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A Systematic Review of ABCB1 Single Nucleotide
Polymorphisms in Drug-Resistant Epilepsy: Study
Power and Required Sample Size Analysis
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Introduction. ABCB1 single nucleotide polymorphisms (SNPs) rs1045642 (3435C>T,
Ile11451le), rs2032582 (2677T>G/A, Ser893Ala/Thr), and rs1128503 (1236T>C, Gly412Gly)
have been linked to antiseizure medication (ASM) resistance in previous studies. We performed
a systematic literature review and evaluated the study power and effect sizes of conducted studies.
We also calculated the required sample sizes to achieve a study power of 0.8 with a given effect
size (ES).

Methods. Publications were obtained from the National Center for Biotechnology
Information dbSNP database, and the systematic review was performed based on PRISMA
criteria. The G*Power 3.1 tool was used to perform study power, effect size, and required sample
size calculations. Studies were categorized in the very high (1-B > 0.9), high (1-B = 0.8-0.9),
moderate (1-f = 0.7-0.79), low (1-p = 0.5-0.69), and very low (1-p < 0.5) study power groups. ES
were categorized into large (>0.5), medium (0.2-0.5), and small (<0.2), respectively.

Results. High and very high statistical power for rs1045642, rs2032582, rs1128503
polymorphisms were achieved in 58.8%, 57.1%, 23.8% of the studies, respectively. For
rs1045642, small ES required 720-13,353 participants, medium ES required 31-419, and large
ES 9-143 participants. For rs2032582, the needed sample sizes were 725-2,675, 12-585, and 9-81,
respectively; and for rs1128503, small, medium, and large ES required 799-5,787, 13-716, and
24-72 participants, respectively.

Conclusions. Our analysis revealed insufficient statistical power in previous ABCB1 SNPs
and ASM resistance association studies. ES analysis and sample size calculations will benefit
future genetic association studies on drug-resistant epilepsy.
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