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The Challenges

• Mechanisms of protection unknown

and may differ for infection/re-

infection v. progression/reactivation 

• Best correlates may not represent 

protective mechanisms

• Natural innate and adaptive immunity 

may differ from vaccine-induced 

immunity



The Challenges

• Correlates may be undiscovered 

immune mechanisms or non-

immunologic

• Protection is expressed locally

following bacterial challenge





“There are no biomarkers for disease progression 

because the systemic immune response is similar 

in people who develop disease and in those with 

effective disease containment”

Russell, et  al. Nature 2009

Candidate markers that characterize the 

potential of a latent focus to reactivate:

• INFg production

• mRNA IL-4/IL-4d2

• mRNA IL-8, !L-12, FOX-P3



Whole Blood Killing as Correlate?

Clin Diagn Lab Immunol 2002:9;901-7



Discovery

• Multiplexed cytokines – TNFa, IL-

12(p40) and IL-17 following TB10.4 

stimulation 

• Proteomics - serum amyloid, 

 transthyretin, CRP and neopterin 

• Genomics - lactoferrin, CD64 and the 

RAS-associated GTPase 33A 



Nature(Med). 2010;466:973-9.

393 Transcript Signature for Active TB



The Immunoproteome of MTB

PNAS 2010; 1078:14703-8
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J Immunol 2000, 165:1479 
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Lungs of Healthy Subjects



mRNA  Expression in Sputum

J Immunol.  2009; 183: 718-31



• Compartmentalization – concomitant of 

intense immune response that self-cures

• Increase in CD4+ and CD8+

• Increase in cytokines (IFNg, TNFa, IL-10) 

and pro-apoptic ligands (sFas, sFasL)

Immune Response to M.tuberculosis in 

the Pleural Space
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Way Forward

• Define correlates of natural 

protection in prospective cohort 

study of high TB prevalence 

populations

• Define correlates of vaccine-induced 

protection in vaccine trials

• Don’t forget protection against MTB 

infection!!!

• Don’t forget local markers???  


