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1. Inherent Limitations of Observational Designs

€ Bias
# Causal inference 4 Analytical complexity
€ RCTs 4 Computational methods

€ Standardization

2. Small Sample Sizes
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& Statistical power i S

€ Generalizability QQ € Humanized models
€ Large studies € Multi-omics data
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€ Human studies

°
¢ Genetic variation 'nln' & Metabolomics
4 Environmental factors & Proteomics
& Lifestyle

@ Data integration
Challenges & Limitations

E12. GM-TB ARk S BER 14



GM-TBi=SRIPE S RELE

1 Vaccine Efficacy Modulation by GM 5. Exploration of GM’s Link to TB Recurrence
€ Vaccine efficacy, Immune response, probiotics/prebiotics € Recurrence risk, LTBI, predictive markers
A
, , , , , 6. Advanced Multi-Omics Integration Methods
p 2. Preventative Strategies Through Microbiome Regulation - . o .
4 Multi-omics data, algorithms, bioinformatics tools
€ Microbial communities, probiotics, FMT
A
7. Standardization of Microbiome Analysis Protocols
) 3. Microbiome-Based Diagnostics € Standardization, sample processing, data analysis
€ Biomarkers, validation, rapid diagnostics
4. Treatment Optimization Influenced by GM Dynamics é
€ Treatment optimization, personalized treatment, ATD

Future Research Directions q <
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