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Joosten SA, Fletcher HA, Ottenhoff THM (2013) A Helicopter Perspective on TB Biomarkers: Pathway and Process Based Analysis of Gene 
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TB disease studies until 2013

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0073230
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• Study design – individually matched controls per 
case (age, gender, birth weight, gestation, 
ethnicity)

• Normalize eg. Deconvolution
• Discovery



Cluster 2Cluster 1

Monocyte frequency and phenotype variable in South African infants

Differences in;
• CD4+ Th1 response
• Monocyte frequency
• Lymphocyte frequency
• Monocyte phenotype (M1/M2)



Both responders and non-responders 1 day post MVA85A  vaccination

MVA85A (blue) or Candin (red)

Whole blood from infant heel-stick
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Result significant if Conditional Logistic Regression P<0.05 and FDR<2
Shaded bar indicates medium third of immune response level

OR 1.828, p = 0.002 OR 0.502, p = 0.013

Fletcher HA et al Nature Communications, 2016

BCG-IFN- ELISPOTHLA-DR+ CD4+ T-cells

control case control case

T-cell activation is a correlate of risk in BCG-vaccinated infants

BCG Antigen specific IFN-g positive T cells (CD4+ polyfunctional)  in peripheral 
blood associated with reduced risk of disease in BCG vaccinated infants



Does MVA85A drive Type I/II IFN 
and T cell activation?
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Challenges
• Small sample size - poor statistical Power
• Sensitive to type I error (false positive)
• Heterogeneity – clinical samples

Solutions
• False discovery rate (FDR) - if too stringent type 2 error
• Larger sample sizes – reduced costs 
• Normalisation

• Study design - case definition, matched controls

• When is heterogeneity noise and when is it telling you something important?
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