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Disclaimer

* The following slides include statements and approaches that represent my personal perspective and may not

necessarily reflect the official positions or recommendations of Boehringer Ingelheim.

» Itisimportant to acknowledge that the subject matter allows for a variety of valid approaches, and the methods |

present are not intended to be extensive.

« \Where applicable, | have indicated the locations of official sources. The primary focus of this presentation, however, is

a description of my past and current research.
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1. The Gold Standard & Bias Reduction . Simple Randomization: The Basics

Motivation |
i o)
* RCT'’s are key part of the modern & Ogb
clinical trial design. | Simple. Quick & Easy

» while stratified randomizationis G ‘57\ &

common, with more than 60% of trials

Challenge: Unequal Groups

. o . I Int | Validit
using at least one stratification factor RS R Groups S imbaknce omall )

[1], only a few trials,around 31%,

3. Stratified Randomization: the Solution 4. The Ongoing Debate & Research Question

have appropriately adjusted the

covariates [1]

Stratfienization Randomization
(+ Adjustment) (+ Adjustment)

» Which is better? Power?
Bias? Practicaiity?

Balances Prongostic Factors (e. gl, . W)
Age, Severity) - Avoids Imbalance Is Stratified Randomization Always Needed?
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Simulation Study

SIMULATION STUDY: CONTINIOUS OUTCOME!
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Simulation Study —
ADEMIP structure

> Stratification factor
variable(B_stratify)
generated with 2
levels based on B1 and
threshold of 1

» Treatment
variable(X2) was
generated using block
randomisation and
strata factor

Boehringer
I”ll Ingelheim

Q Evaluate the power benefit...
A Assess Confidence Intervals...

DATA GENERATING MECHANISM (DGM)

Correlation Levels — 50.50 o N o
a ﬁ ﬁ — 70.30 ‘@' "'
i50 100 250 T
b Weak Moderate Strong p,(s,ggﬁt“@ns TTE: 0.6 TTE:O
ESTIMANDS
()
O
| —
— | Y =B, + B;(Treatment) + 3,(Covariates) + e
Weak Strong

METHODS PERFORMANCE MEASURES
100,000 Repeats .
‘Generate Data @ @ @

-~ |Assign Treatmentstample/Stratuﬁed) Power  Type | Error Bias
Strat:ﬂg Randomization (0.05)

o e = = : Empirical SE & Coverage
‘Simulate Outcomes (intercept & Covariates)

[Estimate Treatment Effect (ANCOVA)|



Analysis

Density Plot of Y2

Density Plot of B1 Density Plot of Y1
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Results - Type 1- error

Type-1 error comparison when covariate

Association level = log(1.2)

is adjusted

Association level = log(1.2)

Association level = log(1.2)

Sample size = 50

Sample size = 100

Sample size = 250

0.051

0.049

0,051

0.049

o048

(

0052

0.049 {
LY

0031

0052

Association level = log(9)

Association level = log(9)

Association level = log(9)

Sample size = 50

Sample size = 100

Sample size = 250

0047

0051

o
[=]
L=]

Type-1 error

Stratum Proportions
A 50-50
A 7030

80-20

Method
= Simple

~  Stratified
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Results - Power

Power comparison when covariate is adjusted

N

Boehringer
Ingelheim

Association level = log(1.2)

Association level = log(1.2)

Association level = log(1.2)

Sample size = 50

Sample size = 100

Sample size = 250

0.488 R
<7

0.487

()
05 ()

0.492 =

0.877

0.87

Assaociation level = log(9)

Association level = log(9)

Association level = log(9)

Sample size = 50

Sample size = 100

Sample size = 250

Stratum Proportions
a 5050
a 70-30

80-20

Method
*  Simple

4 Stratified




Results - Empirical standard error

N

Boehringer
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Empirical standard error comparison when covariate is adjusted

Association level = log(1.2)

Association level = log(1.2)

Association level = log(1.2)

Sample size = 50

Sample size = 100

Sample size =250

0.308

031

0.303 R
4

0.305

0.194

0.193

0.192 %
v

0.194

Association level = log(9)

Association level = log(9)

Assaociation level = log(9)

Sample size = 50

Sample size = 100

Sample size =250

0.208

0.308

0.212

0.214

0.135 i;

0.135

b N “
o o o

Empirical standard error

=
o

Stratum Proportions
a 50-50
a 7030

80-20

Method
*+  Simple

4 Stratified




Results - Coverage

N
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Coverage comparison when covariate

is adjusted

Association level = log(1.2)

Association level = log(1.2)

Association level = log(1.2)

Sample size = 50

Sample size = 100

Sample size = 250

0.947

0.952

Association level = log(9)

Association level = log(9)

Association level = log(9)

Sample size = 50

Sample size = 100

Sample size = 250

it
(=]

Coverage

Stratum Proportions
a 5050
a 70-30

80-20

Method
*  Simple

4 Stratified




Results - Bias

Bias comparison when covariate is adjusted

N
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Association level = log(1.2)

Association level = log(1.2)

Association level = log(1.2)

Sample size = 50

Sample size = 100

Sample size = 250

0.002

0.001

0.005

4 T

Association level = log(9)

Association level = log(9)

Association level = log(9)

Sample size = 50

Sample size = 100

Sample size = 250

0003

o 9

Stratum Proportions
a4 50-50
a 70-30

80-20

Method
*  Simple
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Conclusions

Summary:

No meaningful benefit of stratified randomisation over simple randomisation with covariate
adjustment - especially in large trials.

Stratified randomisation demonstrates theoretical advantages in balance; however, the complexity
may not translate to improved performance in all settings.

Future Directions:

Exploration of benefits with different outcomes( binary/time to event)

~\ Boehringer
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Recommendations while using stratified randomization

General recomendation is that, if we stratify any factors during randomisation, then we should
adjust for those during the analysis.

FDA guidance recommends the emphasis on pre-specifying co-variate adjustment
procedures for reliable clinical trial results.

How many strata factors we should use?: number should be less than n/(B*4)

If the strata factors are more (4 or 6) it could decrease the power when compared to strata
factorswith 1 or 2

It is important to recognize that if the baseline covariate is used to stratify the randomization,
then in the analysis stage model should include the patient’s actual baseline and not the
stratum assignment of the baseline variable [ EMA guideline]
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Thank you for your attention :)
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