Supplementary file: Studies and outcomes 
Studies and outcomes: Data table [footnoteRef:1] [1: ACS-Adolescent Cohort Study, COR- Correlate of Risk, AUC- Area under the curve, BPI-Bactericidal permeability increasing protein, Bcl2-B-cell lymphoma 2, BLK-B-lymphocyte kinase, C1qTNF-Complement 1q tumour necrosis factor, CCR7-Chemokine receptor-7, CD1C-Cluster differentiation 1C, CD 40-Cluster differentiation 40, CD79A-Cluster differentiation 79 A, CFP-10-Culture filtrate protein 10, CK-MB-Creatinine kinase muscle -B, c-mi-RNA-Circulating micro-RNA, DHC-Healthy contact with TB disease, DUSP 3-Dual specificity phosphatase 3,ESAT-6-Early secretory antigenic target- 6 kDa, FCGR1A-Fc fragment of IgG receptor 1a, FDR-False discovery rate, FHC-Disease free healthy contact, GAS 6- Growth arrest 6, GBP 5-Guanylate binding protein 5, GC6-74-Grand Challenge 6-74, HBHA-Heparin binding hemagglutinin, HC/HHC-Household contact, HIV-Human Immuno-deficiency Virus, IFNγ-Interferon gamma, IGRA-Interferon gamma release assay,IL-10-Interleukin 10, IL-12-Interleukin 12, IL-13-Interleukin 13, IL-17-Interleukin 17, IL-18-Interleukin 18,IMPAACT-International Maternal Paediatric Adolescent AIDS Clinical Trials, ISG-Interferon stimulating genes, KLF2-Kruppel like factor 2,MALDI-TOF MS-Matrix assisted laser desorption/ionization-time of light mass spectrometry, MCP1-Monocyte chemoattractant protein, MDP1-Magnesium dependent phosphatase 1, MetabAD-Metabolomic active disease signature, MGIT-Mycobacterium Growth Inhibitor tube, MIP 1-Macrophage inflammatory protein 1 alpha, MRA-7-Matrix remodelling associated 7 protein, MVA85A-Modified Vaccinia Ankara virus expressing M tuberculosis protein antigen 85A, NAAT-Nucleic acid amplification test, NKT-Natural killer T cell, NPV-Negative predictive value, NrCAM-Neuronal cell adhesion molecule, OR-Odd’s ratio, ORD-Other respiratory diseases, PAX gene-Paired box gene, PPD-Purified protein derivative, PPV-positive predictive value, 3PR-3-protein pair-ratio, RA-Rheumatoid Arthritis, RNA-Seq-Ribonucleic acid sequencing, RTMLPA-Reverse transcriptase- multiplex ligation-dependent probe amplification, RT-qPCR-Quantitative reverse transcription polymerase chain reaction, SDR39U1-Short- chain dehydrogenases/reductases- 39U1, SDS-PAGE-Sodium dodecyl sulfate- polyacrylamide gel electrophoresis, SEPT4-Septin 4,TGF-Transforming growth factor alpha, TNF-Tumour necrosis factor alpha, T-SPOT TB assay-T cell-based ELISpot Tuberculosis assay, TRM5-TB risk model 5, TUBGCP2-Tubulin gamma complex associated protein 2, TRMT2A-tRNA(uracil-5-)-methyltransferase homolog A, VEGF-Vascular endothelial growth fact
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TST studies

	Rakotosamimanana N (2015)
	Madagascar
	cohort
	children, adolescents, adults
	482
	whole blood
	TST
	TST >/= 5mm, absolute cell counts
	culture, clinical consensus 
	healthy controls
	12
	Monocytes >7.5% +TST >14mm - aHR -8.46 (95% CI-1.74- 41.22, p<0.01) at the onset of TB disease 

	Abubakar I (2018)
	United Kingdom
	cohort
	Adolescents, adults
	10045
	whole blood
	TST, IFN
	QuantiFERON and TST
	culture, clinical consensus 
	migrants
	97
	IFN- gamma-threshold value >/= 0.35IU/ml (PPV-3.3%, NPV-99.4%), T-Spot (PPV-4.2%, NPV-99.5%). 

	Altet N (2015)
	Spain
	cohort
	infants, children, adolescents and adults
	1335
	plasma
	IFN, TST
	QuantiFERON and TST
	TB case definition not specified
	household contacts, LTBI
	15
	Sensitivity 5-9mm- 1.0, 10-14mm-0.93(95%CI-0.79-1),>15mm-0.79 (95%CI-0.57-1), Specificity- 5-9mm- 0.26 (95%CI-0.22-.3), 10-14mm-0.5 (95%CI-0.45-0.55), >15mm-0.78 (95%CI-0.68-0.8)

	Bakir M (2008)
	Turkey
	cohort
	infants, children, adolescents 
	908
	whole blood
	IFN, TST
	ELISpot test- secretary peptides- ESAT-6, CFP-10
	culture, clinical consensus 
	household contacts, LTBI
	15
	

	Kik SV (2010)
	Netherlands
	cohort
	Adolescents, adults
	433
	whole blood
	TST, IFN
	QuantiFERON, T-SPOT, TST
	culture, clinical consensus 
	household contacts
	9
	PPV for TST>10mm-3.1%, TST>15mm-3.8%, 

	IFN gamma studies 

	Scriba TJ (2017)
	South Africa
	Case-control +validation 
	Adolescents, adults
	150
	whole blood, plasma
	IFN, T-cell/monocytes, cytokines, 16-gene signature
	RNA- sequencing, plasma proteomic analysis, SOMA scan, flow cytometry, transcriptomic analysis of sorted T cells and monocytes
	culture
	LTBI
	44
	Elevated expression of 16 gene TB signatures, expression of Interferon responses genes and complement activation up to 18 months before TB diagnosis in progressors.  Changes in myeloid inflammation, lymphoid, monocyte and neutrophil gene modules occurred proximally to tuberculosis disease. Gene expression in purified T cells revealed suppression of IL-17 responses in progressors.

	Kik SV (2010)
	Netherlands
	cohort
	Adolescents, adults
	433
	whole blood
	TST, IFN
	QuantiFERON, T-SPOT, TST
	culture, clinical consensus 
	household contacts
	9
	For an IFN-gamma threshold of >/=0.35IU/ml (sensitivity-63%, specificity– 46%, PPV- 2.8% (95% CI-1.0-4.6%) and T-Spot test (sensitivity- 75%, T Spot- 40%, PPV-3.3% (95% CI-1.3-5.3%). 

	Abubakar I (2018)
	United Kingdom
	cohort
	Adolescents, adults
	10045
	whole blood
	TST, IFN
	QuantiFERON and TST
	culture, clinical consensus 
	migrants
	97
	IFN- gamma-threshold value >/= 0.35IU/ml (PPV-3.3%, NPV-99.4%), T-Spot (PPV-4.2%, NPV-99.5%). 

	Diel (2008)
	Germany
	cohort
	infants, children, adolescents and adults
	601
	whole blood
	IFN, TST
	QuantiFERON 
	TB case definition not specified
	household contacts, LTBI
	6
	A 2-year predictive rate for QFT (>0.35IU/ml) to be 14.2%.

	Bakir M (2008)
	Turkey
	cohort
	infants, children, adolescents 
	908
	whole blood
	IFN, TST
	ELISpot test- secretary peptides- ESAT-6, CFP-10
	culture, clinical consensus 
	household contacts, LTBI
	15
	Adjusted Incident rate- for ELISpot (ESAT-6/CFP-10)- 3.86 (95% CI- 1.19-12.5) (p=0.024).

	Altet N (2015)
	Spain
	cohort
	infants, children, adolescents and adults
	1335
	plasma
	IFN, TST
	QuantiFERON and TST
	TB case definition not specified
	household contacts, LTBI
	15
	Sensitivity- 0.35-5IU/ml- 1.0, 5-10IU/ml-1.0, >10IU/ml-1.0, Specificity-0.35-5 IU/ml- 0.8, 5-10IU/ml- 0.77, >10IU/ml- 0.84, PPV 0.35-5IU/ml- 3%, 5-10IU/ml- 3%, >10IU/ml- 6%

	Delogu G (2016)
	Italy
	cohort
	adolescents
	41
	whole blood
	IFN to Heparin binding haemagglutinin (HBHA)
	ELISA
	culture
	HIV positive TB infected
	2
	A lack of HBHA responses indicated an increased risk to develop active TB in HIV-LTBI

	Michelsen (2016)
	Greenland
	cohort
	infants, children, adolescents and adults
	978
	whole blood
	IFN against Rv1284, Rv2659, Rv266
	ELISA
	TB case definition not specified
	healthy endemics
	31
	Hazard Ratio - Rv1284 -0.96 (95% CI-0.28-3.04) p value-0.89, RV2659-1.05(95% CI-0.51-2.13) p-value- 0.90, RV2660-3.06 (0.70-13.37) pvalue-0.14

	Talat N (2009)
	Pakistan
	cohort
	adults
	94
	whole blood
	IFN, IL-10, IL-6, IgG1 antibodies
	ELISA
	TB case definition not specified
	healthy endemics
	0
	Reported no statistically significant correlation between IFN levels, IL-10, 6 and IgG1 antibodies with TB progression

	Andrews JR (2017)
	South Africa
	cohort
	Infants, children
	2512
	whole blood
	IFN
	QuantiFERON 
	culture, clinical consensus 
	Health infants wirh BCG vaccination and MVA85A vaccine
	28
	0.35IU/ml-Sensitivity- 0.9, specificity- 0.9, PPV -8%, NPV-100% 0.4IU/ml-Sensitivity- 0.36, specificity- .99, PPV-16%, NPV- 99%.

	Cytokine studies

	Talat N (2009)
	Pakistan
	cohort
	adults
	94
	whole blood
	IFN, IL-10, IL-6, IgG1 antibodies
	ELISA
	TB case definition not specified
	healthy endemics
	0
	Reported no statistically significant correlation between IFN levels, IL-10, 6 and IgG1 antibodies with TB progression

	Hussain R (2007)
	Pakistan
	cohort
	Adolescents, adults
	109
	whole blood
	IFN/IL-10 ratio
	ELISA
	culture, clinical consensus 
	household contacts
	7
	Linear trends for CF protein induced IFN-gamma/IL-10 ratio showed significant differences between contacts with TB disease- and disease-free contacts between 0-12 months (odds ratio=0.45, 95% confidence interval =0.295-0.685; p=0.0002).

	Penn- Nicholson A (2018)
	South Africa, Gambia
	Case-control +validation 
	Adolescents, adults
	8311
	plasma
	TRM 5- CF-9,IGFBP-2, B-cell- ARCP, MRA-7, NrCAM 3PR signature- C9, CK-MB, C1qTNF
	SOMA scan
	culture
	LTBI
	80
	ACS test set- Sensitivity- 0.79 (95%CI- 0.54-0.94), Specificity-0.79 (95% CI-0.54-0.94), AUC- 0.80 (95% CI-0.70-0.89), GC6-74 validation set- Sensitivity- 0.49 (95%CI- 0.33-0.65), specificity-0.75 (95%CI-0.68-0.81), AUC-0.66 (95% CI-0.56-0.75)

	Bapat PR (2015)
	India
	cohort
	Adolescents, adults
	419
	serum 
	Alpha-2 macroglobulin, Sero-transferrin, Haptoglobin
	One dimensional SDS PAGE, MALDI-TOF analysis
	culture, clinical consensus 
	malnourished healthy endemics
	1
	A 2-fold increase in the levels of the three proteins in the participant (n=1) who developed TB,

	Hussain R (2011)
	Pakistan
	cohort
	Adolescents, adults
	107
	plasma
	Il-4
	cytometric bead array
	culture, clinical consensus 
	LTBI, healthy endemics
	10
	A pair-wise comparison of IL-4 levels between disease free-healthy contacts (FHC) and contacts with TB disease (DHC) showed statistical significance (p=0.0035) at 12 months from follow-up

	Scriba TJ (2017)
	South Africa
	Case-control +validation 
	Adolescents, adults
	150
	whole blood, plasma
	IFN, T-cell/monocytes, cytokines, 16-gene signature
	RNA- sequencing, plasma proteomic analysis, SOMA scan, flow cytometry, transcriptomic analysis of sorted T cells and monocytes
	culture
	LTBI
	44
	Elevated expression of 16 gene TB signatures, expression of Interferon responses genes and complement activation up to 18 months before TB diagnosis in progressors.  Changes in myeloid inflammation, lymphoid, monocyte and neutrophil gene modules occurred proximally to tuberculosis disease. Gene expression in purified T cells revealed suppression of IL-17 responses in progressors.

	Fletcher HA (2016)
	South Africa
	Case-control
	Infants
	284
	PBMC
	T cell surface receptor (HLADR+ CD4+T cells)
	Flow cytometry
	culture, Xpert MTB
	Healthy infants with BCG vaccination and MVA85A
	101
	BCG specific T cells secreting IFN- gamma associate with reduced risk of TB (OR=0.502,95% CI=0.29-0.86,P=0.013,FDR=0.14).

	Chen DY (2016)
	Taiwan
	Case-control
	Adults
	238
	plasma
	Neopterin
	ELISA magnetic bead arry
	culture, clinical consensus 
	Non-rheumatoid Arthritis TB, healthy endemics
	7
	Non-stimulated and TB antigen stimulated neopterin levels were significantly higher in RA patients who developed TB (median -24.5pg/ml and 23053pg/ml respectively) and non-RA TB patients (12.2pg/ml and 9633pg/ml respectively) compared with QFT-Gold converters without TB (3pg/ml and 2720pg/ml respectively both p<0.01). 

	Cell marker studies

	Sutherland JS (2011)
	Gambia
	Case-control
	adults
	2348
	whole blood, plasma
	Mononuclear cells, plasma cytokines, RNA
	PBMC thawing, flow cytometry, Multiplex cytokine analysis o plasma samples, Reverse transcription multiplex ligation- dependent probe amplification (RT-MLPA)
	culture
	household contacts, LTBI
	22
	A significantly higher level of CD4+CD25+cells (p<0.05) at recruitment in comparison to non-progressors.

	Fletcher HA (2016)
	South Africa
	Case-control
	Infants
	284
	PBMC
	T cell surface receptor (HLADR+ CD4+T cells)
	Flow cytometry
	culture, Xpert MTB
	Healthy infants with BCG vaccination and MVA85A
	101
	OR of TB disease - HLA DR+ CD4+ cells at day 0, AUC- 0.619, OR= 1.12 (1.04- 1.21) p=0.002, FDR-0.047 and at day 28, AUC- 0.653, OR= 1.12 (95% CI-1.05- 1.19) p=0.001, FDR-0.013

	Rakotosamimanana N (2015)
	Madagascar
	cohort
	children, adolescents, adults
	482
	whole blood
	blood monocyte levels
	TST >/= 5mm, absolute cell counts
	culture, clinical consensus 
	healthy controls
	12
	 Blood monocytes -aHR -6.25 (95% CI-1.63-23.95) and increased ML ratio -aHR- 4.97, (95% CI 1.3–18.99) ;( p=0.03).

	Scriba TJ (2017)
	South Africa
	Case-control
	Adolescents, adults
	150
	whole blood, plasma
	IFN, T-cell/monocytes, cytokines, 16-gene signature
	RNA- sequencing, plasma proteomic analysis, SOMA scan, flow cytometry, transcriptomic analysis of sorted T cells and monocytes
	culture
	LTBI
	44
	Elevated expression of 16 gene TB signatures, expression of Interferon responses genes and complement activation up to 18 months before TB diagnosis in progressors.  Changes in myeloid inflammation, lymphoid, monocyte and neutrophil gene modules occurred proximally to tuberculosis

	Naranbhai V (2014)
	South Africa
	cohort
	infants
	1336
	whole blood
	Monocyte:lymphocye ratio
	flow cytometry
	Protocol defined criteria for categorization of Tuberculosis Disease and infection
	HIV exposed but unaffected, randomised in IMPAACT trial
	49
	An increasing ML ratio was associated with TB disease/death within 2 years (aHR-1.17 per unit increase in ML ratio, 95% CI-1.01-1.34, p=0.03). The association of baseline ML ratio to probable or definite TB disease was significant. (HR 1.50; 95% CI- 1.19-1.89; p=0.006). 

	Antibody studies

	Talat N (2009)
	Pakistan
	cohort
	adults
	94
	whole blood
	IFN, IL-10, IL-6, IgG1 antibodies
	ELISA
	TB case definition not specified
	healthy endemics
	0
	Reported no statistically significant correlation between IFNg levels, IL-10, 6 and IgG1 antibodies with TB progression

	Maekura R (2019)
	Japan
	Case-control
	adults
	74
	plasma
	Antibodies to Mtb antigens- ESAT6, MVA85A, CFP10, Acr, 
	ELISA
	TB case definition not-specified
	healthy endemics, LTBI
	1
	Pre-clinical TB was identified in five individuals (among recent LTBI)- antibodies against ESAT-6 (p=0.03), Ag85 A (p=0.048) Acr (p=0.057) and MDP1 (p=0.0001) were significantly higher than those in the remote LTBI group.

	Transcriptional signature studies

	Duffy FJ (2018)
	South Africa, Uganda
	Case-control +validation 
	children, adolescents, adults
	1696
	Serum
	Serum circulating miRNA, RNA-COR signature
	qRT-PCR
	culture, clinical consensus 
	Household contacts, LTBI
	54
	Circulating -miRNA- AUC- 0.7 (95%CI-0.58-0.82), PPV- 59%, NPV- 81%, RNA COR, RNA-COR- AUC-0.77 (95% CI-0.68-0.87), combined miRNA+RNA-COR- AUC- 0.78 (95% CI-0.69-0.88)

	Scriba TJ (2017)
	South Africa
	Case-control +validation 
	Adolescents, adults
	150
	whole blood, plasma
	IFN, T-cell/monocytes, cytokines, 16-gene signature
	RNA- sequencing, plasma proteomic analysis, SOMA scan, flow cytometry, transcriptomic analysis of sorted T cells and monocytes
	culture
	LTBI
	44
	Elevated expression of 16 gene TB signatures, expression of Interferon responses genes and complement activation up to 18 months before TB diagnosis in progressors.  Changes in myeloid inflammation, lymphoid, monocyte and neutrophil gene modules occurred proximally to tuberculosis

	Zak DE (2016)
	South Africa, Gambia
	Case-control +validation 
	adolescents, adults
	9508
	whole blood
	RNA signature- 16 gene- ANKRD22, APOL1, BATF2, ETV7, FCGR1A, FCGR1B, GBP1, GBP2, GBP4, GBP5, SCARF1, SEPT4, SERPING1, STAT1, TAP1, TRAFD1, 
	RNA sequencing, qRT-PCR
	culture
	LTBI, ORD
	119
	ACS cohort- sensitivity- 0.66 (95%CI-0.63-0.68), specificity-0.81 (95%CI-0.79-0.82), ACS+GC6-74 validation cohort (12 months prior to TB disease diagnosis), sensitivity-0.54 (95% CI-0.43-0.64), specificity 0.83 (95% CI-0.77-0.86)

	Sutherland JS (2011)
	Gambia
	Case-control
	adults
	2348
	whole blood, plasma
	Mononuclear cells, plasma cytokines, RNA
	PBMC thawing, flow cytometry, Multiplex cytokine analysis plasma samples, Reverse transcription multiplex ligation- dependent probe amplification (RT-MLPA)
	culture
	household contacts, LTBI
	22
	Significantly lower level of Bcl2 in progressors(p=0.011). Progressors had significantly higher levels of chemokine receptor 7 (CCR7) compared to non-progressors. 

	Suliman S (2018)
	South Africa, Gambia, Ethiopia, Uganda
	Case-control +validation 
	Adolescents, adults
	4466
	plasma
	RISK4 signature-Gas6/CD1C, SEPT4/BLK, SEPT4/CD1C, GAS6/BLK
	PAXgene (PreAnaltiX), RNA sequencing- Gene Expression Omnibus database
	culture, clinical consensus diagnosis
	household contacts, LTBI
	120
	AUC for RISK4 on all samples-AUC-0.67 [95% CI-0.57-0.77] p=0.0026.  RISK 4 signature- validated against time to TB within 1 year of diagnosis -AUC-0.66 [95% CI-0.55-0.78] p= 0.002 between 1-2 years of TB diagnosis- AUC-0.69[95% CI-0.51-0.86] (p=0.02)

	 Leong S (2020)
	Brazil
	Case-control +validation 
	Adolescents, adults
	37
	Peripheral Blood Mononuclear cells
	Predict -29 signature
	RNA sequencing
	 clinical consensus based on Brazilian TB program guidelines
	household contacts
	55
	Brazilian cohort-PREDICT 29 had a sensitivity of 0.74 (95% CI-0.70-0.78), specificity of 0.85 (95% CI-0.82-0.88), AUC- 0.911 (95% CI- 0.894-0.928), PPV of 20.2% (95%CI- 13.1-29.4%), NPV- 98.5%, (95%CI- 96.8-99.3%). GC6 cohort, sensitivity of 0.56 (95% CI- 0.53- 0.59), specificity of 0.76(95% CI-0.73-0.78), AUC-0.68 (95% CI-0.67-0.69) 4.1% (95% CI- 2.3-7.4%), NPV-98.7% (97.6-99.4%).

	Fletcher H (2016)
	South Africa
	Case-control
	Infants
	5726
	whole blood
	Cytokines, RNA transcriptomes, monocyte/T cell ratios
IFN
	Gene expression analysis, flow cytometry, Human cytokine LINCO plex 29- bead array 
	culture, clinical consensus 
	household endemic controls
	29
	Comprehensive gene expression analysis failed to identify a correlate od risk.

	Warsinke HC (2018)
	South Africa, Brazil
	Case-control +validation 
	Adolescents, adults
	3866 (ACS-153)
	plasma, whole blood
	3-gene signature (GBP5, DUSP3, KLF2)
	RNA sequencing, qRT-PCR
	culture, clinical consensus 
	LTBI, healthy controls, ORD
	43
	<7 days of TB diagnosis- sensitivity-0.9, specificity-0.63, NPV- 99% at 4% prevalence [AUC- 0.86 (95% CI- 0.77-0.96)]. Between 8-180 days- sensitivity of 0.86, specificity- 0.84, NPV- 99% at 4% prevalence. [AUC- 0.86 (95% CI-0.70-1.00)] 

	Metabolite studies

	Weiner J (2018)
	sub-Saharan Africa
	Case-control +validation 
	adolescents, adults
	4462
	whole blood, plasma
	cysteine, histidine, mannose, taurocholenate sulfate, phenylalanine, tryptophan, glycocholenate sulfate, citrulline, citrate, creatine 
(TB-HEALTHY signature)
	metabolite profiling, Mass spectrometry analysis
	culture and XPERT MTB
	healthy endemics
	141
	Sensitivity-0.5, specificity- 0.75, AUC- 0.68 (95%CI-0.64–0.73)




