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Sample size calculation in a confirmatory diagnostic
accuracy study

sensitivity and specificity are co-primary endpoints

N
Intersection-Union Test:
HOgIobaI: Hose: 0560 = 9561 U HOSPZ 95’30 == Gspl

Sample size calculation
@ Individual sample size calculation for sensitivity (ns) and
specificity (nsp)
@ Total sample size N in dependence of the prevalence :
Nse = Nse/m and  Ngp = ngp/(1 — )

= N = max(Nse, Ngp)
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The conventional sample size calculation

Example: 95e0 — 0.75, esel — 0.81, espo — 0.6, espl — 0-66,

m=0.20=0.05Be = fsp = 0.1

@ Individual sample size for sensitivity (nse) and specificity (nsp):
r -2

Nse = —

nsp: -

Za/2 \/VO (ésel )+ZBse \/VA(ésel )

(eseo *esel )2

Zn/2 \/Vo(éspl ) 255 \/VA(éspl)

2

(0spy —0spy )2

= 508

= 683

@ Total sample size N in dependence of the prevalence 7:
Nse = Nse/m = 508/0.2 = 2540
Nsp =nNgp/(1 —7) = 683/(1 — 0.2) = 853.75

= N = max(Nse, Ngp) = 2540
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Powerse = Powers, = 0.9

= Powerse - Powersp > Powergyera = 0.81
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Optimal sample size calculation

Goal: optimal division of the overall power to both endpoints

!
Nse = Nsp

Nee/T L Nep/(1 — )

2o Vil) 42 V)| , [t 2l

(0560 - 0561)2 - (95p0 - aspl)z : (1 - 7)
Under the condition:

!
Powerse - Powers, = Powergyerall

!
(1= Bee) - (1 - ﬂsp) = Powergyerall
N 1 — Bse — POWergyerall

ﬁsp B 1- Bse
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Blinded reestimation of the prevalence

Initial sample size calculation with assumed prevalence

Fixed design Adaptive design with blinded
reestimation of prevalence

Recruitment of the 1) Recruitment of patients until the

calculated sample size predetermined size of internal pilot study

2) Reestimation of the prevalence and of
the sample size

3) Recruitment of further patients until final
sample size is reached
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Simulation study

2592 scenarios
100,000 replications

Fraction for reestimation ¢

True prevalence Ty e
Assumed prevalence 7.
Minimum sensitivity Ose,
Minimum specificity 0
Under Hg : 0y = 604
Significance level «
Sensitivity exp. test Ose,
Specificity exp. test 0s,,
Under H1 : 90 75 01
Overall power 1 — 3
esel
05’)1

0.02, 0.1, 0.3, 0.5, 0.9
0.2, 0.4, 0.6, 0.8
Ttrue = 0.1, Tirue + 0.1
0.6,07,0.8
0.6,0.7,0.8

0.05 (two-sided, per endpoint)
0.6,07,0.8
0.6,0.7,0.8

0.8
Ose, +0.05, Ose, + 0.1, Ose, +0.15
Bsp, +0.05, O, +0.1, 05, +0.15
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Scenarios: fse, = 0.6, 0sp, = 0.6, 055, = 0.7, = 0.5
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Scenarios: Ose, = 0.6, 055, = 0.6,05p, = 0.7,7) = 0.5
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SCGnariOS: Ttrue — 0.47 eseo = 0.87 espo = 0-8, 05p1 = 0-95

P=0.1 w=03

y=05
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Conclusion

@ Optimal sample size calculation to avoid an overpowered study
@ Type | error rate is not inflated in the adaptive design

@ Optimal power in the adaptive design, fixed design is over- or
underpowered

@ Optimal size of the internal pilot study with one-time
reestimation: ) = 50%

Further steps

@ Application of the optimal sample size calculation to the
unpaired and paired design

@ Application of the internal pilot study to the unpaired and
paired design
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