3.80% 89.997 <0.001
HEE (g/L) 32.65 £10.08 35.67 +10.12 43.76 +9.89% 69.536 <0.001
MEA(YL) 56.36 +10.29 59.74 +10.33 63.22 £11.34° 23.264 <0.001
FEREA IR 66. 183 <0.001

Mt % 196(71.01) 47(51.09)* 68(36.16)™

UG HeAE P 70(25.36) 28(30.43) 85(45.21)™
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el (ff ’?736) giyi%é% (j,'f r:”lssésﬁ) X/F i P
MR AR R 10(3.63) 17(18.48)° 35(18.62)°

Bk G HR (5%) 239(86.59) 71(77.17)*° 119(63.30)® 34.436 <0.001

RERRE( =3 ) 90(32.61) 35(38.04) 100(53.19)* 19.934 <0.001

SRAE B AR (<2 h) 50(18.12) 32(34.78)" 65(34.57)*" 19.522 <0.001

RFREHKE (=14 d) 40(14.49) 42(45.65)° 120(63.83)*"  121.817 <0.001

12 AR S TB I R A G B GD RS EPTB A LR AGIHEE L.

2.2 TB-LAMP 5 T —SPOT. TB #4245 R sb 4t
=% TB - LAMP T - SPOT. TB L\ JZHk 5 Az FH 4 %

) 225+ . (P <0.001) , W3R 2,

%2 TB-LAMP 5 T —SPOT. TB fliL Wizt [ n( % ) ]
Table 2 Diagnostic results of TB = LAMP and T — SPOT. TB[ n( % ) ]

oAU RES B%(n) FIE$(n) FRPERL (n) FRPE=E (% ) X 18 P1H
TB - LAMP 272.929 <0.001
TB 41 276 35 241 87.32

EPTB 41 92 23 69 75.00

4k TB 41 188 165 23 12.23

T - SPOT. TB 304.493 <0.001
TB 41 276 21 255 92.39

EPTB 41 92 26 66 71.74

4k TB 41 188 144 44 23.40

ESE all] 237.812 <0.001
TB 41 276 18 258 93.48

EPTB 41 92 13 79 85.87

4k TB 41 188 154 34 18.09

2.3 WAEN G ELBERG - T -
SPOT. TB .\ TB — LAMP J It & ¥  5 MTB % 33 (1) —
FHe# i (Kappa = 0. 747 0. 733 0. 751, P <0.001) ,
W#E3,

2.4 TB—LAMP #= T — SPOT. TB # #+ 7 3% 3¢ /A A 5%
St ¢y 4 W IR F AR LA TB - LAMP 5 T -
SPOT. TB BX G2 Wr i A 28  BUSRE | I PE R L1
T B2 W RS SR B AT
H—i2 W, WL 4,

&3 PRI T A WA R 0 — Bk A
Table 3  Consistency analysis of diagnostic results of the two

detection methods

NS 37, A

Koty ik YN WO Kapatn P

T8 - LAMP Witk 310 12 0.733  <0.001
ks 58 176

T -SPOT. TB FAME 321 18 0.747 20,001
5k 47 170

AR BHME 337 31

0.751 <0.001
BA 31 157

#&4 TB-LAMP FI T - SPOT. TB FiFJy i 5] K IBE-A A 12 Wi F5 b L 4K

Table 4 Comparison of diagnostic evaluation indicators for single use and combined detection of TB — LAMP and T — SPOT. TB methods

BT TR S IS4 T B 00 (L \ISET% \rﬁ‘lff HER R
(%) (%) (%) (%) ISA L ISR L (%)
TB - LAMP 84.24 92.63 96.27 75.21 11. 430 0. 170 87.41
T - SPOT. TB 87.23 90.43 94. 69 78.34 9.115 0. 141 88.31
AR 91.58 83.51 91.58 83.51 5.550 0.101 88. 85

2.5 TB - LAMP #= T - SPOT. TB B 4-# | 4 ROC
W& o4 T -SPOT. TB f) AUC & T TB - LAMP; If
AR AUC feis, UL 1

2.6 BKEVEEAELR T P AR BMI
FIHEIRIN B . CD4 " T ik EL A0 g 34 WBC | ik

KA X e CRP A H B E A JREEAMR BT
R A 3 R A R R AR 2 AR BRI ] B FR I R
TSR] BE 2 S R B 2 W B ERR < (P <0.05) , WL
xS,
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Table 5 Univariate analysis of factors affecting the accuracy of combined diagnosis[ x +s,n(% ) ]

SES HEFRIZ WA (n =497) R HIA (n =59) X/t 1E Pa
AERE () 47.82 £15.36 61.74 £12.58 7.635 <0.001
el 6.312 0.012
2| 312(62.78) 27(45.76)
4« 185(37.22) 32(54.24)
BMI(kg/m?) 15.724 <0.001
<18.5 141(28.37) 30(50.85)
18.5~24.0 321(64.59) 26(44.07)
>24.0 35(7.04) 3(5.08)
WA () 205(41.25) 22(37.29) 0.352 0.553
BRI (&) 98(19.72) 26(44.07) 19. 864 <0.001
M (&) 125(25.15) 37(62.71) 35.692 <0.001
CD4* T ik L 40 A 45 ( cells/ L) 529.47 +142.35 348.62 +121.83 9.842 <0.001
WBC( x10°/L) 6.18 +2.11 6.87 +2.35 2.317 0.021
rh R 4 4 HE ( x 10°/L) 2.85+1.02 3.24 £1.17 2.672 0.008
CRP(mg/L) 5.89 £3.42 12.37 +4.85 11.274 <0.001
MM (/L) 39.75 +8.62 29.83 +7.94 8.935 <0.001
BEA(yL) 61.34 £10.87 54.28 +9.76 5.129 <0.001
PRAEAR MR 12.705 <0.001
JHe ¢ 318(63.98) 18(30.51)
FRAEIR 142(28.57) 25(42.37)
W A IR 37(7.45) 16(27.12)
B AR (A1) 401(80.68) 28(47.46) 18.326 <0.001
PERUEL( =3 W) 388(78.07) 32(54.24) 15.207 <0.001
KA E] (<2 h) 452(90.95) 42(71.19) 21.112 <0.001
RFEMK (=14 d) 475(95.57) 48(81.36) 18.594 <0.001
PRI 61.995 <0.001
TB 267(53.72) 9(15.25)
EPTB 89(17.91) 3(5.08)
ik TB 141(28.37) 47(79.66)
100 CD4 + T bk L 40 M 325 1 28 3R i vh A B ) e
T A, A B LRI 0 T« 4R 0 (=60 %
=1, <60 % =0),.CD4 + T k= 40 M %% ( <350
5 cells/pL =1,=350 cells/pl. =0) \HEH ( <35 ¢/L
; =1,=35 g/L=0) BEIRIG (R =1,7 =0) XK UCEL
£ 050 \I (<3 =1,=23K=0) REFLHME(>2h=1,
& I <2h=0) BWREKBECREHK =1, 54 =0);Ll12
WriERR I (HERRIZ W =0, BFiRI2 0T = 1) Sh B &, 45
0.25 RE/R,F# =60 & CD4 + T bk 41 g 11 %% < 350
= cells/ L I <35 o/ L EIFRRIRAG XA UHL <3
Bl W R ALELA ] >2 b GER AR A H RIS
0007 WrifE A e i ST fE B 2R (P <0.05) , L3k 6,
0.00 0.25 0.50 0.75 1.00

1- 5

B A iy ROC ik Ak
Fig.1  Comparison of ROC curves for the three detection

strategies
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=TI ciliFi & Sl Ly ALSE Yasa o iy
P, W T,

3 3 i

TB — LAMP Fi1 T — SPOT. TB # il [P H: faj {8 . b
PE BURE SRR 2 B &G . TB - LAMP G



PR TR B2 2% 2026 4E55 53 #2% 10 ] Modern Preventive Medicine, 2026, Vol. 53, NO. 10

- 1919 -

R 6 PR IIEIR G S WHER R AR K R (19 Z R logistic 7047

Table 6 Multivariate logistic analysis of influencing factors on the combined diagnostic accuracy of the two methods

EES B SE wald y* OR £ (95% CI) PE

g -2.417 0.538 20. 161 - <0.001
A 0.831 0.285 8.507 1.574(1.066 ~2.436) 0.021
CD4* Tk B £ i 25 1.142 0.302 14.32 3.133(1.736 ~5.657) <0.001
HEH 1.052 0.307 11.724 2.862(1.569 ~5.224) <0.001
Wi R 0.463 0.189 6.001 2.295(1.312 ~4.017) 0.004
SRR 0.893 0.327 7.459 2.442(1.288 ~4.631) 0.006
KA 2 b B ] 1.118 0.365 9.387 3.058(1.496 ~6.252) 0.002
B A % 1.184 0.341 12.092 3.268(1.677 ~6.370) <0.001

RTMERITE THA IS WIER A0 N R 19 2 R logistic [BII470Hr

Table 7 Multivariate logistic regression analysis of factors affecting the accuracy of combined diagnosis under gender stratification

el B (n=339) L (n =217)
OR {8 (95% CI) P OR {H(95% CI) P

SRS 1.612(1.015 ~2.558) 0.042 1.528(0.903 ~2.585) 0.117
CD4 * T ik 4u M i%% 3.089(1.621 ~5.885) <0.001 3.207(1.543 ~6.665) 0.002
925 2.795(1.453 ~5.376) 0.002 2.941(1.408 ~6.142) 0.004
R IR 2.351(1.268 ~4.361) 0.007 2.218(1.056 ~4.656) 0.036
TR UREL 2.397(1.182 ~4.863) 0.015 2.512(1.124 ~5.611) 0.025
KA 3 A B [E] 3.112(1.433 ~6.751) 0.004 2.985(1.278 ~6.987) 0.012
R 3.315(1.632 ~6.733) 0.001 3.201(1.489 ~6.887) 0.003

Jee— Pl SR A FR B B R AT g R S B ] A g
MTB DNA #E474 34, IF4E 1 h Py i B 2 e 524
B IR B A 2R 4 LD e PR R b IR A1 35 % 4 L
K71, T - SPOT. TB %L T MTB 45 544 5L 34
T MO REL v — TR A IR B, 1) FH BEREER 6 58 BE 05 4
ARPEFTAEI , 385 7F 24 h NIRIGE5 5, R 5 %4 MTB
Mg KBS Bon TB - LAMP 5 T -
SPOT. TB Y4 HA K mi2 Wikl e - 12 Wi R 22 5 40 2 SC
kAR B e A 2 T — SPOT. TB A R i |
AT REVE TG MTB 45 5 T 40 G 38 1o 25 11
R, AT AT O BTG S TB R W AR e TB -
LAMP FR5 BRI, vl B 42945 MTB %7514 DNA J¥
%) {B7E EPTB s i f RE AR i U W] RS2 BR T .
PR 533 1) DR iR A 2 R 0 A i 32 G 38 o7 25 1)
AL HZES BT TB 2 WA 55 1 40 B AE 0
SNk . ASHIFFE S B M T R I A R T L R 4R
THi& W %% g B8R E N 91.58% , BH M i I A
83.51% ,AUC & 0.930, B it AR IR 12 %, (R B0 T 1%
B W HERE L, 38 T 1 AN BRI A, vl B KRR

ZHZESNT AL, CD4™ Tk EL 40 < 350 cells/
pL I <35 /L AR =60 % MR LR R
<3 W CREZALPEETE] >2 h IR G SR 5 I
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