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1 Derivations

In this section, we provide general derivations to be used in later sections. Numbers in brackets underneath
mathematical expressions refer to the Equation where the part of the expression was derived.

Let a denote the number of patients who are BM positive and are classified as being positive, let b denote
the number of patients who are BM positive but are classified as negative, let ¢ denote the number of patients
who are BM negative but classified as positive, and let d = N — a — b — ¢ denote the number of patients who
are BM negative and classified as negative. Then, the probability of observing a specific combination of a,
b, ¢, d is given by:
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Now, Nr; patients will be randomised into the BM group of which a + ¢ patients will be classified as BM
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2 Traditional analysis

NTg nog nr ne
1
E[Z — Zg] — - ; ;
Zem r| (ZyT@,z“FZyC@,)] lN(lﬁ) (;yT +;yc,>]
NTg nog
[Z YTg i lz Ycg i
@ (W)
N(1 —r)r 1 & N1 —r)(1—19) o<
- — il — i 32
N1 —1m) nr ;yT’ N1 —rq) Zyc (32)
(T3) (15)
VAR [ZBM — ZR] =VAR [ZBM] + VAR [ZR] —2C0V [ZBM7 ZR]
nT@ 1 nce nT@ ’I’LCe
7NT«1 VAR ; yT®7i +N77“1 VAR Z yce, COV Z yT@ iy Z yce7 ]
@) (1) (P
(N(1=r1)rp)? N —7r)(1 —1ry))?
———~ = VAR i VAR i
+ NI—r) ZyT Nd—-m) Zyc
(%) (16)
nr nc
+2 (N(l—’l“l COV ZyTuZyCz‘|
=0
NTg neg
cov i i i i 33
N2r1(177"1 ;yT@ +Zy09’ ZyT +Zyc ] (33)

=0
3 Alternative analysis method

3.1 Treatment effect

The expected value and variance for the test statistic for the treatment effect is given by (see Equations
and in the main article):
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3.2 Biomarker and interaction effect
Let Z1 and Z¢ be defined as follows (see Equations and @ in main article):
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3.3 Covariance structure of the test statistics

and the covariance by:
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3.3 Covariance structure of the test statistics
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4 Sample size calculation

4.1 Treatment effect

The required sample size for the treatment effect to achieve a power of 1 — 3 using a two-sided significance
level a can be calculated by solving the following equation for N:

(34)
——
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4.2 Biomarker and interaction effect

The required sample size for the biomarker and the interaction effect to achieve a power of 1 — § using a
two-sided significance level « can be calculated by solving the following equations for N:
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As the only difference between the biomarker and the interaction effect is the sign of Z¢ (being negative
for the biomarker effect and positive for the interaction effect), we can simplify the derivations by writing:
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5 Estimators for the variances of the test statistics
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The variances and covariances of Zr and Z¢ can be estimated by:
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In the following, we show that the above estimators are unbiased estimators for the respective quantities.
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6 Confidence intervals

In the following, we assume that the true values for the prevalence p, the sensitivity ¢, and the specificity s
are known. We want to estimate the differences pr, — pc, and pr_ — peo_. Note that the values of pr,,
pe, s pr_, and po_ cannot be observed directly within this design. Let 07, 0c., pr, and puc denote the
true means of the biomarker-led treatment arm, the biomarker-led control arm, the randomised treatment
arm, and the randomised control arm with

07, =ptpr, + (1 —p)(1 = s)pr_, (65)
bce =p(1 —t)uc, + (1 —p)spc_, (66)
pr =ppr, + (1 —=p)ur_, (67)
po =ppc, + (1 =p)uc_. (68)
Solving the system of equations for ur, , pe,, pr_, and pc_ yields
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Hence, we can define point estimators as
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The true variances and covariance of the estimators are given by
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These variances and the covariance can be estimated as follows:
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For the definition of s2. and SQC see Equations and . In the following, we show that the above

+

estimators are unbiased estimators for the respective quantities.
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