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● Screening for latent TB
● Efficacy of latent TB treatment 
● Issues: 

○ IGRA monitoring after LTBI treatment?
○ IGRA positive conversion
○ TB development in IGRA negative patients

Outline



Risk of latent TB reactivation: 
Lessons from TNF inhibitors (TNFi)



● FDA MedWatch spontaneous reporting system
● 70 reported cases of tuberculosis after treatment with infliximab for a median of 12 weeks

(70/147,000 = 47/100,000)
● In 48 patients, tuberculosis developed after three or fewer infusions. 
● 40% patients had extrapulmonary disease 
● Of the 70 reports, 64 were from countries with a low incidence of tuberculosis

N Engl J Med 2001; 345:1098-1104

2001



TB incidence rate: 
(/100,000)

RA: 136
- RA (TNFi): 225
- RA (IFX): 654

AS: 115
PsA: 140
PsO: 60

IBD: 285

RIsk of TB, noted from long-term extension study (LTE)

Rheumatology (Oxford) . 2014 Oct;53(10):1872-85.



Expert Rev Anti Infect Ther . 2018 Jun;16(6):501-512.

RIsk of TB, noted from real-world experience 



Clin Infect Dis . 2005 Aug 1;41 Suppl 3:S199-203.

TNFi

TNF +IFNr

TNF

TNFα maintains the granuloma integrity

● More extrapulmonary TB
● More disseminated TB



Taiwan NHI database (2000-2011)

PLoS One. 2016; 11(4): e0153217.

● Adjusted HR of TB incidence, compared to csDMARD: 
○ ETN1.16 (0.95-1.41)
○ ADA 1.52 (1.18-1.96)

● RA 42,180 patients, 1:4 matched with non-RA pateints
● TNFi ~ 5000 (ETN~3500, ADA~1500), RTX 700

RA



Etanercept (ETN) has relative lower risk of TB 

UK RA biologics 
cohort
2001-2008



Etanercept (ETN) has relative lower risk of TB 

PLoS One. 2016; 11(4): e0153217.
Rheumatology (Oxford). 2019 May 1;58(5):803-810
Arthritis Res Ther . 2022 Jun 27;24(1):157.

Taiwan NHI
2001-2011 RA

IFX: 1855/100,000

ADA: 760/100,000
ETN: 435/100,000

Korea NHI
2013-2018 RA

Hong Kong NHI
2006-2015
RA, AS, IBD, PsO



Autoimmun Rev . 2015 Jun;14(6):503-9.

Other risk factors: comorbidity, age, TB exposure…



Background TB 
incidence should 
also be considred

Systemic review of 
TNFi RCTs (including 
extension periods)

Zhang Z, et al. BMJ Open 2017;7:e012567. 

TB endemic area
TNFi arm: 23/3634
Control arm: 1/1871 
OR: 2.39 (0.97, 5.90)

Low TB incidence area
TNFi arm: 17/2669
Control arm: 2/1376 
OR: 1.64 (0.7, 3.88)



Case/total OR OR OR

TNFi + MTX/AZA 24/4241 54 
(5.3-88)

13.3
(3.7-100)

-

TNFi alone 2/5769 - 1 4 
(0.2-15.7)

DMARDs 0/4673 1 - 1

Other risk factors: concomitant immunosuppressants



RA PsA/PsO IBD SLE Allergic 
disease / AD

TNF TNF TNF CD20 IgE

IL-6 (1) IL-12/23 (1) IL-12/23 (1) BAFF IL4/13

CLTA4-Ag (1) IL-17 (3) Intergrin (1) IFN IL5

IL-23 (2)

JAKi JAKi JAKi JAKi

Biologics/small molecules target for autoimmune disease 

 low risk 



Anti-IL17: Secukinumab

107 LTBI

12 untreated

No incident TB



J Am Acad Dermatol. 2020 Nov;83(5):1436-1439.

Anti-IL17: Ixekizumab 133 IGRA positive 
conversion during treatment

Some remained in the trial
11 untreated 

No incident TB



Anti-IL17: Brodalumab

No incident TB 
during RCT 
and extension 
studies



Anti-IL23: Guselkumab

9/69 LTBI not 
having 
treatment, 
no incident TB 
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Risk of tocilizumab? 

● Low risk in previous literature

Mediators Inflamm . 2017;2017:8909834.



Risk of tocilizumab? however… 

● Korea NHI, 2013-2018 RA
● Similar risk between tocilizumab and TNFi



● Hong Kong NHI, 2006-2015, RA/SpA/PsO/IBD
● Non-negligible IR of tocilizumab users

Risk of tocilizumab? however… 
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● All LTBI treated 

● 20/26 TB cases 
had negative IGRA 
initially 

Tofacitinib: 
up to 750/100,000 in endemic area (>50/100,000)



● 7-12% had LTBI
● 11 had TB; all in 4mg group

○ 9/11 in extension period
○ 7/11 IGRA-, 2/11 had LTBI treatment developed TB

Baricitinib RCT progam: 
Overall incidence rate =  11/7860  = 100 (/100,000)
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Screening for latent TB



Screening for LTBI: TST or IGRA?

● Demonstration of “Mtb-specific T-cell-mediated immune response” 
○ Tuberculin skin test (TST)
○ IFN-r release assays (IGRAs)

● IGRAs 
○ Antigen peptides: 

■ CFP-10, ESAT-6, TB7.7 (from region of difference [RD1])
■ RD1: deleted in BCG vaccines

○ ELISA: QuantiFERON-TB (QFT, Qiagen)
■ QFT-GIT (Gold In Tube)
■ QFT-Plus (Gold Plus)

○ ELISpot: T-Spot TB (Oxford Immnotec)

J Clin Microbiol . 2020 Aug 24;58(9):e01950-19.



QFT-Gold Plus (QFT-Plus): 4th generation of QFT

● Compared to QFT-GIT (3rd generation): 
○ Addition of TB2 antigen

■ Shorter peptides from CFP-10 and ESAS-6
■ To detect both CD4 and CD8 response

○ Remove of TB7.7 antigen from antigen pool
○ Antigen formulation: spray vs resin-coated

J Clin Microbiol . 2020 Aug 24;58(9):e01950-19.



QFT-Gold Plus (QFT-Plus): 4th generation of QFT

● Questions to be answered:
○ TB2 - TB1: 

Representing CD8 response?
○ TB2 - TB1 > 0.6 IU/mL

Threshold for CD8 response?

J Clin Microbiol . 2020 Aug 24;58(9):e01950-19.



Interpretation of IGRA results: indeterminate result

Inadequate mitogen responseOver-react



Efficacy of 
latent TB screening and treatment 

before biologics initiation



TB risk reduced by preventive latent TB treatment:  
Reduce up to 80% risk in Spanish biologics registry

● Spanish Biologics cohort
● After implanting latent TB screening/treatment guideline: 

TB incidence 522 > 117/100,000 (IRR 0.22) Arthritis Rheum . 2005 Jun;52(6):1766-72.



● After implanting latent TB screening/treatment guideline: 
○ IRR 20.9 → 4.7 compared to general population
○ IRR 6.2 → 1.0 compared to RA non-TNFi users

Arthritis Rheum . 2005 Jun;52(6):1766-72.

TB risk reduced by preventive latent TB treatment:  
Reduce up to 80% risk in Spanish biologics registry



● 2000-2011 Taiwan HIRA database, 5000+ RA TNFi users
● ADA: IR 616/100,000  > 218/100,000 (LTBI treatment) (IRR 0.45)
● ETN: IR 450/100,000 > No TB cases (LTBI treatment)

Ann Am Thorac Soc . 2017 May;14(5):690-697.

TB risk reduced by preventive latent TB treatment:  
Reduce up to 50% risk in Taiwan NHI database



● 2011-2013 Korea HIRA database, 10863 TNFi users (RA, SpA, IBD)
● 23% had latent TB treatment 
● IR 1046/100,000  > 407/100,000 (LTBI treatment) (IRR 0.33)

Ann Am Thorac Soc . 2017 May;14(5):690-697.

TB risk reduced by preventive latent TB treatment:  
Reduce up to 70% risk in Korean NHI database



Endorsing LTBI screening and treatment, 
decrease the TB incidence gap between LTBI and non-LTBI 
patients

● South Korean NHI database

Patient 
population

Biologcis TB incidence (/100,000)

Patients 
without LTBI 

treatment

Patients with 
LTBI treatment

2011-2013 RA, SpA, BID TNFi 1046 407

2013-2018 RA TNFi, 
Tocilizumab

530 628

Ann Am Thorac Soc . 2017 May;14(5):690-697.



● LTBI treatment duration assocaited with TB incidence reduction
(IRR 0.31 > 0.26 > 0.21 > 0.11)
> complete LTBI treatment is important

Ann Am Thorac Soc . 2017 May;14(5):690-697.

Note: LTBI treatment compliance important!



Note: LTBI treatment compliance important!
3HP better than 9H / 4R

Ann Am Thorac Soc . 2017 May;14(5):690-697.

50-60% (9H or 4R) vs 
75% (3HP)



CDC website



Note: Latent TB treatment not eradicate all TB risks 

Ann Rheum Dis. 2012 Feb;71(2):231-7.
Ann Am Thorac Soc . 2017 May;14(5):690-697.



Issues: 
IGRA monitoring 

after LTBI treatment?
(IGRA reversion)



IGRA result flaucatuation after LTBI treatment

in health care workers, contacts, immigrants

J Infect . 2013 Apr;66(4):346-56.

3.6-42% had 
reversion (+ → -)



● Italian cohort, 2006-2011
● AIIRD: RA, AS, PsA, PsO
● 10% had BCG vaccines

● TST and IGRA (QFT-GIT) 
screening before TNFi

T1: completion of LTBI

T2: 3-6m after LTBI

J Infect . 2013 Apr;66(4):346-56.

AIR patients receiving TNFi



J Infect . 2013 Apr;66(4):346-56.

~ 20% (27/111) achived reversion (IGRA became negative)

No patient developed 
active TB after median 
f/u 33 months
(weather revert or not)



Decreased IFN⋎ response after latent TB treatment

Ann Rheum Dis . 2012 Feb;71(2):231-7.



Points to consider for 
“IGRA monitoring after LTBI treatment”

● Possible cause for IGRA reversion (negative conversion):
○ Decreased viral burden (decreased stimulus)
○ Immune suppresion

● No evidence currently for incident TB developing in patient with 
persistent IGRA positivity 



Issues: 
TB development 

in IGRA-negative patients



TB development in IGRA-negative patients

● VGH-Taichung (database): Etanercept / adalimumab: 4% (6/150)

● Golimumab RCT progam (screen both IGRA/TST): 0.2% (4/1893)

● Korean TNFi users (database): 1.2% (103/8402) 



VGH-Tachchung cohort
TB development in IGRA(-) patients:4% (6/150) 

Time to 
TB

TB 
sites

Ann Rheum Dis . 2012 Feb;71(2):231-7.



Ann Rheum Dis . 2012 Feb;71(2):231-7.

Cause: new exposure at endemic area? 



● UK Northen London biologics database and IGRA testing database
● Comapred to non-biologic users, biologics users have less positive results 

(5.6 vs 12.5%)  and more indeterminate results (8.5 vs 6.6%)

Cause: false-negative IGRA screening 
may occur in patients with rheumatic disease

ERJ Open Res . 2022 Nov 28;8(4):00193-2022.



QFT 
OR 0.65

T-SPOT
OR 0.81

Cause: false-negative IGRA screening 
may occur in patients with rheumatic disease

Thorax . 2016 Jan;71(1):64-72.



Steroid 
OR 0.75

Oral DMRAD 
0.68

Cause: false-negative IGRA screening 
may occur in patients with rheumatic disease

Thorax . 2016 Jan;71(1):64-72.



IBD 
OR 0.50

Rheuma
0.67

Cause: false-negative IGRA screening 
may occur in patients with rheumatic disease

Thorax . 2016 Jan;71(1):64-72.



Points to consider for 
“IGRA screening negative patients”

● TB case may still occurs in endemic areas

● Cause 
○ New exposure / contact
○ Initial false negative results



Issues:
IGRA positive conversions 

during follow-up?



● South Africa adlolescent 

● IGRA retesed after 3 
months

● 5% converters
○ ~50% stringent 
○ ~50% uncertain

(0.2 ~ 0.7)

● No incident TB occurred

“Uncertain” converter not uncommon

Am J Respir Crit Care Med Vol 196, Iss 5, pp 638–648, Sep 1, 2017



IGRA values in most converters in “uncertain zone” (0.2 - 0.7 IU/mL)

~50% convertors 
had initial uncertain zone values

<20% with initial uncertain zone values had 
stringent conversion (> 0.7 IU/mL)

“Uncertain” converter not uncommon

Am J Respir Crit Care Med Vol 196, Iss 5, pp 638–648, Sep 1, 2017



More “stringent” definition may help to identify patients at 
risk of active TB development?

Am J Respir Crit Care Med Vol 196, Iss 5, pp 638–648, Sep 1, 2017

● Uncertain convertes: <= 0.35 IU/mL ➡ > 0.35 IU/mL
● Stringent converters: <= 0.2 IU/mL ➡ > 0.7 IU/mL

● Adopt strigent defitinion: IR 160 ➡ 1600 (IRR  10.3)



For AIR patients

● 4.6% (7/150 RA) [VGH-Taichung] 

● 7% (5/70 Inflammatory arthritis) [Greek]
○ 40% had INH
○ No incdent TB during follow-up (27 +/- 12 months)

Ann Rheum Dis. 2012 Feb;71(2):231-7.
Ann Rheum Dis. 2015 Oct;74(10):1848-53.



Points to consider for 
“IGRA conversion during follow-up”

● Cause? 
○ TB development
○ Contact / exposure to TB case
○ IGRA test variability
○ Immune reconstitution

● IGRA test variability
○ Different cut-off value may help? 

(e.g, <0.2 ➡ >0.7)



Summary

● In addition to TNFi, there were also reports of increased TB incidence 
regarding IL6 inhibitor (tocilizumab) and some JAK inhibitors
○ Concomitant risk (e.g, other immunosuppressant use) should also 

be considered for TB risk assessement
● LTBI screening and treatment decrease the TB incidence rate

○ 3HP regimen had better treatment completion rate

● No evidence for follow-up IGRA after LTBI treatment currently
● TB development not uncommon in initial IGRA negative patients 
● No consensus regarding the management of IGRA conversion during 

biologics treatment 


