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The challenge

A Randomized Trial of Genotype-Guided Dosing
of Warfarin

Authors: Munir Pirmohamed, Ph.D., F.R.C.P, Girvan Burnside, Ph.D., Niclas Eriksson, Ph.D., Andrea L. Jorgensen,
Ph.D., Cheng Hock Toh, M.D., Toby Nicholson, F.R.C.Path., Patrick Kesteven, M.D., sz , for the EU-PACT
Group™ Author Info & Affiliations

Published December 12, 2013 | N Engl | Med 2013;369:2294-2303 | DOI: 10.1056/NEJMoal1311386
VOL. 369 NO. 24 | Copyright € 2013

Genotype-guided dosing:

Table 2. Percentage of Time in the Therapeutic Range for International Normalized Ratio (INR).*

X '\ Cochrane
MRC\/§ (3() South Africa

Analysis Genotype-Guided Group Control Group Least-Squares Mean Difference}
% Time in % Time in Percentage
No. of Therapeutic No. of Therapeutic Points
Patients Rangei: Patients Rangei (95% CI)§ P Value
Patients with =13 days of INR data 211 67.4:18.1 216 60.3+21.7 7.0 (3.3-10.6) <0.001

CONCLUSIONS

Pharmacogenetic-based dosing was associated with a higher percentage of time in the
therapeutic INR range than was standard dosing during the initiation of warfarin
therapy.

Genomics improves warfarin dosing

A Pharmacogenetic versus a Clinical Algorithm for
Warfarin Dosing

Authors: Stephen E. Kimmel, M.D., Benjamin French, Ph.D., Scott E. Kasner, M.D., Julie A. Johnson, Pharm.D., Jeffrey
L. Anderson, M.D., Brian F. Gage, M.D., Yves D. Rosenberg, M.D., +24 , for the COAG Investigators* Author Info
& Affiliations

Published December 12, 2013 | N Engl] Med 2013;369:2283-2293 | DOI: 10.1056/NEJMoal1310669

VOL. 369 NO. 24 | Copyright @ 2013

Genotype + clinical factors:

Table 2. Percentage of Time in the Therapeutic INR Range through Week 4 of Therapy, According to Subgroup.®
No. of Genotype- Clinically Mean Difference
Variable Patients Guided Group Guided Group (95% CI) T P Value
percent percentage point
Primary analyses 955
All patients 4545258  -02(-34t031) 0913
Patients stratified by absolute difference 0639
between algorithms in predicted
dose
=1.0 mg/day§ 392 4511255 46.5+27.1 =11 (-6.2to 4.0) 0.67|
<1.0 mg/day 563 4521274 44.7:248 05(-37t04.8) 081

CONCLUSIONS

Genotype-guided dosing of warfarin did not improve anticoagulation control during

the first 4 weeks of therapy.
Genomics does not improve Warfarin 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.
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Core activities of the GES Hub MRSy () o

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
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Components of GES Reviews ¢

=
A structured approach to synthesising genetic evidence : ) o S

COMPONENTS

Defines the genetic association being investigated and its relevance @
to public health, a disease of interest or, pharmacological phenomenon.

C)/ @ Clearly formulated
objective / question

Specifies which population-based genetic studies are eligible (CR%
(e.g., case-control, cohort).

Describes systematic methods for identifying relevant genetic epidemiology h
literature. Use multiple databases. ——

Screen for articles meeting with inclusion criteria / PICO elements. v —

Key variables such as allele frequencies, effect sizes, and study characteristics
Methodological approach (study design, sampling, etc) D\
Methodological quality of included studies (e.g., risk of bias- NOS, study design)
Effects of intervention, with results presented by outcome

(e.g., allele frequencies, odds ratios)

8
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Methods Foundation MRSy () o

1. Evidence-based healthcare commonalities The HuGENet™ HuGE review handbook, version 1.0

2. Systematic review methodology

3. PRISMA reporting standards
@ e &) it b

570 PUBLICATIONS 26,083 CITATIONS 179 PUBLICATIONS 10,422 CITATIONS

4. HUGENet approaches

SEE PROFILE SEE PROFILE

John loannidis Muin J Khoury
Stanford University Centers for Disease Control and Prever
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Methods Foundation Mrc () Sochrane

Hardy-Weinberg Equilibrium Assessment

Hardy-Weinberg Equation

HARPY WEINBERG P+Q=1 Alelefrequency « Bias detection: Deviations from HWE in
w:‘*("'"*“m"h’:jw ) 1=p2+2pQ + G2 Genotype frequency control groups may indicate selection bias or
e —— T P_q population stratification.
pZ+2pq+g2=1 ] EN
ey o 9 * Genotype checks: Control group genotype

seno0pe p = dominant allele frequency distributions are assessed for HWE
q = recessive allele frequency .
compliance.
P*=pp 2pq=2(pq) 9*=qq

_ + Sensitivity analysis: Studies violating or
Assumptions of HWE: lacking HWE data are treated as deviating in

- No Selection sensitivity analyses to test robustness.
- No mutation

- No migration

- Large population (small populations vulnerable to
genetic drift)

- Random mating
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How to conduct a GES review?

Meta-analysis: synthesising genetic evidence
) ‘ Meta-Analysis

‘ SEARCH ) ° EXTRACT ) 0 ASSESS BIAS

What does a meta-analysis show? Reading a forest plot

C?nfidence m1 0‘8943
. interval 95% Cl crosses the
Comb!ne resul?s from Sobtietai 2004 \._ 2.82(0.59, 13.42) line of no effect >
multiple studies to not statistically
estimate an overall Kumar et al.2009 —— 1.34[0.46, 3.93) significant
genetic association. Insan et al.2011 ——— 1.33(0.55, 3.19)
R Peddireddy et al.2016 v 8.60 [3.52, 21.01) Individual
Girdhar et al 2016 —e— 2.10(0.93, 4.78) Siudyolioct
Size-weight
Shah et al.2008b —— 1.79[0.70, 4.55)
‘ Individual studies Each study provides an effect Shaffi et al.2009 ——— 2.25(0.83, 6.09)
estimate and confidence interval. Bhardwaj et al 2018 o 1.91(0.77. 4.72)
Islam et al.2013 —.— 1.00 [0.36, 2.80)
Pooled estimate The meta'—analysm f:omblne§ '
study estimates using a statistical i
model. RE Model d -w\wn.sz. 3.27)
Li f ffect : . l = e : : Pooled/ Il effect
ine of no effec ooled/overall effec
Uncertainty The confidence interval shows the 014 037 1 272 739 546
precision of the pooled estimate. Odds Ratio
Ny # o

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

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
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GES Webinars

»  Genetic evidence synthesis techniques
»  Positive participant feedback

yyyyyyyy

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

Artificial intelligence
and digital transformation
in research and healthcare
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» YouTube *

Types of HUGE review questions

2. Gene-Envir

Scenario: A colleague mentioned reading that lung cancer risk in smokers
aged 40-65 may be related to modification of the GSTM1 null genotype (i.e.
gene-environment interaction). You decide to do a HuGe review to investigate
how genetic variants interact with environmental exposures to influence
outcomes.

Based on the scenario can you determine the PECO Elements

Interaction Qu i

- P

- E:
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South Africa

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.
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