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Disclaimer

The views and opinions expressed in this presentation are solely mine and not necessarily those of
my employer.



Reporting treatment effects for a cancer study

« Study to evaluate the effect of a treatment on preventing disease progression and death
* Quality of life change from baseline analyzed with a mixed ANCOVA linear repeated measures model

"... a significant treatment effect in EQ-5D utility index score changes from baseline in

favor of drug, least squares mean difference 0.08 [0.02 to 0.14]"

What does this estimate represent?
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* Quality of life change from baseline analyzed with a mixed ANCOVA linear repeated measures model

"... a significant treatment effect in EQ-5D utility index score changes from baseline in

favor of drug, least squares mean difference 0.08 [0.02 to 0.14]"

What does this estimate represent? It's an estimate of what the treatment effect is...

A. expected to be in a hypothetical setting where patients never experience disease progression / death
B. at the end of the study in those patients who did not experience disease progression or died

C. at the last point in time before patients experienced disease progression or died
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Estimand — Definitions

Estimand (Latin: aestimandum) = ‘that which is being estimated’

Roos CF, von Szeliski V (1939): JASA.
Mosteller F, Tukey JW (1968): Handbook of Social Psychology: Research Methods.

o) o gl bt f et Thos summ T e et
e mean) for the target popu ' ummary the super-population [= target population] as the estimand.

quantities are often called parameters, or estimands.

( Estimand:
A precise description of the treatment effect reflecting the clinical question posed by the trial objective.

It summarises at a population-level what the outcomes would be in the same patients under different
treatment conditions being compared. YC IcH Es(R )
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Defining the treatment effect reflecting the clinical question

PURPOSE

« provide clear descriptions of the benefits and risks
of a treatment

« support researchers in precisely and transparently
specifying the treatment effect they aim to estimate

SCOPE

 principles of the estimand framework are
— relevant whenever a treatment effect is estimated (efficacy or safety)
— applicable for randomized clinical trials, single arm trials, and observational studies
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A systematic approach to thinking through study objectives

Clear study objective @

/ Key question of interest

o design, conduct, data collection /
defining the

ESTIMAND statistical analysis:

aligned to the estimand




The treatment effect of interest clearly spelled out
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Individuals targeted by :
(+ treatment to which individuum to address between treatment intercurrent events to
the clinical question . . . i . :
comparison is made) a clinical question conditions reflect clinical question
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The study will compare <test treatment condition> with <reference
treatment condition> in individuals who <target population>.

The objective is to <desired goal/claim*> based on the <population-level *eg 'show superiority"
summary measure> for the <endpoint/variable>.

Detailed clinical objective template from Bell J,

The treatment effect of interest is <high-level description of Hamilton A, et al. The detailed clinical objectives
accou ntlng for Other |ntercu rrent events> . approach to designing clinical trials and choosing

estimands. Pharmaceutical Statistics. 2021;1-13
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Diversity in patient journeys

Intercurrent events...
 occur after treatment initiation (or prescription)

« affect either the interpretation or the existence of data associated with the question of interest

@ Treatment discontinuation (due to adverse events)

Patient1 @ — — — — — ?\: ................................................................................................................................ >
Patient? @ — — — — — — — — % e I O O B O a0y e eeeeeeeesssessssssessssasessssaesssssaessssases 3>
Pationt3 @ — — — — — — — — +TE??ET?.'?F.%YY‘EWP§ ............................................... >
Pationtd @ — — — — — — — — — o e — @ Death
Patient5 @ — — — — @!ﬁ?_?_ﬁ?.@sﬂ.i.t.i?.rz?.'.t.t?.a.t.fn?!zt .................................................................................................... >
Study entry Study time Lastgta collection

11



. "CICH E9(R1)
How to address intercurrent events (IEs)

... include effect of IE in treatment

Treatment policy > conditions

... incorporate the IE into the definition

Composite variable > of the variable

Different Hypothetical > ... envisage a scenario in which the IE
would not occur

strategies

... interest is in response to treatment

While on treatment > prior to the occurrence of the IE

... effect in those individuals in which
the IE would (not) occur

Principal stratum >
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Estimands and PICO(TS) to precisely state the clinical questions

E S T I M A N D ).CICHE9(R1)

Target Treatment Endpoint / Population- (Other)
population variable level summary Intercurrent events

individuals taraeted b Treatment condition Measure(s) for each Basis for a comparison How to account for (other)
the clinical Sest|ony (+ treatment to which individuum to address between treatment intercurrent events to
9 comparison is made) a clinical question conditions reflect clinical question
OO o
=0 =Fdo a1 I3 Q
hf—{ﬁ v - 1 I{H]
Group of participants Treatment to be studied+ Mga;u;@blj chapge — @
to be studied Intervention for comparison 1 INGIVIAUUT'S ===

health status , ,
Duration of the study Location of the study

Patient Intervention Outcome
Population Comparator

Richardson, S., Wilson, M. C,, Nishikawa, J., & Hayward, R. S. (1995). The well-built clinical question: a key to evidence-based decisions. ACP journal club, 123(3), A12-13. .



Target Trial Emulation

1. Articulate a meaningful, well-defined causal question.
Imagine the hypothetical randomized trial that could be designed to address this question.

Specify in protocol: eligibility criteria, treatment strategies, treatment assignment,
start/end of follow-up, outcome definitions, causal contrasts, analysis plan

2. Explicitly emulate the components of this protocol using observational / RW data
— find eligible individuals
— assign them to a treatment strategy compatible with their data
— follow them up from assignment (time zero) until outcome or end of follow-up

— conduct the same analysis as the corresponding target trial, but
adjust for baseline confounders in an attempt to emulate random treatment assignment
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Thank you!

Contact

Vivian Lanius, Bayer AG, Wuppertal — vivian.lanius@bayer.com
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