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The simulation panel

▶ Main goal of STRATOS: providing evidence-based guidance
for the choice of statistical methods

▶ What is “evidence” in the methodological context?

→ Key role of simulations!

▶ Main goal of simulation panel: deriving guidance to design,
perform and report simulation studies

Chairs: Michal Abrahamowicz, Anne-Laure Boulesteix

Members: Harald Binder, Rolf Groenwold, Victor Kipnis, Jessica Myers

Franklin, Tim Morris, Willi Sauerbrei, Pamela Shaw, Ewout Steyerberg,

Ingeborg Waernbaum
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An introduction for level 1 audience
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Ordinal endpoints in randomized clinical trials

Example: Mantle Cell Lymphoma (MCL) elderly trial
(Kluin-Nelemans, Hoster et al., NJEM 2012)

Treatment response R-FC R-CHOP
n = 246 n = 239

Early death 8 (3%) 9 (3%)
Progressive disease 35 (14%) 13 (5%)
Stable disease 11 (4%) 11 (5%)

Partial response 62 (25%) 89 (37%)
Complete remission, unconfirmed 32 (13%) 36 (15%)
Complete remission, confirmed 98 (40%) 81 (34%)
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Available methods

1. Wilcoxon test

2. Cochran-Armitage trend test

3. Proportional odds logistic regression

4. Dichotomization, then chi-square/Fisher for 2× 2 table

5. Chi-square/Fisher’s exact test for 2× K table

6. Tests based on maximally selected chi-square statistics
▶ exact (Boulesteix, Biometrical Journal 2006)
▶ asymptotic (Boulesteix et al., SAGMB 2007)
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Non-neutrality disclosure

(picture by T. Morris)

▶ I developed the tests based on maximally selected chi-square
statistics

▶ But I am not under pressure to make them look good (no
grant, no PhD student on this project)

→ Not neutral, but hopefully not strongly biased
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A plea for “neutral comparison studies”

▶ not introducing any new method

▶ neutral authors (unbiased, equally familiar with methods)

Letter by the simulation panel
(ALB, Abrahamowicz, Binder &
Sauerbrei, 2018)

Anecdotal evidence of the
“new method bias”
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Simulation study

Y : the treatment group (Y = {0, 1})
In our simulation: P(Y = 0) = P(Y = 1) = 0.5

X : the ordinal endpoint (X ∈ {1, . . . ,K})

πi ,k = P(X = k |Y = i), for i = 0, 1 and k = 1, . . . ,K

H0 : ∀k π0,k = π1,k
H1 : ∃k π0,k ̸= π1,k

Simulation settings are characterised by n and πi ,k .
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Which πi ,k should we consider?

A matter of perspective:

▶ Methodological statistician: interested in general trends
and in settings that allow for observation and understanding
of the differences between methods

→ calls for special settings that are not necessarily realistic

Example: π0 = (1/6, 2/6, 3/6)⊤, π1 = (1/6, 3/6, 2/6)⊤

▶ Applied statistician: interested in their own setting
(observed—at the analysis stage, or assumed—at the planning
stage)

→ calls for “representative” realistic settings
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Realistic setting: example

R-FC R-CHOP
n = 246 n = 239

Early death 8 9
Progressive disease 35 13
Stable disease 11 11
Partial response 62 89
Complete remisision, unconfirmed 32 36
Complete remission, confirmed 98 81

This yields the “realistic setting”:

▶ π0 := p̂RFC = (0.03, 0.14, 0.04, 0.25, 0.13, 0.40)⊤

▶ π1 := p̂RCHOP = (0.03, 0.05, 0.05, 0.37, 0.15, 0.34)⊤

This is only one example. One could use many such trials sampled
from the population of trials with ordinal endpoint to derive
realistic, representative π0’s and π1’s.
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Summary of results

▶ no universal best method in terms of power

▶ own interpretation for each test: in terms of medians, odds,
cutpoint, etc.

▶ maxselE and (to a lesser extent) lrm have increased type 1
error for small n

▶ Fisher and chi-square perform suboptimally for large K and
for trends (as opposed to cutpoints)

▶ trend test and Wilcoxon perform well overall, but fail in case
of non-monotonous pattern and are outperformed for K = 3.

▶ price of maxselA’s interpretability is (sometimes/often) a
(slightly) reduced power
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Methodological challenges (choice of simulation settings)

▶ What does sometimes/often mean? It implicitly refers to a
population of scenarios, but how is this population defined?

▶ Infinitely many potentially relevant scenarios
→ making simulation script available?
→ starting replicating simulation studies? (Lohmann et al.,
2021)

▶ Non-neutrality of simulation design
→ crowd-sourcing the design of simulations?
→ starting replicating simulation studies? (Lohmann et al.,
2021)
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Further issues (from Tim Morris’ slides)

▶ Regarding the number of repetitions:

“We need to quantify uncertainty due to using a finite
number of repetitions (Monte Carlo error).”

▶ Regarding the study’s aim:

“Think of different phases: proof-of-concept (like pre-clinical
work), trying to hone a method (like dose-finding),
comparison of competing methods in non-ideal situations
(phase III), understanding when a method breaks (phase IV)”
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Reporting simulation studies

(Morris et al., SIM 2019; slide by T. Morris)
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Towards structured reporting of simulation studies

De Bin et al. (Briefings in Bioinformatics, 2020)

Boulesteix et al. STRATOS Simulation Panel 16/18



Introduction
Motivating example

Challenges

Translational simulation studies — Remember...

A matter of perspective:

▶ Applied statistician: interested in their own setting
(observed—at the analysis stage, or assumed—at the planning
stage)

But: impossible to cover all relevant settings in a single study

Solution: sharing simulation code in user-friendly way?
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Thank you for your attention!

Thanks to all STRATOS colleagues, in particular Tim Morris,
Michal Abrahamowicz and Willi Sauerbrei, and to the DFG for
funding!
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