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Comparison of recombinant Mycobacterium tuberculosis fusion protein
skin test and tuberculin skin test for screening latent tuberculosis infection

in school students

SU Qian', WANG Qing-ya', ZHANG Ting', LIU Ying>(1. District and County Department ;
2. Medical Education Department , Chongqing Municipal Institution of Tuberculosis, Chongqing
400050, China)

[Abstract] Objective To compare the effectiveness and cost-effectiveness of the recombinant Mycobacterium tu-
berculosis fusion protein skin test (EC) and the tuberculin skin test (TST) for detecting latent tuberculosis infection
(LTBD, and to explore a more suitable screening method for LTBI in school students. Methods 283 high school
freshmen enrolled in September 2021 in Chongqing City were divided into EC group (n=138) and TST group (n=
145) by cluster random sampling. Each student was intracutaneously injected with 0. 1 mL of either EC or TST into
the left forearm, and skin reactions were observed 72 hours after injection. Before skin test, venous blood of all 283
students was collected for in vitro interferon-v release assay (IGRA). Taking the IGRA test result as the standard,
the sensitivity, specificity, misdiagnosis rate, and consistency between EC/TST and IGRA were calculated respec-
tively. Cost-effectiveness of the three methods were compared. Results The sensitivity, specificity, misdiagnosis
rate, and consistency rate of EC were 54.55%, 93.70%, 45.45%, and 90. 58% respectively, while those of TST

were 61. 11%, 81. 10%, 38.89%, and 78. 62% respectively. The detection cost for detecting one tuberculosis
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infection case using TST, EC, and IGRA were 124, 29 Yuan, 492. 86 Yuan and 4 879. 31 Yuan, respectively.

Conclusion The consistency between EC and IGRA is good, and the specificity, consistency and cost-effectiveness

of EC are higher than TST. EC is also easy to perform, making it a potential new screening method for LTBI among

school students.

[Key words| recombinant Mycobacterium tuberculosis fusion protein; tuberculosis infection; pulmonary tuberculo-

sis; purified protein derivative of tuberculin; interferon-y release assay; tuberculin skin test
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Table 2 Cost-effectiveness analysis of three methods for screening LTBI
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EC 35.00 15. 00 50. 00 138 6 900. 00 14 492, 86
TST 15. 00 15. 00 30. 00 145 4 350. 00 35 124. 29
IGRA 400. 00 100. 00 500. 00 283 141 500. 00 29 4 879. 31




* 550 - A e P A A 2023 4F 5 5 22 5 5 M

Chin J Infect Control Vol 22 No 5 May 2023

3 i it

LTBI & HLA% MTB $ J5 035 A i 45 AP S
98 SO R TGS Bl Pk TB i 4R o 0 5t 2 R AR 2
(R 285 4% 43 BOAT T I8 e 1 2h UE F8 . 0 H A %t LTBI
(1432 T A 1 A U AL A4 MITB 40 58T 7= A= 1) 4 57
PEGRE SR L 4 A s T B 4 ) A AR R
(2020 4R BRO ORI R 45 4% 6 B 45 T AE BT
(2017 AFERRO O XK 25 R SR e K I 4 A TB 1 Tl B
HIBY7.

DL T 40 G0 93 by 36 ik 1) 142 2 IGRA 43I 55 78
MTB Jg& 5 6 0 b 5L A 4 o 1) R 5 3 0 R A
TENRRSE E K O 4 i MTB &4 i il R KL A
D7D B ASTF ST L IGRA #6025 SR A Sy 45 4% I
PeffybnifE, ECIKE 5 IGRA ) — 32 (90. 58 0) 5
o0 ROC i mi U K. Ui B EC 5 IGRA X}
ft BB O A 25 SR — B0, 5 EC 19 T I K ik 56 45
Fth—F % LTBL 2 A & L. TST 5 IGRA
) — BN 78,62 %, M X EAK . 5 B A E L4
FgE L7 g3, H ROC MR T i B, B I
TST % LTBI 912 Wit A7 & . A5 32 R A i 42 F A
NTM &, AR et . 5 TST(61. 11 %) A B
EC R (54,55 %) AR WA, (A BH LR e Fn—
FORYE T TST, 4278 EC FHEEAE N LTBI 2 Wik
W EAFAEPL S, JeAh = Fh oy i EC A il i A<
Jar, B IGRA — S8 b, 3 W gl A 8% 25 o7
e KT E T IR E VI X, & KA 5. 2020
AT R A S W R A 2 E S L, 8
— P ERAE T AR TR B G A . KR
KORFTH . F I & 3 LTBI JFBH 1k i — 20 & e hy
I Bl 1 45 A 0 X R AR 2 Tl e 1 LR

25 b ik  EC KD A fIC R - 8 4F 1 BEA TST
R i) BT (8 M, AT TGRA K I 1 45 53 M A o 1
PELEES T WA T IR ML B IS B AR R A A B
I JZHET (8 1T A AR B 24 LTBI & 7y v
RFRABE L FH I DA o DA/ 350 B P 3 97 B ok ik
JEVRIT T RE SR AN RO . AELAE S B ) A
22 EC W% A R DL R & e N RE R i g
A5 10 5 28 2 I R 1 — 25 R RN IE . AR B 5% 1))
FRAMEAE TAEA 5 A B . HLAF I8 0 1B A% W] BB AEAE —
SEARRT . A J5 K B K0 A b DXORRE A i F — 25 F
9E . ARAS B 2 BB L O i E BURSR BERTE .

(1]

[2]

[3]

[4]

[6]

[7]

[8]

(9]

SERT W NP ES S ER TS

% XX k]

Cui XJ, Gao L, Cao B. Management of latent tuberculosis in-
fection in China: exploring solutions suitable for high-burden
countries[ J]. Int J Infect Dis, 2020, 92S;: S37 — S40.

Pai M, Zwerling A, Menzies D. Systematic review: T-cell-
based assays for the diagnosis of latent tuberculosis infection:
an update[J]. Ann Intern Med, 2008, 149(3): 177 — 184.
Lamberti M, Uccello R, Monaco MGL, et al. Tuberculin skin
test and Quantiferon test agreement and influencing factors in
tuberculosis screening of healthcare workers: a systematic
review and Meta-analysis[J]. J Occup Med Toxicol, 2015,
10 2.

TRHL, RN, MISIE, SE. EAISS AT R G (EC) 7
B AR E R s (). A E B 5 A AR, 2020, 42(8); 814 -
820.

Zhang K, Shen XB, Tao LF, et al. Establishment of quality
standards for recombinant Mycobacterium tuberculosis fusion
protein[ J]. Chinese Journal of Antituberculosis, 2020, 42
(8): 814 —820.

o E BB Uh s, T B P 2 2 R S LB 45 A BT A el
L (PEHERE I RERER S, BHERITAMERO
(EO I R B % Z IR LT]. d E B8 22 &, 2020, 42(8):
761 = 768.

Chinese Antituberculosis Association, Schools and Children
Branch of the Chinese Antituberculosis Association, Editorial
Board of Chinese Journal of Antituberculosis. Expert consen-
sus of clinical application of the recombinant Mycobacterium
tuberculosis fusion protein (EC)[J]. Chinese Journal of Anti-
tuberculosis, 2020, 42(8): 761 — 768.

FIMG . XI5, AEmAE, SF. b E AR AR M X 25 A R R 18 W A
A% 95 R I S E A e o - T AR L OL R A LD 1. R AR AT
WisF4 AR, 2020, 41(3); 363 —367.

Lu P, Liu Q, Zhu LM, et al. Selection of the cutoff value on
tuberculin skin test in diagnosing tuberculosis infection: a popu-
lation-based cross-sectional study in Eastern China[J]. Chi-
nese Journal of Epidemiology, 2020, 41(3): 363 — 367.
FRAE Bl BB S R R R s M. Jead.
N BRI WAt 2021,

Lu SH, Lu W. Handbook of creation tuberculin skin test (C-
TST) [ M]. Beijing: People’ s Medical Publishing House,
2021.

WEERE . EEYA, TRE, % 4EEERKRREHESF
WEEMI. JE5t: ARTUAE WAL . 2014,

Cheng SM, Wang GZ, Wang LX, et al. The guidance hand-
book of TST [ M].
House, 2014.

Beijing: People’” s Medical Publishing

e NRIEMEER DA EETRR S 4% 2 0.
WS 288—2017[S]. dtut. [ FRMEH BkL . 2017,



T [ R e ) A A5 2023 4F 5 55 22 5 5 ]

Chin J Infect Control Vol 22 No 5 May 2023

* 551 -

[10]

(1]

[12]

[13]

[14]

[15]

[16]

National Health and Family Planning Commission of the Peo-
ple’s Republic of China. Diagnosis for pulmonary tuberculo-
sis; WS 288 — 2017[S]. Beijing: Standards Press of China,
2017.

R et A, S WIS 2Rt bR
Bl % 27k, 2021, 43(1): 91 — 95,

Li G, Pang XQ. Xu H. et al. Progress in diagnosis and treat-
ment of latent tuberculosis infection[ J]. Chinese Journal of
Antituberculosis, 2021, 43(1): 91 — 95,

Zellweger JP, Sotgiu G, Corradi M, et al. The diagnosis of la-
tent tuberculosis infection (LTBI): currently available tests,
future developments, and perspectives to eliminate tuberculo-
sis (TB)[J]. Med Lav, 2020, 111(3): 170 — 183.

B T R T o L. B T4 R 020200279 5 R
LA (g R 0 3 T O T B K o ) 45 A 0 TS 47 o A B AR AL
F.(2020 4F B Ay A1 [EB/OLJ. (2020 — 11 - 02)[2022 - 10
—08]. http://zyscde. com/article/36/41. html.
Ziyang Center for Disease Control and Prevention. National
Health Office Disease Control Letter [2020]No. 279 Notice of
the General Office of the National Health Commission on
Printing and Distributing the Technical Specifications for tu-
berculosis Prevention and Control in China ( Version 2020)
[EB/OL]. (2020 =11-02)[2022 =10 - 08]. http://zyscdc.
com/article/36/41. html.

AR N R L R R O T ED R R A A BT AR ALY
(2017 g0 38 %0 . [ T4 %% 12017322 5 [EB/OL]. (2017
=06 =29)[2022 - 10 = 08]. http://www. moe. gov. cn/src-
site/ A17/moe_943/s3285/201707/t20170727_310182. html.
Ministry of Education of the People’s Republic of China. No-
tice on Printing and Distributing School tuberculosis Preven-
tion and Control Work Specification (2017): National Health
Office Disease Control Fa [2017]No. 22[EB/OL]. (2017 - 06
—29)[2022 = 10 — 08]. http://www. moe. gov. cn/srcsite/
A17/moe_943/s3285/201707/120170727_310182. html.

Riazi S, Zeligs B, Yeager H, et al. Rapid diagnosis of Myco-
bacterium tuberculosis infection in children using interferon-
gamma release assays (IGRAs) [J]. Allergy Asthma Proc,
2012, 33(3): 217 — 226.

Mazurek GH, Jereb J, Lobue P, et al. Guidelines for using
the QuantiFERON-TB Gold test for detecting Mycobacterium
tuberculosis infection, United States[J]. MMWR Recomm
Rep, 2005, 54(RR-15): 49 — 55,

Wds . WA, 2t 58 0 BORE T T AR I e 0 A A TR TR R T

[17]

(18]

[19]

[20]

Wrocit LT, G5B SIM MBI 2435, 2021, 2(4) ; 361 = 365.
Yang K, Chen W. Advances about screening and preventive
treatment of Mycobacterium tuberculosis latent infection in
students[J]. Journal of Tuberculosis and Lung Disease, 2021,
2(4): 361 —3065.

BT, SR, M. 55, AR L S5 A BORT R IR R R
A BB L], P E BB A A 2021, 43(7): 653 — 658.
Qi X, Wu XR, Guo YJ, et al. Analysis of screening of latent
tuberculosis infection in hospitalized children [ J]. Chinese
Journal of Antituberculosis, 2021, 43(7) . 653 — 658.
Campbell JR, Chen W, Johnston J, et al. Latent tuberculosis
infection screening in immigrants to low-incidence countries; a
Meta-analysis[J]. Mol Diagn Ther, 2015, 19(2); 107 - 117.
TR, B, X035, Sy TR BRI S S5 R Rk
TGN AR OB R VIR Y 2 Wi iyt [T ). TR Ty B2
%, 2018, 29(3): 237 — 240, 327.

Ding XY, Lu W, Liu Q, et al. Comparison analysis of inter-
feron-y release assay and the tuberculin skin test to detect la-
tent tuberculosis infection[J]. Jiangsu Journal of Preventive
Medicine, 2018, 29(3) . 237 — 240, 327.

B, FOTHE, FER. % BASAEHE 11 kDa EH
MR E S R 5 R Al A ST ]. T E By B 4
Ai. 2020, 42(8): 821 —825.

Zhao AH, Kang WL, Wang GZ, et al. Screening for latent
tuberculosis infection and identification of BCG vaccination by
recombinant Mycobacterium tuberculosis 11 kDa[]J]. Chinese

Journal of Antituberculosis, 2020, 42(8): 821 — 825.

OR3CHiH )D

A5 AR A L TENERE Kk 0 L A 2 25 B0 BORE T A R
F R RIS 5 TST 727 K 45 1% 18 AR e i A v i b e [0 D o [
JRYL 5 ) 2k 75 . 2023, 22 (5) : 547 = 551. DOI: 10. 12138/j. issn.
1671 = 9638. 20233724.

Cite this article as: SU Qian, WANG Qing-ya, ZHANG Ting, et

al. Comparison of recombinant Mycobacterium tuberculosis fusion

protein skin test and tuberculin skin test for screening latent tu-

berculosis infection in school students[J]. Chin J Infect Control,
2023, 22(5): 547 = 551. DOI. 10. 12138/j. issn. 1671 — 9638.
20233724,



