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Suppelementary File 1. pgrograms

Program 1
R program for calculating the power of the Fieller-type confidence interval and the asymptotic confidence
interval

power.serialsample <- function(auc=1,var.auc=1,cov.auc=1,ng=1)

{

t.auc<-auc[1];

r.auc<-auc[2];

t.aucse2<-var.auc[1]/ng;

r.aucse2<-var.auc[2]/nq;

cov.aucse<-cov.auc/ng;
feiller.t1<-(t.auc-0.80*r.auc)/sqrt(t.aucse2+0.80"2*r.aucse2-2*0.80*cov.aucse);
feiller.t2<-(t.auc-1.25*r.auc)/sqrt(t.aucse2+1.252*r.aucse2-2*1.25*cov.aucse);
corr.tlt2<-

(t.aucse2+0.80*1.25*r.aucse2-(0.80+1.25)*cov.aucse)/sqrt((t.aucse2+0.8072*r.aucse2-2*0.80*cov.aucse)*(t.au
cse2+1.2572%r.aucse2-2*1.25*cov.aucse));

theta<-t.auc/r.auc;
df=(t.aucse2+theta”2*r.aucse2)*2/(t.aucse2”2/(2*ng-2)+theta”4*r.aucse2*2/(2*ng-2));
asy.se<-sqrt((t.aucse2+theta™2*r.aucse2-2*theta*cov.aucse)/r.auc”2);
asy.tl=(theta-0.80)/asy.se;

asy.t2=(theta-1.25)/asy.se;

powerasy.lower<-1-pt(qt(0.95,df),df,asy.t1);
powerasy.upper<-pt(-1*qt(0.95,df),df,asy.t2);
asy.power<-powerasy.upper+powerasy.lower-1;

library(mvtnorm)

delta<-c(feiller.t1,feiller.t2);

df<-as.integer(df);

rho<-corr.t1t2;

corr<-diag(2);

corr[1,2]<-corr[2,1]<-rho;

upper<-c(Inf,0);

upper[2]<- -qt(1-0.05,df);
power<-pmvt(upper=upper,delta=delta,corr=corr,df=df);
upper[1]<- qt(1-0.05,df);

power<- power-pmvt(upper=upper,delta=delta,corr=corr,df=df);
fieller.power<-power;

result<-data.frame(feiller.t1,feiller.t2,corr.t1t2,theta,df,asy.t1,asy.t2,asy.se,fieller.power,asy.power);

return(result[c("fieller.power","asy.power")])

Program 2
R program for calculating the sample size per timepoint for bioequivalence using the Fieller-type
confidence interval or the asymptotic confidence interval

npergroup.serialsample <- function(auc=1,var.auc=1,cov.auc=1,target.power=0.8,ci.method="fieller")

{
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ng<-5;
if (!(tolower(ci.method) %in% c("fieller","asymptotic"))){
warning("Method unkown. Will use the lower one the Fieller-type power and the Asymptotic
power.\n", call.=FALSE, immediate.=TRUE)
}

method.list<-c("Fieller-type power","Asymptotic power");
repeat{

if (tolower(ci.method)=="fieller"){
method.flag=1;
calc.power<-power.serialsample(auc=auc,var.auc=var.auc,cov.auc=cov.auc,nq=ng)[method.flag];
power.method<-method.list[1];

}

if (tolower(ci.method)=="asymptotic"){
method.flag=2;
calc.power<-power.serialsample(auc=auc,var.auc=var.auc,cov.auc=cov.auc,ng=ng)[method.flag];
power.method<-method.list[2];

}

if (!(tolower(ci.method) %in% c("fieller","asymptotic"))){
calc.power<-power.serialsample(auc=auc,var.auc=var.auc,cov.auc=cov.auc,ngq=nq);
method.flag=which.min(calc.power);
calc.power<-calc.power[which.min(calc.power)];
power.method<-method.list[method.flag];

}

ng<-ng+1;

if(calc.power[1]>=0.8){
npergroup<-ng-1;
target.power<-calc.power;
names(target.power)<-"Power";
break

}

}

result<-data.frame(power.method,target.power,npergroup);
return(result)

}

pl<-npergroup.serialsample(auc=c(118853.61,126004.00),var.auc=c(1489997446.5,3109615770.9),cov.auc
=815789682.12,target.power=0.8,ci.method="fieller")

p2<-npergroup.serialsample(auc=c(118853.61,126004.00),var.auc=c(1489997446.5,3109615770.9),cov.auc
=815789682.12,target.power=0.8,ci.method="asymptotic")





