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Global TB Epidemiology 

TB Pathogenesis 

• Transmitted by inhalation (or ingestion) of M. 
tuberculosis bacilli 

– Alveolar macrophage 

– Bacilli replication 

– Brief hematogenous dissemination 

• Cytokine and cellular activation 

• Immune system attempts to limit spread of 
infection 

– Granuloma formation around bacilli 

– Intracellular killing of bacilli 
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IMID Biologic Therapies 

• TNF- inhibition 

– Infliximab, adalimumab, golimumab, 
certolizumab (monoclonal antibodies) 

– Etanercept (soluble p75 receptor) 

• Other 

– CD4 co-stimulation modulator:  abatacept  

– B-cell (CD20+) antibody:  rituximab 

– Anti-IL-6 receptor antibody: tocilizumab 

– Anti- IL12/IL23 antibody: ustekinumab 

• JAK 1/3 inhibitor: tofacitinib 

 

 

Burmester  GR, et al.  Nature Reviews  Rheumatology 2014 
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Prednisone and Tuberculosis 

• Jick et al.  Arthritis Rheum 2006 

• General Practice Research Database, UK 

• TB cases 1990-2001 and controls† 

• Current glucocorticoid use *OR 4.9 (2.9-8.3) 

<15mg/day *OR 2.8 (1.0-7.9) 

>15mg/day *OR 7.7 (2.8-21.4) 

*Adjusted for smoking, BMI, lung disease, diabetes, anti-rheumatic therapy, other TB risk factors 
†Controls matched for age, sex, residence, time clinically followed 
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Winthrop KL, Nature Prac Rheum (In Press) 

Risk of TB 

Winthrop KL et al. Ann Rheum Dis 2012; Winthrop KL Nat Rheum Rev, in press 
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More TB Risk with Monoclonals? 

• Drug mechanisms differ 

• Greater TNF- binding 

– Transmembrane and soluble TNF-  

– Forms stable complex 

• Longer half-life 

• Apoptosis of monocytes and T lymphocytes 

• Interferon-gamma down-regulation 

• Differential granuloma penetration 

 

 

 

Interferon- Downregulation 

 

Saliu et al. JID 2006 
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Plessner HL et al JID 2007 

 

Granuloma Penetration 

Granuloma Penetration 

• Acute TB infection (mouse) 

– Large bacillary load and death 

– No difference between anti-TNFs 

• Chronic TB infection (mouse) 

– Monoclonal antibodies = death (1 month)  

– Etanercept = 60% alive at 6 months  

– Lung path: etanercept with less penetration of 
granulomas 

Plessner et al JID 2007 
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Bruns H et al. J Clin Invest 2009 

Downregulation of CD8+ Cells 

LTBI Screening 

Winthrop KL  Intl J Rheum 2010 
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17 

Interferon-gamma Release 

Assays (IGRAs) 

 RA (n = 101) Controls (n = 93) 

TST+    27 (27%)a   61 (66%) 

QFT-IT+  45 (45%)  55 (59%) 

Relative Sensitivity of IGRA  

• Case-control study, Peru 

• 80% BCG use in both groups 

• High prednisone use among RA group 
 

 

 Ponce de Leon D et al. J Rheumatol. 2008;35:776-781 
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German Experience 

Kleinert S, et al.  Ann Rheum Dis 2012 

 

 

TST > 15mm (n=71)  
 

40% = IGRA negative, no BCG  

French Experience  

• 392 screened with TST, T-SPOT, AND QFT-IT 

– 66%-95% with BCG history 

– AS, RA, IBD 

• Agreement between IGRAs 

– 91% (Kappa 0.61 [0.5-0.7]) 

• TST > 10mm 

– 2/3 were negative by both IGRA 

– Most given TNFi without INH = no TB at one 
year 
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Golimumab and TB 

• N= 2,282 RA, PsA, AS development program 

• Screened with TST and QFT-IT 

• 5 patients developed active TB 

– All 5 screened negative at baseline 

– 2 with TST of 5mm or 15mm (negative by local 
standards) 

•  317 screened positive 

– INH and golimumab 

– No TB  cases 

Hsia E et al. Arth Rheum 2012 



Tuberculosis and Biologic Therapies 11/5/2014 

12 

+ 

Presence of TB 

Risk Factors* 

IGRA & TST¥± IGRA & TST ¥ IGRA & TST ¥ IGRA 

Immunosupressionγ Immunosupressionγ 

_ 

+ 
_ 

+ 
_ 

*TB risk factors include: a history of contact to a case of active TB; birth or extended living in regions where TB is prevalent (crude incidence >20/100,000 per year); 
history of working or living in jails, prisons, healthcare facilities providing care to TB patients, or homeless shelters; or history of intravenous drug use. 

 γImmunosupression includes poorly controlled rheumatoid arthritis or other inflammatory immune mediate disease, current use of biologic or non-biologic disease 
modifying therapies, or current use of corticosteroids, and other conditions. 

¥In regions of BCG use (or individuals with BCG history), consider a dual strategy of using both commercially available IGRAs (Quantiferon-in Tube® and T.Spot.TB ®)  
in lieu of the TST 

±For patients with risk factors and immunosuppressed in whom false negative results are more likely, consider repeat screening with one or both tools 

 

TB: tuberculosis; IGRA: interferon-gamma release assay; TST: tuberculin skin test 
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Chen DY, et al Ann Rheum Dis 2012 

Serial Screening in Endemic Areas? 

Taiwan RA (n=242) 

 

 

LTBI Treatment 

• Begin treatment before starting anti-TNF therapy 

– 9 months isoniazid (INH) preferred 

– 4 months rifampin is alternative 

• Start INH 1 month prior to anti-TNF initiation 

– 83% reduction in INF-associated cases in 
Spain1 

– Ensure INH compliance and tolerance 

• Liver function testing 

– Many patients taking methotrexate 

 

MTX, methotrexate. 

1. Carmona L et al. Arthritis Rheum. 2005;52:1766-1772. 
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New Therapy Option 

• INH and Rifapentine 

– 3 months, once weekly (directly observed?) 

Sterling T et al. NEJM 2011 

Smith MY et al.  IJTLD 2012 

Rheumatologists are Smartest 
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Rituximab 

• Peripheral B cell depletion   

– No TB in RA clinical trials or in lymphoma use 

• US ID specialist survey 

– 8 TB/NTM cases with rituximab 

– All cases also on prednisone 

• Animal data  

– B cell importance to granuloma/survival in 
murine model of TB* 

 

 

 

 

*Maglione et al. J Immunol 2007  

Abatacept 

• CTLA-4 ligand that mitigates CD4 cell proliferation 

• At least 12 human cases reported (rate 90/100,000) £ 

• Tuberculosis risk unknown 

– Screened in clinical trials 

– Should screen in practice 

• Murine chronic TB not affected by abatacept* 

– Mortality, T cell, B cell, INF-γ production in lung, 
and bacillary load 

 

 
*Bigbee et al. Arth Rheum 2007; £Allen R et al Arth Rheum 2014  
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Abatacept + MTX 

(N=156) 

 

Infliximab + MTX 

(N=165) 

 

Serious infection 3 (1.9%)* 14 (8.5%)* 

+Opportunistic 

infection 

0 5 (3%) 

*p=0.01 

+Tuberculosis (n=2), PCP, HSV encephalitis, pseudomonas pneumonia  

Abatacept versus Infliximab 

Schiff M et al,  Ann Rheum Dis 2008 

RCT, 12 month safety endpoint 
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IL-6 Importance 

• Upstream, pleiotropic cytokine 

• Secreted by T cells, macrophages, endothelial 
cells 

• Stimulate TH17 development, B cell development, 
other 

 

TB and IL-6 mouse 
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Tocilizumab and 

Opportunistic Infection 

• Schiff et al meta-analysis clinical trial data 

– 230/100,000 (TB/NTM, candida, crypto, 
pneumocystis) 

– No cases in control groups (n=1,550) 

• Japan observational study  

– TB, 220/100,000  

– Pneumocystis, 280/100,000 

– Zoster, 6.1/1,000  

• HBV? 

– Only two case reports in literature 

 

 

Interferon-gamma 

downregulation 

A Ogata et al, Mod Rheumatol 2010 
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Okada M et al. Clin Develop Immunology 2011 

Would chronic TB model 

yield different result? 

Iwakura et al  Immunological Reviews 2008; Kagami S, et al. J Immunol 2010; Cho et al, J Clin Invest 2010  

IL12 and IL23 

(they share p40 subunit) 

Candida, S. aureus 
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Human IL12-23 defects 

Van de Vosse, Curr Opin Rheumatol 2007 

Ustekinumab 

• Blocks p40 subunit present on IL12 and IL23 

• Approved for Psoriasis 

• Meta-analysis of RCT and open-label 

– 3,117 treated patients 

– SAEs (45 mg: 6.8/100 patient-yrs; 90 mg: 
8.2/100 patient-yrs over 3 years)  

– No cases TB (patients  screened at entry) 

• Can treat LTBI concomitantly with INH 

Lebwohl M. et al, J Am Acad Dermatol 2011;  Tsai et al Br J Derm 2012  
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Brave New World 

L Senolt et al., Autoimmunity Reviews 2009 

Tofacitinib in RA 

• JAK 1/3 inhibition 

• Tuberculosis rate = 173/100,000  

– 37/100,000  (North America/Western Europe) 

– Most cases at 10mg BID dose 

– All cases screened negative prior to trial entry 

• Mechanism? 

– Macrophage control of TB 

– Interferon signalling? 

 
Winthrop  et al  abstract, American College of Rheumatology (ACR), Washington DC, Nov 2012 
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LTBI Treatment during Tofacitinib 

• 209 patients diagnosed with LTBI 

– INH X 9 months during trial 

– No cases of TB  

– No hepatotoxicity noted 

• INH is therapy of choice 

– Drug-drug interaction with Rifampin 
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Biological Conclusion 
• TB risk with anti-TNF therapies is clear 

• Newer biologics---TB risk relative to anti-TNF? 

– Animal data suggest less risk for tocilizumab 
and abatacept 

– Limited human data suggest similar risk for 
tocilizumab, but less risk for abatacept or 
rituximab 

– JAK inhibitors with risk 

• Screening prior to immunosuppression! 

Screening in the Biologics 

Setting 

Words to Live By 

• A priori probability reigns supreme 

– If they should be positive, then they probably 
are 

– If they shouldn’t be positive, they probably 
aren’t 

• If risk factors, then use two screening tests 

– Maximize sensitivity 

• If you don’t believe your test result, REPEAT it! 
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Novosad S et al. CID In Press 
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TNFi Can Downregulate IGRA 

response 

Sauzullo I, et al.  Abritish J Derm 2013 
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Positive Predictive Value for 

LTBI 

QFT-IT QFT-IT TST 

Prevalence 1% 4% 1% 

Sensitivity 85% 85% 80% 

Specificity 99% 99% 90% 

PPV 

 

0.46 

 

0.78 0.08 

Clear

US Comparison Studies 

• 179 patients, TST vs. TSPOT.TB 

– Boston, US born women, 80% with RA 

– Taking TNF and/or DMARD +/- steroids 

 

 

• No concordance among positives 

– Few to no TB risk factors among the TSPOT+ 

• False versus true positive TSPOT? 

Behar et al. J of Rheum 2009;36:546-551 

TST + TSPOT + 

2 (1%) 10 (6%) 
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