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[Abstract] Objective To investigate the outcomes of the ESAT6-CFP10 skin test (EC-ST)
among close contacts of pulmonary tuberculosis (PTB) patients in school settings and to identify
factors associated with positive EC-ST results, and to provide a theoretical basis for PTB prevention
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and control strategies in schools. Methods From January 2024 to March 2025, EC-ST screening and a
questionnaire survey were conducted among close contacts of school-diagnosed PTB patients in Jiangning
District, Nanjing City. Univariate and multivariate generalized estimating equations (GEE) models were
employed to explore potential factors associated with positive EC-ST results among school-based close contacts.
Results Based on 40 confirmed PTB cases, a total of 1,860 close contacts within schools who had been exposed
to these cases were screened. EC-ST results identified 55 individuals with positive reactions, resulting in a
positivity rate of 2.96%. The positivity rates varied significantly among different age groups, occupations, and
screening frequencies (P < 0.05). Multivariate GEE analysis revealed that obesity was a protective factor for
positive EC-ST result among close contacts in school settings [OR=0.74, 95%CI (0.56, 0.98), P=0.037], absence
of Bacillus Calmette-Guérin (BCG) vaccination scar [OR=1.29, 95%CI (1.12, 1.49), P < 0.001], and no previous
history of tuberculosis/latent tuberculosis infection [OR=1.48, 95%CI (1.09, 2.01), P=0.012] were risk factors for
positive EC-ST result among close contacts in school settings. Conclusion Schools should enhance the
monitoring and management of PTB infection by implementing timely screening measures for close contacts of
confirmed cases. Particular attention should be given to high-risk groups, including individuals with
underweight and absence of BCG vaccination scar. Early detection of Mycobacterium tuberculosis infections and
active PTB cases is essential for effective prevention of transmission within schools.

[Keywords] Pulmonary tuberculosis; School; Close contacts; ESAT6-CFP10 skin test; Influencing
factors

filig5#% (pulmonary tuberculosis, PTB) J&
ER BT (Mycobacterium tuberculosis, MTB) P55 SR B0 i) s PEHEE R S
SRR — P R GEAE Y, X ARG AL 1™ 1 AR5 E
TR 2024 4F A BRAG TR 45 20 1B #1070 T
i, R T 8 2 4R 6.5%, TR 1.1 ARMH
30 S5 e TR R S PR B 407, HALRRR IR PEFE 2024 4 1 H 2 20254F 3 A Mt LT X
TR IR . R R XA R AT, TR TR 2EAE PTB FR 3 BRI B U142 fil 25 S 5 %

VPO A RN, D s 2 A B

FE T AHIY I AREE LRI, B0 2 2030 4EH 4 [E 254X
WG AR R IEZE 4310 T VAR, FERafH PTB % %
I foh & S5 RG> 909% . WIFFE R,
SER B U fl 2 TP B S5 A R L
NBERS 1045 0 s Rbgh A R4, 22 Rk
WA AR, —HBPTB B, B5I k%
S R A SRS . I, SFAE A PTB
B B s T, R XA P20 161 1 285 U1) 4 ik
FIATE AR Y, ARRECHT R EA
EMAT RS B R RIS (ESAT6-CFP10 skin
test, EC—-ST), Hii At FLpH T vkl 4%
3635 MTB 45 M 19 ESAT-6 1 CFP-10 il & 2R 11,
A] T MTB 2% A At e e i Bz e, 9%
EL 3 2 24 b W B A B e At v iy L R DA
L AUELRNG EC-STAE A B L 45 42 1 25 Bz JBk i 56 FH
FEERRR A . ABFFEXF 2024 45 1 A % 2025
A3 A BTV T X2 Wi 2248 PTB A RSN
Y AT EC-ST R, LB A4 H7 EC-ST
55, VPR EC-ST i 2 1 BH R I Hsg i PR 2%

Lo PAIRHE: OFEH3~65% 5 QAW
JEAE N DRI PTB B 1 % D fil 2 X
EC-ST i & o AR Rilk ; @R G sl L W4
NANE R . HEBRbRME: OBA 2R AL
A B VER IR o AT L R A AR R @
TR A . AT O AR e BRI B UL
TERESEHZE R HA (Y. 2023-03-
149-KO01) , BFFE X G sl H W 40 N 49 %6 38 1485 [
2
1.2 HRHLE

HIBHFFE N SO A5 EoR A . A B AT
(AR (] 1) 5 SR PTB 25 W42 fk 5 1 08 M
B AR W Be . RE . REEE
(body mass index, BMI) ., Z=RH | ek
ROMG . WD . SHEieBIoC R . PTB A %
R YL (latent tuberculosis infection, LTBI) 5
SRRSO, FEE, R E AN
XFFFE S R IEAT EC-ST i 22 1085 . AHFFERT 40
# PTB (8 W BT A V1% fih & #4725 1K EC-ST

yxxz.whuznhmedj.com



EZHH 2026 &£ 8 A 36 £ 8 #§ New Medicine, Aug. 2026, Vol.36, No.8 871

TEATRE; 2 A A, BRI S B R BH sy %)
FEfbF RSN, KR 1R EC-ST i A i 46 A 1
(B T4 fih 5 EATAE 2 R EC-ST i i3 . %
A EC-ST fifi £ 12056 BH P 14 25 1 422 o o 1464 7 ka3 X
gatr, DMEE—S2WER R TB,

1.3 HXENX

R0 £5 G (WS288—2017 fili 45 1% 12
W) bR, tEEA R S E B ASERE A R IS R
TGS E PTB WA . BUIHEMA . 51631 PTB
BETER—18 RN EE, e —ZE2T0
Ui, ok D S e DA S P D B v/
i s S o PR R E AR 2 BT 3 H 2RI IR
14 d N H3AEA S h XL Fek i T40 h#, o5 HAD
S B2 P FR G TR IS TR 14 A N Bk 40 h
F N B TE PTB: B84 A FEE R MTB 85 5%
BHAE 55437 A2 0 24 46 0 BAPE PTB. 35 Ji 2 BH Pk
PTB: JEIR A . MTB}53% Ko 1AL 446 25
FIPER PTB. JOMR A5 R PTB: 4G4SR N e
RIEN B APEHK PTB, MTBEYLbrifE: EC-ST FH
PE. LTBI: 15 /YL MTB J5 X%} MTB it 5 77 76 47
SE)PERZE , AETCI RIS Sl 25 A% i s 1) —
RS
1.4 EC-STiF&

W EC-STIRF] CLZBCE IR A Yyl 25
FHIRAF, #A%: 50 UmL) 0.1 mL (5U), FHL
170 i e 1= X U o B G R SR SR m Wi B
TEAT AN . TS5 48~72 h K6 A% 1 5 BB A5 14 i
N, LIREELS R EAR [ (B + ) 2] <
S mm B ICRV E MBIME, LD eSS A >
Smm HFHMER N, UAKA ., A6, IREERE
Y@ BEPE R
1.5 REEH

FH 25 A0 A a5 RS HLA I B 4 N 03 S — 52
EC-STHEME | S5 5000 5 K AW, i il g e A
BT IR g — 550, AR AR
TR AR LR IS A S
M, 24l N B R RS UE T 4
S, RIS RS
1.6 Fit=oh

K Excel BAAXTEHRIFI TS THPE SR,
{1 FH SAS 9.4 BMXTEARIHATHIT 30T . FF6IER
A UYIEORbREZE (R +5) R, AFAIE
DA E PR 08 (M (Py, Prs) |

yxxz.whuznhmedj.com

FIRo HEGRIUBEE 534 (n, %) o, 4
] LR F RSB E A5 SRR R e
RZE) Ut (generalized estimating equations,
GEE) HRIMr=£4% PTB UL l# EC-ST BIER)
MR, P<0.05 hEFAGIE L.

2 H£R

21 —RER

55 1K EC-ST fif £ 2L gy A KGN 28 11 4% firh %
186044 ; & 2 K EC-ST fifi A He 4 Az PN 25 U142 ik
H1324.

Y AR (19.68 £7.5) %, Hirp
1012 A, LtEs48 N, BLIbfl1.19: 1. 4
JLRE/N A 126 N (6.77%) 5 %R T A= 330 A
(17.74%) ; #H/PLIid 115 X (6.18%); #f:
A= 1289 A (69.30%), UL71.

2.2 PTBZEVIEMEEC-STER

LG A ) EC-ST BH P A %55 A, BH %
2.96%. Hrh, 55 1R Tiif H EC-ST FH¥EAZCh 42
N, PEHERN 2.26%; 552 KT H EC-ST FH#:A
B3N, BATESR N 0.98% ., 2 R idr s By B
RESAHGIFE X (¥'=7.39, P=0.007).

X} 2 YR EC-ST i A5 i (1) 55 44 BH M 2% V) 82 fh 2
H— AT X ek dy, LRI PTBEHE 34,
K %0 16,13/ 77 (3/1 860), H 344 PTB &4
1K EC-ST ¥ A, 55 2 IR i f EC-ST 45 5% Ky
PHME . AS[FAEIS B D) e fil 3 EC-ST BHH 22 7
BYitem X HIR T EC-ST FHEZR N 14.53%,
BERT¥E (218%), ZRAS%I¥EX,
WK1,

2.3 EC-STPRMEMZME &5

LG A 2 2 D42 fih & R A 7] 3 695 17y, o,
EC-STFH:36 A (5.18%) . LA EC-ST 53 FHIE K
HAE R (0=15, 1=0&) IATRHEZEGEENHT, 45
RoR, JERE. TR MEIR . JC45 M/ LTBI RE
755 PTB B YIS EC-STZE AR, W2,

B Z A G A U B WAL R R
GEE 31, 45w, NEMEHE TB % #E EC-ST
FEPERIFR I [OR=0.74, 95%CI (0.56, 0.98),
P=0.037], J& R HE IR [OR=1.29, 95%CI
(1.12, 1.49), P<0.001], JC&5#ZHR/LBTI BE{E: 52
[OR=1.48, 95%Cl (1.09, 2.01), P=0.012] J&PTB
Yl E EC-STFHEM G N E, k2,



872 EZEFE0 2026 £ 8 A% 36 &5 8 #§ New Medicine, Aug. 2026, Vol.36, No.8

F1 ERKPTBEYZEMER EC-STRERER (1, %)
Table 1. EC—ST positive rates among close contacts of PTB patients in the school (n, %)
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Table 2. GEE analysis of EC-ST positive cases among close contacts of tuberculosis patients in the school (n, %)
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