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Arking et al., 2006
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\ What 1s the probability for a type I error? /




two-stage GWAS - notation

let the proportion of case:controls remain
constant

for each stage:
n,, n, the individuals genotyped; n=n,+n,

M,, M, are marker sets genotyped (with
genotyping costs t;, t,)

a,, 0, are the significance levels chosen such

that the family-wise error rate in a strong sense
(FWER) is controlled at a level a
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two-stage GWAS - notation

example for a cost-optimal two-stage GWAS (e.g.
Wang et al., 2006):

| M, | = 500,000; t,=$0.002, t,=$0.035

one true disease marker:
allele frequency=0.1; odds ratio=1.35 (mult. model)

power = 0.9; FWER control at o = 0.05 (one-
sided) by Bonferroni method a; = 0.05/500,000

n,= 3,238; n, = 7,490; n=10,728
o,=0.00370; a,=1.6x10"'
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design modifications and the
conditional rejection probabilities

\

Cul et al., 1999; Muller & Schafer, 2001, 2004
General condition

Pry (reject H,, new design|interim data)
< Pry_(reject H,, initial design|interim data)

These probabilities are called

conditional rejection probabilities
(CRP)
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a new flexible procedure for GWAS

plan a GWAS with a reasonable design
including a sample size calculation

for a marker i define:
CRP;(t"):=Pr;(T ; , > t*| interim data)
for a subset of markers I of M, define:
CRP,(t7):=2 CRP;(1Y)

1€ 1
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a new flexible procedure for GWAS

let M, be the marker set foreseen for genotyping in
stage 2

determine minimum o:= CRP,(t¥I1) for all
hypotheses that include the marker set M,
for closed testing (Marcus et al., 1976)

by sorting the interim test statistics of the set
M,\M, (from minimum to maximum)

o 1s calculated for the |M, |-|M,| CRP sums with |I|
as set size of the currently evaluted set

\_ /
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a new flexible procedure for GWAS

design modifications must fulfill the

inequality

CRPMz(tV) <w®
in order to control the FWER for the design
as a whole
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simulation study

\

marker optimal design by Wang et al. (2006) flexible design
IM; | (x1 03) oy o, (x1 0'5) n;/n n FWER power FWER power
1 0.091 7.200 0.257 2,504 0.051 0.887 0.048 0.887
10 0.078 0.720 0.224 2,994 0.045 0.893 0.042 0.892
30 0.070 0.240 0.209 3,292 0.050 0.886 0.048 0.886
100 0.064 0.072 0.200 3,536 0.053 0.889 0.051 0.888
500 0.056 0.015 0.187 3,894 0.050 0.890 0.045 0.889

k 10,000 replicates

constant per genotype costs, case:control fraction 1

one true disease marker:
allele frequency=0.2; odds ratio=1.5 (mult. model)

power = 0.9; a. = 0.05 /IM1I (two-sided)
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discussion

more flexibility, e.g.:

arbitrary selection criteria for the M,
marker set

allows sample size modification in stage 2

control of FWER
can be combined with cost-optimal designs
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\ Thank you for your attention! /




