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Can	we	predict	progression	from	
latent	to	active	TB?
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1.7	billion	individuals	were	latently	
infected	with	MTB	globally	in	2014,	
~25%	of	the	global	population



So,	who	should	we	treat	for	LTBI?

Those	who	really	need	it!
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The spectrum of TB

Pai, M. et al. (2016) Tuberculosis
Nat. Rev. Dis. Primers doi:10.1038/nrdp.2016.76



5Adapted	from	Pai	M,	Sotgiu	G.	Eur Resp J	2016

Existing LTBI dx cannot resolve the spectrum



Meta-analysis	of	predictive	value
15	cohort	studies

published	in	2012
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“Neither	IGRAs	nor	the	TST	have	high	accuracy	for	the	
prediction	of	active	TB…”



Predictive	utility	of	the	TST	and	IGRA	among	individuals	
who	are	not	prescribed	TB	preventive	therapy

Commissioned	by	WHO
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Sandra	Kik,	
Molebogeng	Rangaka

et	al.



Increased	Risk	Ratio	for	TB	after	a	positive	TST	or	IGRA:	2.5-5	fold
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RR,	head	to	head

TST IGRA

Overall	(n=8) 2.58	(1.72-3.88)	I2=14% 4.94	(1.79-13.65)	I2=72%
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1.1 1 50

RR	of	IGRA	and	TST	in	studies	that	assessed	both	tests

TST

IGRA

Sandra	Kik,	MX	Rangaka,	Pai	M.	Unpublished	data,	confidential	



Incidence	Rate	Ratio	of	TST	and	IGRA:	2-2.5	fold
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NOTE: Weights are from random effects analysis
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  1.1 1 10 100

IRR	of	IGRA	and	TST	in	head	to	head	studies

TST

IGRA

IRR,	head	to	head

TST IGRA

Overall	(n=3) 2.07	(1.38-3.11)	I2=0% 2.40	(1.26-4.60)	I2=41%

Sandra	Kik,	MX	Rangaka,	Pai	M.	Unpublished	data,	confidential	



Some	inferences	from	the	updated	review

• Incidence	rates	of	TB,	even	in	IGRA	positive	individuals,	are	low,	
suggesting	that	a	vast	majority	(>95%)	of	IGRA+	individuals	do	
not	progress	to	TB	disease.	This	is	similar	to	the	TST.

• IGRAs	have	similar	predictive	value	as	the	TST	in	head-to-head	
studies	(perhaps	slightly	higher,	but	statistically	not	significant).

• All	existing	LTBI	tests	(TST	and	IGRAs)	have	only	modest	
predictive	value	and	may	not	help	identify	those	who	are	at	
highest	risk	of	progression	to	disease.	
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Sandra	Kik,	MX	Rangaka,	Pai	M.	Unpublished	data,	confidential	



1. Only	test	those	who	are	at	high	risk

2. Incorporate	biomarkers	with	other	known	risk	factors	(age,	
recent	conversion,	HIV	etc.)	into	a	composite	scoring	system	
to	generate	multivariable	risk	prediction	models

3. Identify	new	biomarkers	that	are	more	predictive

4. Use	serial	testing	to	resolve	underlying	phenotypes	(e.g.	
stable	conversions)

How can we squeeze predictive value out of 
LTBI tests?
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http://www.tstin3d.com

Composite	risk	prediction	
models	that	incorporate	
biomarker	and	risk	factors

Use	composite	risk	prediction	models:	test	+	risk	factors

Age

Recent	infection

HIV
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www.bcgatlas.org



New,	more	predictive	biosignatures
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Used	unbiased	high-throughput	screening	of	host	blood	RNA	profiles	to	
identify	new	signatures	of	risk	for	TB.	

Zak	D	et	al.	Lancet	2016



A	single	IGRA	or	TST	=	limited	predictive	value

Can	we	use	serial	testing	to	resolve	the	phenotypes	and	estimate	
incidence	of	new	TB	infections?

15Pai.	Nat	Rev	Microbiol 2010



Conversions	(RR=8)	are	more	predictive	than	a	single	
test	result	(RR=2.5)

QFT	conversion	indicated	an	approximately	eight-fold	higher	risk	of	progression	
to	TB	disease	within	2	years	when	compared	with	non-converters.

AJRCCM	2012 16
But,	even	among	QFT	converters,	the	incidence	rate	was	only	1.5	per	100	py!
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“QFT conversion at very high interferon-γ values (>4.00 IU/mL) warrants intensified diagnostic and
preventive intervention because of the extremely high risk of TB disease in these young children.”
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Togun	T	&	Pai	M
Lancet	RM	2017
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Cobelens	F	et	al.	Lancet	Resp Med	2017

Tests	to	predict	tuberculosis	disease:	persistent	infection	tests	(PIT)	versus	incipient	tuberculosis	tests	(ITT)	

PITs	have	the	characteristics	of	rule-out	tests:	whereas	a	positive	result	might	not	be	very	informative,	a	negative	
result	provides	confidence	that	the	individual	is	unlikely	to	develop	tuberculosis	disease	in	the	near	future.	

ITTs	should	be	considered	rule-in	tests:	a	negative	result	provides	limited	information	but	a	positive	result	
indicates	that	tuberculosis	disease	will	probably	develop.	



Questions	for	the	panel

• IGRAs	are	an	incremental	advance;	not	transformational:	any	
disagreements	on	this?

• Serial	testing	with	IGRAs	may	be	more	predictive,	but	might	
be	picking	up	incipient	TB?

• What	about	the	predictive	biosignature?	Also	ITT?
• TPP	for	a	predictive	LTBI	test:	is	it	for	an	ITT?
• ITTs:	can	we	really	use	IPT?
• What	work	is	ongoing	to	develop	a	good	CoR assay?
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