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Quiescent 
Infection 

 
 

Interferon-gamma release assay (IGRA) +  

MTB exposure 
 
 
 

Symptoms 

M.tuberculosis 

Con=nuum	of	Infec=on	&	Disease		

Incipient 
TB  
 
 

Subclinical 
TB Disease 

 
 

Clinical TB Disease 
 
 
 

	
How	do	we	iden+fy	incipient	TB	before	progression	to	ac+ve	disease?	

How	can	we	prevent	progression	from	incipient	to	ac+ve	TB	disease	
	to	reduce	M.tb	transmission?	



Red	=	Higher	expression	
Blue	=	Lower	expression	

2,515 genes differentially expressed  
TB progressors vs controls 

Cases	Controls	 Cases	Controls	

4	*Also	valida+on	in	household	contacts	(Walzl,	GC6)	



TB	risk	classifica=on	model	
A	16-gene	“Correlate	of	Risk”		
based	on	transcript	vo+ng	pairs	

A sample predicted to be a 
progressor  

A sample predicted to be a 
non-progressor 

247 transcript pairs 
47 PCR primers  
16 genes 

Red edges vote as 
progressors 

 
Green edges vote as non-

progressors 
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Biomark Fluidigm qRT-PCR platform (test 96 genes, 46 duplicate) à COR result in 2 days 
 
Maximum capacity approximately 400 samples per week 
 

RNA-Seq not practical for screening in high TB burden countries 
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16-gene Correlate of Risk (COR)  
 

Discriminates TB cases from controls up 
to 18 months before diagnosis 
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	 	Zak,	Lancet	2016		



CoR genes 
Interferon module 
Inflammation module 

16-gene	COR	predicts	incipient	TB	disease	>1	year	before	diagnosis		
Performance	maximal	at	diagnosis 

Scriba,	Penn-Nicholson,	
Hanekom,	Suliman,	Kimbung	&	

many	others	

Can	the	16-gene	COR	be	used	as	a	triage	test		
to	target	cura=ve	and	preven=ve	therapy?		
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AUC 
0.909 
0.862 
0.985 
0.937 
0.997 
0.991 
0.945 
0.911 
 

Does the 16-gene COR have 
diagnostic potential ? 

9	(re-parameterized	to	published	microarrary	data)	
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Scriba,	Penn-Nicholson,	Suliman,	Darboe,	

Kimbung,	many	others	

A	COR-targeted	Test-&-Treat	Strategy	for	TB?	
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Scriba,	Penn-Nicholson,	Suliman,	Darboe,	
Kimbung,	many	others	(unpublished)	

11-gene	COR:	A	host	blood	RNA	TB	triage	test?	
	

Prognos=c	Performance		
12-month	incident	TB	cases	vs	non-progressors	
71%	Sensi+vity	and	84%	Specificity	
@	60%	vote	threshold		

Diagnos=c	Performance	
Prevalent	TB	cases	vs	non-cases	

	86%	Sensi+vity	and	94%	Specificity	
@	85%	vote	threshold		
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SpecificitySensitivity

60% threshold
specificity = 84%
sensitivity = 71%
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Prevalent vs. 200 randomly 
selected QFT+/- 

At 85% threshold
 Sensitivity = 85.7%

Specificity = 94.3.%

SpecificitySensitivity

At 60% threshold
 Specificity = 89.3%

Sensitivity = 91.43%



16-gene COR signature can predict TB treatment  
(Catalysis Treatment Response Cohort Study, Walzl PI) 

Thompson, Zak, 
Scriba, Walzl, 

 Tuberculosis 2017 

*Low	baseline	expression	of	the	16-gene	COR	in	TB	pa+ents	is	predic+ve	of	
more	rapid	bacteriological	conversion	in	response	to	treatment	(p	=	0.002)	
	
**Both	signatures	iden+fied	treatment	failure	>4	weeks	a_er	Rx	start	

*16-gene	COR	 	 	 	 	 	 	**9-gene	DISEASE	signature	
	 	 	 	 	(3	common	genes)	
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Take	Home	Messages	

Host	blood	RNA	signatures	of	TB	have	been	validated	using	qRT-PCR	
	

Symmetrical	expression	during	progression	to	TB	disease,	at	diagnosis,	during	Rx	
	

Poten+al	as	prognos+c,	triage	and	treatment-response	biomarkers	
	

Performance	in	HIV	infec+on	less	op+mal	(viral	load)	
	

Smaller	parsimonious	RNA	signatures	being	tested	for	POC	“TB	Test	&	Treat”		


