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Background



Background

Why do we need GES?



The challenge

Genotype + clinical factors:

Genomics improves warfarin dosing Genomics does not improve Warfarin dosing

Genotype-guided dosing:

Lee MT, Klein TE. Pharmacogenetics of warfarin: challenges and opportunities. J Hum Genet. 2013;58(6):334–8. 
doi: 10.1038/jhg.2013.40. 



Core activities of the GES Hub

1. Conduct and facilitate systematic reviews of evidence-based genomic research

2. Produce GES Plain Language Summaries

3. Develop and refine methods for synthesizing human genetic association studies

1. Provide mentorship and support 
2. through in-person and on-line platforms
3. Statistical analysis support





Methods Foundation

1. Evidence-based healthcare commonalities

2. Systematic review methodology

3. PRISMA reporting standards

4. HuGENet approaches

5. Hardy Weinberg Evaluation



Methods Foundation

Hardy-Weinberg Equilibrium Assessment

• Bias detection: Deviations from HWE in 
control groups may indicate selection bias or 
population stratification.

• Genotype checks: Control group genotype 
distributions are assessed for HWE 
compliance.

• Sensitivity analysis: Studies violating or 
lacking HWE data are treated as deviating in 
sensitivity analyses to test robustness.

Assumptions of HWE:
- No Selection
- No mutation
- No migration
- Large population (small populations vulnerable to 

genetic drift)
- Random mating

Allele frequency

Genotype frequency



Discussion

How to conduct a GES review?
Meta-analysis: synthesising genetic evidence

What does a meta-analysis show?

Combine results from 
multiple studies to 
estimate an overall 

genetic association.

✓ Individual studies Each study provides an effect 
estimate and confidence interval.

✓ Pooled estimate The meta-analysis combines 
study estimates using a statistical 
model.

✓ Uncertainty The confidence interval shows the 
precision of the pooled estimate.

Reading a forest plot

Meta-analysis quantifies the magnitude, consistency and uncertainty of genetic associations across studies.

95% CI crosses the 
line of no effect → 
not statistically 

significant

Line of no effect Pooled/overall effect

: Association of rs1048943 with lung cancer

Individual 
study effect.
Size-weight

Confidence 
interval

Sengupta, D., Banerjee, S., Mukhopadhyay, P. et al. A comprehensive meta-analysis and a case–control study give insights into genetic 
susceptibility of lung cancer and subgroups. Sci Rep 11, 14572 (2021). https://doi.org/10.1038/s41598-021-92275-z

1 SEARCH 2 EXTRACT 3 ASSESS BIAS 4 Meta-Analysis



Results

• GES Webinars
 Genetic evidence synthesis techniques
 Positive participant feedback

• Pilot project
 Systematic review on genetic variation and drug bioavailability/pharmacokinetics in Malaria
 Currently under peer review

• PLS
 Systematic review on genetic variation and drug bioavailability/pharmacokinetics in Malaria



Conclusion

The Cochrane SA GES Hub

Lays the foundation for strengthening genomic evidence synthesis capacity, advancing 
methodological innovation, and supporting policy-relevant translation in South Africa 
and beyond.

STUDIES GENES

EFFECTS EVIDENCE


