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[ Abstract] Latent tuberculosis infection (LTBI) is a status of persistent immune response to Mycobacterium tuberculosis,

but no clinical symptoms. LIBI should be attented, because the progress to active tuberculosis and the risk of causing transmission
of tuberculosis, and especially the risk is significantly increased in high-risk groups. This article reviewed LIBI detection methods,
diagnostic criteria, LIBI Associated high-risk factors, screening objects and the treatment of LIBI, and so on. Discussion Focus on the
relationship between LIBI and close contacts of active tuberculosis, HIV infection, receiving kidney transplantation, receiving TNF
antagonists, taking high-dose glucocorticoids, receiving hemodialysis, new biologic agents as IL-17 and IL-23 inhibitors, immune
checkpoint inhibitors. And suggest that, To identify high-risk groups who are easy to develop into active tuberculosis, and to screen
these high-risk groups and actively launch tuberculosis chemoprophylaxis, that's an important measure to reduce the incidence of

tuberculosis.
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AR AR, R REERmEmeE . 2019 4
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(tuberculosis antigen-based skin test, TBST) .

1.1 LIBI kil /5 i%

1.1.1 TST TST /& — IV B8 85U B B kB
I e RS S R, S S ER AL ) B IR A e ok
WAL S5 A% AT B R e B S BE, 38 R S JiR A2 2 A% TR
FKAEANTEY (pureprotein derivative, PPD) , #FRA
PPD ik, R JTvE e EAC R EMAT 1/3 e Py
S 5TU PPD, PURES I 7 ~ 8 mm K/ [ TEAR K
BERZFENEL, 72h (48 ~96h) JERE T N, LARZiRAE
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ELISOPT [ 1H:# NBF I — 0l R A il g A%, ML T i om ot
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EAR BRI PG b, TNF Himl 2l Tiair
FKRRHERT R MEMETHEREA S %R, 8
F TNF $5 507 451 500 KU B 3 . /M e 4 R
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ANYERFE BT B T8 A FHTA TR 76 7 B 5 e s
Sl SE A B R 4 o 383/10 J3 NAEL 176/10 J1 A
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R A AE R X o NBEAEIE H TNF #5572 i R A7
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TR TSR ) W S5 R RIS, 4
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&4 LTBI MR & .
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Z WUt Fi 32 7~ 12 F AT 20 0 B it A1 [R) R O 45 A% 400 kAR
CHIEFEXT G5 B T Gl R8s DR B e & B R A 25 4% 00 AU A
ey o,
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TS G IT G, 2R TE SRRk 1,
1M _H. IMMhance IIfi FRIREE 2 W7 LIBT3 31 {5 K #1740
NETRBT VG TT, L5 SRS ER b S B 55 F TG —
RAGEREAE . B RERPUE S 1T TG AR
7o W IR R RIS BOE LR, (B 1 i ik
LMK EfEREH TST M, 7EiEH & fi gk fpiid f
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2.8 ICIs

ICIs 697 & H AT AT s S v o7, F 2AEH
SRR T2 1 (PD-1)  FEFMAE TR A 1

(PD-L1) . #fifus T #EgMPiE -4 (CTLA) , @it

WL b 3¢ 4 2 10 A 3 4 DA T AR b B 40 L, 3 B0 RE
MfEM . ©F 20U 50RiE PD-1/PD-L1 #1697 22
1IN DRI e PR 5 RR A T Bl Ry
3 LTBI WiFEN R KTk

3.1 IR TT

NS A ERE AL FOw R I PRIE T %, 2018 5T
HEHLURAT T (RGBS EEM) Y, B
XFUAT e N AT O LTBI i &, WIRf LTBI J5 T i
Btk siayy . (1) FrA HIV &R (2) 5iE3hk
SRR B E A SO LE CER S AR AT 5L
AT E S, 5B LU LE @B A, X 4
AT B 2K, 5 % UL KL sUSON AT B R
PLEEZIRTT) + (3) $E5Z2 TNF-o fE 50197 I 8 3%
(4) B2 MBENTEE: (5 MHERATHE A HE
MHREE: (6) WhliEE. FE (2020 FRRBARE)
E#F LTBI MR EIR T 7 RS BRI AR
ERET . SABHBARRE T AR TS = Y,
W 1.

# 1 LTBIWBiMEIT T ER

RN LT 1)
BT & 2y kE<50kg H / MRE=50kg E / mg/ R/ Rk T
(mge XD (mg* XD (kge X (mge %)
L A INH 300 300 10 300 1% /d 6~91H
HHRAET T & RFP 450 600 10 450 1k /d 41 H
SRS R T 77 & INH 500 600 10 ~ 15 300 2/ 34H
Rft? 450 600 10 450
SEMHRER A R4 T R INH 300 300 10 300 1 /d 34 H
RFP 450 600 10 450

Ve CRARWE T DOER T 5 % LA L AEE: EFRHORIET 2020 SARME 1,

3.2 HEIRIT

SRR R A RR S T8 B R A 1 S RN
YIS, BRGSO 5 A DR S BRI B, T
AR G 5 R T B SR B IR T AT BRI RO A, R
MBI AN ST . EI% Y RgMRg T
Bl P 40 &5 R0 1 S e v T i Tk e, LR AR B R TR
J7 (IFN-y. IL-1, IL-2. GM-CSF %) | %S4 iasr
CHEA ERF TN GNKT Z000) . A S EH
T4 (MAIT 400> « A PE T 4000 (Treg 40A8)
YN 75 S R (CIKD) %5) | Ry tEl (B
B KOG LW 0 MV BESF BOMF B . MIP £ 1. DAR-901
e, WM MRA SRR, RAEOEN
M72/AS01. 56 « AT (4R D) &, fafk
FEVRIT IR b BOEE NI RIS B B, e BT s

P RGBT B ) B A A 2

AR R, AN BE BT (R IR IR
7 RAEE R, AR 3 SCER IR R R R A B
H ] A 4 BR R e 58 JRAS A I 8 1 B 2 23 R 1 2 i T113Y)
I A R 6 1y 1 2% L SRR 2 4 R TR AR T
B PEm LTBI R [ A 40 1 S 2 3RS 1k 240 1 46 1% 7K
S, JUH R AR IR 4ERE CDA'T Wi L ], BB
T Th1/Th2 V4, $7n il R4 MTB G AT 7B 1 G
PEvr TR R, % LTBI B4 IO &5 1% R0 2. T
4 32013 AERTHE PERT TT K 5 A AR I R TRD A
JT LTBL B MRCR, W4 F 4RI, 4Rk
AR RN 91.3%, HACR S AP iR T 2
SRR EARKMYEEK T HAEAZ
B M72/ ASO01 /2 4510016 77 V2 B0 I B K SR A
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kB, DLRWEIR E LTBI ARE A 55 1 5
R 28, T I J BN HE (R T e 280> E5 R 1R R A

(&% 3#K]

[1] MACK U, MIGLIORI G B, SESTER M, et al. LTBI: latent tuberculosis
infection or lasting immune responses to M. tuberculosis? A TBNET
consensus statement [J]. Eur Respir J, 2009,33 (5) : 956-973.

[2] COHEN A, MATHIASEN V D, SCHON T, et al. The global prevalence of
latent tuberculosis: a systematic review and meta-analysis [J]. Eur Respir J,
2019,54(3) : 1900655.

[3] ORGANIZATION W H. World health statistics 2016: monitoring health

(4]

(5]

(6]

(7]

(8]

[9]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

for the SDGs, sustainable development goals[M]. 2016.

GAO L, LU W, BAI L Q, et al. Latent tuberculosis infection in rural China:

baseline results of a population-based, multicentre, prospective cohort

study [J]. Lancet Infect Dis, 2015,15(3) : 310-319.

A WAL BIOH, AR BET 2 bl R A B AN 1] G
R 4 [ S5 4 0 BORF B AR R e A 5 [0, b E BB R

2022,44 (1) : 54-59.

ZELLWEGER J P, SOTGIU G, CORRADI M, et al. The diagnosis of

latent tuberculosis infection (LTBI): currently available tests, future

developments, and perspectives to eliminate tuberculosis (TB) [J]. Med

Lav, 2020,111 (3): 170-183.

AN RS [F X PRI TR R 2. g (1], 1

eifE ., 2017,30(6): 309-320.

T, K. WHO (B RIESSAZ R GE PR ) T 3k
FERFFEHR (7], PEPIEAE, 2015,37(7): 736-739.

B R R A 2. BEIOY RO B y- TR RO I8 &
I PR R & R (2021 10D [1]. o e g A R ne i 2 &,

2022,45(2): 143-150.

ANDERSEN P, MUNK M E, POLLOCK J M, et al. Specific immune-

based diagnosis of tuberculosis [J]. Lancet, 2000,356 (9235): 1099-1104.
A, T, md. (GO I B AL A R PR ga )
figse (1. hERB &, 202345(2):130-133.

RE BB, MK, WIS, . R AR BORT VAR
RG] S TR R TT e IR (7). T EBBAE, 2021,43(9):

874-878.

B 2, PR e e ) LE SRR Bk s 2, (T
FEIRy B A s iR 2. HALBATEMEGHEE (EC) KM
MEZFIGR T]. PEB A&, 202042(8): 761-768.

T N IR IERIE [ K AR e R p AT R DA R
O TR BN A B A TS ] AR AT (2020 4ERD )
J#Z [EB/OL].  (2020-11-02) [2023-10-31]. http://www.zyscdc.
com/article/36/41.html.

DIEL R, LODDENKEMPER R, NIEMANN S, et al. Negative and
positive predictive value of a whole-blood interferon-y release assay for
developing active tuberculosis: an update [J]. Am J Respir Crit Care
Med, 2011,183 (1) : 88-95.

HALDAR P, THURAISINGAM H, PATEL H, et al. Single-step
QuantiFERON screening of adult contacts: a prospective cohort study of
tuberculosis risk [J]. Thorax, 2013,68 (3) : 240-246.

BAKIR M, MILLINGTON K A, SOYSAL A, et al. Prognostic value of
a T-cell-based, interferon-gamma biomarker in children with tuberculosis
contact [J]. Ann Intern Med, 2008,149 (11) : 777-787.

W, JERIL, SEMREE, 5. bR XU P A A% R D
il G AL T BT B AR e S SR SC IR R [T AR SERZ AT 2
£, 2016,39(12): 944-947.



EZHAL 20245F30 H 1458718 4z ik

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

CORBETT E L, WATT C J, WALKER N, et al. The growing burden of
tuberculosis: global trends and interactions with the HIV epidemic [J].
Arch Intern Med, 2003,163 (9) : 1009-1021.

AICHELBURG M C, RIEGER A, BREITENECKER F, et al. Detection
and prediction of active tuberculosis disease by a whole-blood interferon-
gamma release assay in HIV-1-infected individuals[J]. Clin Infect Dis,
2009,48 (7) : 954-962.

GIRARDI E, ANTONUCCI G, IPPOLITO G, et al. Association of
tuberculosis risk with the degree of tuberculin reaction in HIV-infected
patients. The Gruppo Italiano di Studio Tubercolosi € AIDS [J]. Arch
Intern Med, 1997,157(7) : 797-800.

JOSE M. AGUADO, JOSE TIAGO SILVA, SAMANTA P, et al.
Tuberculosis and Transplantation[M]. John Wiley & Sons, Ltd, 2017.

LIU J, YAN J, WAN Q Q, et al. The risk factors for tuberculosis in liver or
kidney transplant recipients [J]. BMC Infect Dis, 2014,14: 387.

KIM S H, LEE S O, PARK J B, et al. A prospective longitudinal study
evaluating the usefulness of a T-cell-based assay for latent tuberculosis
infection in kidney transplant recipients [J]. Am J Transplant, 2011,11 (9) :
1927-1935.

GOMEZ-REINO J J, CARMONA L, ANGEL DESCALZO M, et al. Risk
of tuberculosis in patients treated with tumor necrosis factor antagonists
due to incomplete prevention of reactivation of latent infection [J].
Arthritis Rheum, 2007,57 (5) : 756-761.

DIXON W G, HYRICH K L, WATSON K D, et al. Drug-specific risk of
tuberculosis in patients with rheumatoid arthritis treated with anti-TNF
therapy: results from the British Society for Rheumatology Biologics
Register (BSRBR) [J]. Ann Rheum Dis, 2010,69 (3) : 522-528.

TUBA C H F, SALM ON D, RAVAUD P, et al. Risk of tuberculosis
is higher with anti-tumor necrosis factor monoclonal antibody therapy
than with soluble tumor necrosis factor receptor therapy: the three-
year prospective French R esearch Axed on Tolerance of Biotherapies
registry [J]. Arthritis Rheum, 2009,60:1884-1894.

JIRE R BE IH -5 0 0 I F e A0 TR 5 B SO AL R
SRBEIR T BRI N T S5 TRy 58 B SR (], e RGE
it i, 2013,17(8): 508-512.

YE L N, CHAPMAN T P, WEN Z Z, et al. Targeted versus universal
tuberculosis chemoprophylaxis in 1968 patients with inflammatory bowel
disease receiving anti-TNF therapy in a tuberculosis endemic region [J].
Aliment Pharmacol Ther, 2021,53 (3) : 390-399.

JICK S S, LIEBERMAN E S, RAHMAN M U, et al. Glucocorticoid use,
other associated factors, and the risk of tuberculosis [J]. Arthritis Rheum,
2006,55(1): 19-26.

PARK J W, CURTIS J R, LEE H, et al. Risk-benefit analysis of isoniazid
monotherapy to prevent tuberculosis in patients with rheumatic diseases

exposed to prolonged, high-dose glucocorticoids [J]. PLoS One,

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

2020,15(12) : €0244239.

LUNDIN A P, ADLER A J, BERLYNE G M, et al. Tuberculosis
in patients undergoing maintenance hemodialysis [J]. Am J Med,
1979,67 (4) : 597-602.

CHIA S, KARIM M, ELWOOD R K, et al. Risk of tuberculosis in
dialysis patients: a population-based study [J]. Int J Tuberc Lung Dis,
1998,2 (12): 989-991.

SHU C C, HSU C L, LEE CYY, et al. Comparison of the prevalence of
latent tuberculosis infection among non-dialysis patients with severe
chronic kidney disease, patients receiving dialysis, and the dialysis-unit
staff: a cross-sectional study [J]. PLoS One, 2015,10 (4) : ¢0124104.
NOGUEIRA M, WARREN R B, TORRES T. Risk of tuberculosis
reactivation with interleukin (IL)-17 and IL-23 inhibitors in psoriasis-
time for a paradigm change [J]. J Eur Acad Dermatol Venereol,
2021,35(4) : 824-834.

VAN DE KERKHOF P C M, GRIFFITHS C E M, REICH K, et al.
Secukinumab long-term safety experience: a pooled analysis of 10 phase
II and III clinical studies in patients with moderate to severe plaque
psoriasis [J].J Am Acad Dermatol, 2016,75 (1) : 83-98.¢4.

BLAUVELT A. Safety of secukinumab in the treatment of psoriasis [J].
Expert Opin Drug Saf, 2016,15(10) : 1413-1420.

DEODHAR A, MEASE P J, MCINNES I B, et al. Long-term safety
of secukinumab in patients with moderate-to-severe plaque psoriasis,
psoriatic arthritis, and ankylosing spondylitis: integrated pooled clinical
trial and post-marketing surveillance data [J]. Arthritis Res Ther,
2019,21(1): 111.

MROWIETZ U, RIEDL E, WINKLER S, et al. No reactivation of
tuberculosis in patients with latent tuberculosis infection receiving
ixekizumab: a report from 16 clinical studies of patients with psoriasis or
psoriatic arthritis [J].J Am Acad Dermatol, 2020,83 (5) : 1436-1439.
LEONARDI C, REICH K, FOLEY P, et al. Efficacy and safety of
ixekizumab through 5 years in moderate-to-severe psoriasis: long-term
results from the UNCOVER-1 and UNCOVER-2 phase-3 randomized
controlled trials [J]. Dermatol Ther, 2020,10 (3) : 431-447.

RIBERO S, LICCIARDELLO M, QUAGLINO P, et al. Efficacy and
safety of secukinumab in patients with plaque psoriasis and latent
tuberculosis [J]. Case Rep Dermatol, 2019,11 (Suppl 1) : 23-28.
KELSEY A, CHIRCH L M, PAYETTE M J. Tuberculosis and interleukin
blocking monoclonal antibodies: is there risk? [J]. Dermatol Online J,
2018,24(9) : 13030/qt58j4n38 m.

SNAST I, BERCOVICI E, SOLOMON-COHEN E, et al. Active
tuberculosis in patients with psoriasis receiving biologic therapy: a

systematic review [J]. Am J Clin Dermatol, 2019,20 (4) : 483-491.

(TF4#% 35 W)



E 270 %

2024538 H 14K 57TH 42

Jie (7], tHFRLEOR - sPBEZEANL, 2022,24(8) : 2947-2956. [26] sKok¥E, ZEWHY, BOELE. B =415 o el vk AL o e
(170 VLR, MRl ERRY, 5. BT IEMESRE (0], e, Jor e (3] o R, 2021,29(13) 1 58-60.
2017,37(2): 370-372. [27) M, B WA, S WL AEIRTHUAST R AL B
[18] FJ—l:Bif43 7ﬁ ﬁ?’:ﬁ E"] II’EJHQF_‘.ZH% L:j Z: E&F_‘.z [JJ . 'Tl %E EZ: 30 Wu [J] . ?EE[PE%’ 2021’52(2): 51-52.
201118 (21): 3004-3005. [28] S{EYL. ORI AIF L BB SRR KT (D,
+ o N )
[19] ks, SARMIGIEZ AR [, KHPEE, 1990(5): 46. P P REZ AR, 2016,
20] ZEAEK, AESCHE. 2 SRR 2 o S R L Tk ] WAL, N . ; ; N
(201 S5, PSR, SR FAMMARIGMARE W FETT ooy i, g, w2, RTINS A
2010,23(1): 16-17.
JREFE IR S B RBITFE (9] BB, 2021,53(9): 134-138.
[21] WREsE, HEEME, 2HUE. BUTRARIER H 2RI R (1], b ‘ ‘ ‘ o
[30] WEZHE, TEHEAE, WA, % RE R KEDTIRAE AR E
PR B 4, 2003,26 (6) : 62-64.
L T B A T P R P IR R E T T (D). LT ERGE,
[22] B, WHEHL TH, 4. MEOHK R PIBEA RISN % 8% S .
) 2020,47(11): 185-187.
FRIRGTRIZR [J]. shHEpBEZRE, 2016,31(3): 833-837. D
R 2T R R I A AR 7 A 11 5 1 F 1
03] SR, TEEE, WHE. 103 PG IERE pon 0 EER ST RN A BE LIRS B 01 AR
52 (7). FPHRSIREESE, 2004,2(8): 34-35. 78 [D]. dBst: JETRERZIRAE, 2017.
[24] FUET, WEFEbk. SORLHRALIRITIUMALRE A F AR AT o (32 FEE POOL KB T S SR AR AR B 37 61 LI B R,
PRITR0WER (1], PEEldile2y, 2017,36(S2): 161-162. 2009,30(6): 716-717.
[25] Bheifs, Z=3roc, WHRGE ALgiikEr. RREERL A2 3T ke sT [33] BR/hN¥e, #pWRiE. SRR BEREEIGS HEUL bt f i T I8 B LI RCR W
ALPEIEREIRR I [J]. JEBItEE, 2021,36(9): 1461-1463. 2 [J]. PEEAGE (GEAO 5 2010(11): 46-47.
(EEF 31 W)
[43] WECHTER T, CLINE A, FELDMAN S R. Targeting p19 as a treatment programmatic management. Geneva: World Health Organization; 2018.
option for psoriasis: an evidence-based review of guselkumab [J]. Ther Licence: CC BY-NC-SA 3.0 IGO.
Clin Risk Manag, 2018,14: 1489-1497. [50] Eml, #Bst, Wi, & S asan Tt (0], hE
[44] PUIG L, TSAI T F, BHUTANI T, et al. Safety in moderate-to-severe B, 202244 (10): 1079-1084.
plaque psoriasis patients with latent tuberculosis treated with guselkumab 517 Bk, B, 28040, 2%, SRam B U iEE [1].
and anti-tuberculosis treatments concomitantly: results from pooled phase CER SRR A, 2020,1 (2): 82-88.
3 VOYAGE 1 & VOYAGE 2 trials [J]. J Eur Acad Dermatol Venereol, [52] FMIBSE, XUME, 258, 5. PRSI R4 B FE B TG e 0 5
2020,34 (8) : 1744-1749. SN
® ARPEEEAZ B M AN S L) [I]. I PRMRL 2%, 2009,14 (2) :
[45] HUANG Y W, TSAI T F. A drug safety evaluation of risankizumab for 158,161
psoriasis [J]. Expert Opin Drug Saf, 2020,19 (4) : 395-402. . )
[53] FMEF, R, RIZE. BRI RO BTG 708 R A Ak
[46] GORDON K B, BACHELEZ H, BLAUVELT A, et al. 16332 Pooled
o - . WRCRPE (7). BURTIBTEE %, 2013,40 (15): 2894-2896.
long-term safety analysis of risankizumab in patients with moderate to
. [54] TAIT D R, HATHERILL M, VAN DER MEEREN O, et al. Final analysis
severe psoriasis [J]. ] Am Acad Dermatol, 2020,83 (6) : AB176.
[47] BLAUVELT A, REICH K, PAPP K A, et al. Safety of tildrakizumab for of a trial of M72/AS01E vaccine to prevent tuberculosis [J]. N Engl J
moderate-to-severe plaque psoriasis: pooled analysis of three randomized Med, 2019,381(25) : 2429-2439.
controlled trials [J]. Br J Dermatol, 2018,179 (3) : 615-622. [55) BAHF, FEIH, 9K3E, 4% RS2 Rek & mUamibl ) ia Ty (e S0
(48] AHMED M, TEZERA L B, ELKINGTON P T, et al. The paradox of SR VR G R G PG B A o L (D], AR R,
immune checkpoint inhibition re-activating tuberculosis [J]. Eur Respir J, 2022,102 (6) : 454-462.
2022,60(5): 2102512. [56] VI, BRAR. SR RIEG B SRS LR SR 8 (1],

[49]

Latent tuberculosis infection: updated and consolidated guidelines for

TRTRCAE RS 4% E, 2023,48(6) : 627-633.



