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Agenda

Introduction to sample size thinking

Example 1: Sizing a study for comparing means of two populations
Example 2: Sizing a study with a proportion endpoint

Additional thoughts
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What sample size do | need?
Easy, use a sample size calculator.

Wait, why does IMP call sample size calculators explorers?
Why are they in the DOE menu?

Tables DOE Analyze Graph Tools Add-Ins View Window Help

Which one do | use? |E—————

Augment Design
Easy DOE

Definitive Screening
Classical

Design Diagnostics
Consumer Studies

Special Purpose

Sample Size Explorers ‘ Power for One Sample Mean

Confidence Intervals > Power for One Sample Proportion

Reliability > Power for One Sample Variance

Quality > Power for One Sample Equivalence of Means
Power for One Sample Counts Per Unit

Power for Two Independent Sample Means

Power for Two Independent Sample Proportions
Power for Two Independent Sample Variances
Power for Two Independent Sample Equivalence
Power for Two Independent Sample Counts Per Unit

Power for ANOVA
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Sample Size Basics

» Sample size is calculated prior to running a study

— A study is an experiment, designed ahead of time, so DOE menu for sample size
* Sample size depends on:

— Goal of the study (e.g., regulatory clearance, publication, R&D question)

— Primary endpoint (what you are trying to show)

— Study design

- Outco_me) assumptions (can be based on prior knowledge; however, often we are
guessing

* Sample size is a risk/benefit exploration, so Sample Size Explorers
— More is generally better
— More costs more
— More might not be possible

DOE > Sample Size Explorers
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Example 1: Sizing a study for comparing 2 means

e FitY by X Platform
 Power Explorer for Two Independent Sample Means
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Example 1: Sizing a study for comparing 2 means

company is in R&D phase, study is a sample collection study, there is no
primary endpoint...but...we need a power analysis

How can we provide a power analysis without a primary endpoint?

Generate a research endpoint

— Can | distinguish the difference in means between my sick and healthy subjects for
some primary biological markers?

Use the sample size from the power analysis and expected prevalence of
illness to justify the number of subjects we are requesting to enroll in the
study

| need to understand tests for comparing two independent means

| need a calculator for the power of a test to compare two independent
means

j’f
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Example 1: Sizing a study for comparing 2 means
If | had data....what would | do?

® ©® Compare2Means... k ?2 & & @) & @ £ 4 2 » 1

Fit Y by X (Oneway Analysis)
—. | : 2. Red Triangle Menu
outcome Biomarker 1. t Test

2. Compare Densities
3. Display Options > Points
e Cohars )| T T oueome Jittered

Q sick 20361600602 |t Test

sick 1.5715803676 sick-healthy )
21775007978 Assuming unequal variances

sick 21447652075 DiﬁerenC§ -2.0871 t Ratio -10.1867

healthy  2.8534600792 3td EmDif  0.2049 DF 26.614
pper CL Dif  -1.6664 Prob > |t|
healthy |4.7927152896 Lower CL Dif -2.5078 Prob>t  1.0000
:ea:t:y 23;3;3:???2 Confidence 0.95 Prob < t 1
ealthy . o

healthy  4.4007866119 Compare Densities
healthy  3.9791344042 1.0 — healthy
healthy  4.3847130853 — sick
healthy ~ 2.5998087866 0.8
healthy ~ 3.1478132155
healthy ~ 3.4141937928
healthy  5.7627270806

healthy  3.630028045

Ailiows 2 healthy  5.4411122931

Selected healthy  4.3519908536

Excluded healthy  4.8817514921

Hidden healthy  4.4782199997

Labeled healthy  5.2432676605 3 4
Biomarker
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v ~/Oneway Analysis of Biomarker By outcome

Biomarker
oo o033 oo} Seser o

13
sick 1.9339119396
sick 2.0356712595
sick 2.5918456926
sick 1.3035843783

%
g .1 fistin

ik outcome .
4 Biomarker + sick
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Example 1: Sizing a study for comparing 2 means
How much data should | collect?

@® Power Explorer for Two Independent Sample Means

v ~Power Explorer for Two Independent Sample Means

v Explorer Settings

Test Type Preliminary Information

One-sided Alpha
© Two-sided
Are the group population

standard deviations
assumed to be known?

Yes
O No

v Profiler
Total Sample Size
Solve for; Difference to Detect

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
0 0.50 1.00 1.50 2.00 0 1.50 3.00 4.50 1.50 3.00 4.50
Group 1 Sample Slze Group 2 Sample Slze Difference to Detect Group 1 Std Dev (o4) Group 2 Std Dev (0,)
- 1

Save Settings Help
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Example 1: Sizing a study for comparing 2 means
How much data should | collect?

* To obtain 15 positive samples (from unique subjects), assuming a
10% prevalence rate of sickness over the study period would require

15/0.10 = 150 subjects. If the prevalence is lower, say 5% then we
would need 15/0.05 = 300 subjects.

* Note: Sample size is a risk/benefit so we want to consider various
sample sizes.
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Example 2: Sizing a study with a proportion endpoint

e Distribution Platform
* Interval Explorer for One Sample Proportion
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Example 2: Sizing a study with a proportion endpoint

How many samples do | need to demonstrate sensitivity and specificity
for a regulatory filing?

* Sensitivity: the proportion of positive cases that test positive
* Specificity: the proportion of negative cases that test negative
* Sample size is calculated for each metric individually

— Add for total sample size for retrospective study

— For a prospective study calculate the total number of subjects to enroll based
on the prevalence of the positive outcome.

Ex: If | need 100 positive subjects anod 150 negative
subjects and prevalence s 25%, thew | need to enroll
about 100/0.25 = 400 subjects to have roughly
100 positives subjects (and thew 200 negatives).
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Example 2: Sizing a study with a proportion endpoint
Preliminary Information

* Goal of the study: Regulatory Filing (high level of evidence needed)
* Primary endpoint: Demonstrate the 95%LCL for Se > 0.80 and Sp > 0.80
 Study design: Retrospective review of CT scans
* Assumptions:
—Se>0.9
— Sp >0.85
* | need to understand the confidence interval as an outcome
* | need a calculator for a confidence interval for a proportion
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Example 2: Sizing a study with a proportion endpoint
If | had data....what would | do?

\' Proportion Endpoint Exa... > | ¢

» Source Reference
» Tabulate for 2x2 Neg

» Distributions Pos

\' Columns (2/0)
Q

ik Reference *
ik Test

\' Rows
All rows
Selected
Excluded
Hidden
Labeled

v ~Local Data Filter - ~Distributions
Clear Favorites v V [ Test

Y Siew G [ellee ¥ Frequencies v ~IConfidence Intervals
145|m|;re12tech|ng s Level Count Level Count Prob Lower Cl Upper Cl 1-Alpha
< Reference (2) © Pos 2 Pos 2 0.014 0.004 0.049 0.950
s Neg 143 Neg 143  0.986 0.951 0.996 0.950
Total 145 Total 145
N Missing 0 Note: Computed using score confidence
2 Levels intervals.
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Example 2: Sizing a study with a proportion endpoint
How much data should | collect?

® © ® IntervalExplorerfo.. X ? b & W L & L 4 ¢

~|Distribution ... * | < -

» Distri...m Freq N Outcome Freq Random Freq v Explorer Settings

» Distri...tcome 0 90 87 Interval Type Preliminary Information
1

v ~lInterval Explorer for One Sample Proportion

One-sided Confidence Level

© Two-sided
~Columns (5/0)

-

¥ Profiler

Solve for: Sample Size
ik Outcome 04

A Freq + 0.09
A Randam Fran + 0.08

‘ 0.07

Margin of Error 0.06
0.05

0.060 0:04

v ~Distributions 0.03
0.02
v ~Outcome 0.01

= 0
v ~Confidence Intervals 100 200 300 070 0.8 090  1.00

Level Count Prob Lower Cl Upper Cl 1-Alpha Sample Size Proportion
0 10 0.100  0.055  0.174  0.950

1 90 0.900 0.826 0.945  0.950 .
Total 100 Save Settings Help

Note: Computed using score confidence z
intervals. 7 » ~'Saved Settings
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Additional Topics

Other Sample Size Methodologies

* Simulation:
— Use pilot data to define distributions
— Use random number generators to generate a study run (trial)
— Analyze the data to see if your endpoint is met (yes/no)

— Repeat some large number of times and calculate the proportion of times the
endpoint is met (i.e., power)

* Best allocation of what you have:
— Consider what samples/resources you have available
— Use sample explorers to evaluate what you might be able to conclude
— Use findings to decide if what you have is sufficient to proceed
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Thank You
karen@boulderstats.com
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