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Traditional approach - reduce heterogeneity

• Single cohort

• Clinical homogeneity

• Minimize technical variance

• Internal validation

• Does not capture heterogeneity of a disease

• Results are difficult to generalize



Embrace heterogeneity

• “Dirty” data - multiple datasets asking the same question

• Clinical heterogeneity

• Different treatments

• Different technologies

• Generalizable results

• Unexpected results are more “believable”

• “Dirty data” - integration is challenging



Framework for leveraging heterogeneity

Sweeney et al. NAR 2016



PTK7







11 countries
14 cohorts

2,572 samples

3 genes
(DUSP3, GBP5, KLF2)



ATB Diagnosis vs healthy, LTB and other diseases
sensitivity = 86%; specificity = 86%; NPV = 99% @ 10% prevalence

Not confounded by
HIV co-infection

May allow monitoring
treatment response

Not confounded by
BCG vaccination

Sweeney et al. Lancet Resp Med 2016



3-gene signature distinguishes ATB in prospective cohorts
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Francisco et al. J of Infection 2017

OD vs ATB; PCR



3-gene signature predicts progression from LTB to ATB



3-gene signature detected for the 
spectrum of a Mtb infection

Healthy or
Latent TB

Active TB
vs

healthy, LTB, other Lung Dx
(Brazil cohort,
China cohort)

Identifies treatment failure
at end-of-treatment
(Catalysis cohort)

Predicts transition from
LTB to ATB 6 months prior

(ACS cohort)

May also identify
sub-clinically active TB
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