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Disclaimer (1)

* Not a statistical topic

* This impacts every clinical trial. We have estimands
NOW, we just don’t talk about them.

 The slides are modified from presentations at other
meetings, acknowledging:
* Frank Bretz, Novartis
* Frank Petavy and Inés Antunes Reis, EMA
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Disclaimer (11)

The views expressed are those of the presenters and should not
be understood or quoted as being made on behalf of their

respective employers, institutions to which they are affiliated or
the International Conference on Harmonisation (ICH).
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Dapagliflozin — for illustration

- Primary endpoint: Change in HbAlc from baseline to 24
weeks.

- Analysis set: modified intention to treat.

- Sponsor proposal: Data after initiation of rescue medication
was excluded from the analysis.

- “While FDA has implicitly endorsed LOCF imputation for
diabetes trials in the past, there is now more awareness in the
statistical community of the Ilimitations of this approach.
Instead | have included a sensitivity analysis in which the
primary HDbAlc outcomes are used regardless of rescue
treatment, and no statistical adjustment is made for rescue.
This approach is also imperfect, but it comes closer to being a
true intent-to-treat (ITT) analysis ...”
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Dapagliflozin — for illustration

Different perspectives on the inclusion of data
- Sponsor: Remove data after initiation of rescue medication

. Rescue medication
Patient 1l @ ==—==— = e e e e e ————

- FDA: Include all data regardless of initiation of rescue medication

Patient 1 @ = = = = = = o o o o o o o o o o o o o e e e ] e e >

Implied ‘scientific questions of interest’:

- Sponsor: Attempt to establish the treatment effect of the initially
randomized treatments had no patient received rescue medication;

- FDA: Compare treatment policies ‘dapagliflozin plus rescue’ versus
‘control plus rescue’.

Disagreement over what to estimate; the estimand.
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Dapagliflozin — for illustration

- In this case FDA and sponsor use different approaches to deal
with the use of rescue medication.

— This is an ‘intercurrent event’.

- Two strategies are described that define different treatment
effects:

- “to assess the treatment effect if no rescue medication had
been used” (sponsor);

- “to assess the treatment effect regardless of whether
rescue medication is used” (FDA).
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Dapagliflozin — for illustration

— In this case FDA and spons
with the use of rescue m

different approaches to deal
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Problem statement

— Can you (Do you) define precisely the treatment effect that
your clinical trial will estimate?

— Our tenet and motivation is that this is not done, or is done
Inadequately, and that this lack of clarity causes difficulties.

— Current practice is for the data collection and the analytical
approach to define which ‘treatment effect’ is being
estimated. This order needs to be reversed.
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Let’s illustrate some of the practical
consegquences!

Are you sitting
comfortably?

12
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Once upon a time, there was a scientist who
wanted to...
— Compare a novel drug X to placebo in

the treatment of a symptomatic
disease.

— He knows:

— Clinical relevant endpoint is a score at
week 24;

— Randomized clinical trials (RCT) are gold
standard in drug development.

— He ends up designing a parallel groups,
placebo controlled RCT.

14
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As soon as the study starts, complications arise...

— Some patients cannot tolerate
their randomized treatment and
stop taking it.

— Others feel that the treatment
doesn’t work for them and they
stop taking it as well.

— Yet others have a worsening of
their symptoms and take some
rescue medication (according to
the protocol).
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Luckily our story is about a very
charismatic scientist...

— He is able to convince all patients to
stay in the trial.

... although they may no longer take their
randomized treatment, possibly taking
another treatment instead.

— At trial end he has all symptom

scores at week 24 to address his
scientific question:

“Is drug X better than placebo in

reducing the symptoms of patients
at week 247"

16
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To ensure that he will draw the right
conclusions he consults the ICH EO...

— He performs an intention-to-treat (ITT)
analysis, as recommended in the ICH E9:

— “Preservation of the initial randomization in
analysis is important”.

— “... the effect of a treatment policy can be
best assessed by evaluating on the basis of
the intention to treat a subject (i.e. the
planned treatment regimen) rather than the
actual treatment given.”

— The ITT analysis results reveal that drug X
IS not better than placebo.

— He is very puzzled as he saw an
overwhelming effect in patients that were
treated so he consults a statistician to
check the analysis.

Part |

17
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The statistician confirms that the ITT
analysis iIs technically correct...

— However, he also realizes that there are marked
imbalances between both treatment arms with
respect to

.. Intake of rescue medications;
... treatment discontinuations due to adverse events
(AEs) or lack of efficacy.

— He notices that the treatments have resulted in
several outcomes:

— AEs severe enough to cause treatment
discontinuation;

— Unsatisfactory efficacy, resulting in treatment
discontinuation or the use of rescue medications;

— Acceptable efficacy and tolerability such that
patients adhere to the randomized treatment for
24 weeks.
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Looking back at the initial analysis he
realizes that ...

— The ITT approach does not capture these
distinct outcomes and is thus difficult to
interpret

— For example, such analysis does not
distinguish between whether data are
collected on rescue or not, and thus does
not capture the ‘lack of efficacy’ aspect
that leads to rescue intake.

— He discusses with a colleague who tells him:

Despite what you may have heard, randomized trials are not always free
of confounding and selection bias. Randomized trials are expected to be
free only from baseline confounding but not from post-randomization

confounding and selection bias.
Hernan et al. (2013)
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Thinking more about the initial analysis
he reminds himself that...

— The ITT approach targets the ‘intention-to-
treat’ (or: ‘treatment-policy’) effect within
the particular set-up of the trial.

— And he wonders whether this effect is really
of clinical interest.

— Although the ITT analysis showed no effect
of drug X over placebo,

.. less patients on drug X required rescue and
discontinued due to lack of efficacy;

.. those who took drug X for the intended
duration had less symptoms;

.. only few patients randomized to drug X did not
tolerate it.

20
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He continues wondering...

— How shall he define/assess the treatment
effect in such a complex setting where

... the treatment has several effects and;

... the outcome measured at week 24 does not
capture all these effects.

— He consults old study protocols and realizes:

— Everyone says they are doing ITT;

— However, many do not adhere to it, e.g. data
points after initiation of rescue medication are
not used.

— He wonders whether there is an interest in
effects other than the treatment-policy effect.
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He gets back to the scientist in the
Investigations...

— Both become really frustrated because
treatment effects of interest are not
described in a precise way

— For example, ‘compare drug X to placebo

based on the score at 24 weeks and all
randomized patients’ is too vague;

— Does not take into account the impact of
other informative and treatment related-
events that may occur after randomization.

— They need to dig into the statistics
section to find out which effect is being
assessed

— Start wondering whether the statistics
performed are always aligned with the

actual study objectives and whether
clinicians have been consulted.
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In fact, they get soooo frustrated that they
reach out to the ICH Steering committee...

ICH agrees that this is a serious
problem and that current practice
needs to change.

First, the relevant treatment effect
to be estimated, i.e. the estimand,
should be defined.

Subsequently, trial design, data
collection and statistical analysis
approaches have to be aligned with
the estimand.

They endorse an ICH E9 addendum
to address this issue.
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And the moral of the story is...

— There are several ways of defining a treatment effect.

— For this, informative and treatment-related events that occur
after randomization, e.g. intake of rescue medication or
discontinuation due to AE, need to be taken into account.

— A precise definition of the treatment effect which considers
handling of these ‘intercurrent’ events is crucial.

— The treatment-policy effect as implied by the ITT approach
may not always be of primary clinical interest.

— Statistical approaches need be aligned with the treatment
effect of interest.

— ICH E9 addendum is currently being developed to provide a
structured framework.



ISCB 2017 — Mini Symposia
13th July 2017 Part I

What iI1s a treatment effect?

How does the outcome of treatment compare to what would have
happened to the same patients under different treatment
conditions (e.g. had they not received the treatment or had they
received a different treatment).
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What iI1s a treatment effect?

Suppose there are two treatments, A (active) and B (placebo).

Patient 1 is perfectly adherent to whichever treatment s/he is
assigned. The outcome is 9 on treatment A or 8 on treatment B.

What is the treatment effect? 9-8=1

Patient 2 adheres to treatment B with an outcome of 7, but
discontinues if assigned to A (e.g. due to adverse events).

What is the treatment effect? ? -7 = ???

Patient 3 adheres to treatment A with an outcome of 7, but
discontinues if assigned to B (e.g. due to lack of efficacy) and
takes rescue medication, with an outcome of 6 in the end.

What is the treatment effect? 7—-6=1 7?7?77
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Intercurrent events

— Patients differ in response to treatment.

- Some patients will tolerate a medicine and adhere to its
administration schedule, others will not;
- Some patients will require additional medication, others will not.

- This introduces heterogeneity into any population-based
summary and indicates that more than one ‘treatment effect’
can be described and estimated.

- What is of interest for regulatory decision making?
- What do we need to communicate to prescribers?
- What is relevant for patients?

- Can we estimate those?
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Intercurrent events

Treatment discontinuation due to lack of efficacy

Patient 1 @
Patient 2 @ Treatrretnt
Patient 3 @ Study discontinuation complete
Rescue medication
Patient 4 @
Patient 5 @ \Death . . .
Treatment discontinuation due to adverse events
Patient 6 @ p G
Rescue medication ; ; ;

patient 7 @ @ Study discontinuation

Randomisation Primary endpoint

TIMELINE y endp

- Events may occur that make the relevance, the definition, or even
the existence of the primary variable questionable.

— Such events may include: death, treatment discontinuation due to
adverse events or lack of efficacy, use of other medicines affecting
the outcome, whether specified or prohibited by the protocol.
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Intercurrent events

- Patients differ in response to treatment, also in clinical trials.

- Randomised trials are expected to be free from baseline
confounding but, in trials as in clinical practice, certain events
will occur that complicate the description and interpretation of
treatment effects

- For today, these events are denoted as intercurrent events and
include, among others

- use of an alternative treatment (e.g. a rescue medication, a
medication prohibited by the protocol or a subsequent line of
therapy)

— discontinuation of treatment
- treatment switching

- terminal events such as death
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Intercurrent events

- Intercurrent events can present in multiple forms and can
affect the interpretation of the outcome. For example,

- if a patient dies before a planned measurement of blood pressure,
the blood pressure will not be observed

- if a patient takes rescue medication in addition to treatment, the
blood pressure may be observed, but will reflect the combined
effect of the treatment and the rescue medication

- if a patient discontinues treatment because of adverse events, the
blood pressure may be observed but will reflect the lack of effect
of the treatment when it is not taken
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Intercurrent events

- Intercurrent events need to be considered in the description of
a treatment effect on a variable of interest because both the
value of the variable and the occurrence of the event may
depend on treatment.

- The definition of a treatment effect should consider whether
values of the variable after an intercurrent event are relevant,
as well as how to account for the (possibly treatment-related)
occurrence or non-occurrence of the event itself.
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What happens today?

- Data after an intercurrent event are treated, by convention,
as missing

- Patients who discontinue treatment also discontinue the
trial

- Data not collected after use of rescue medication

- Recognise that there are different types of “missing data”
- Patient leaves trial
— Patient uses rescue medication (?)

- Patient dies
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The challenge

Today’s practice doesn’t address treatment-policy,
and perhaps that is ok, but it hasn’t been clear
which treatment effect is then being estimated,
and estimators violate principles related to
randomisation.

‘Treatment discontinuation’ has been conflated with
‘Trial discontinuation’. Multiple problems have been
labelled as ‘Missing data’.

Can we answer questions other than treatment-
policy whist maintaining the benefits of 4
randomisation.

What attributes need to be specified to define
an estimand?

What other questions might be posed?
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This Is happening now

Examples of intercurrent events that require consideration when
designing studies and analysis strategy:

- Rescue therapy in type 2 diabetes studies

- Handling of non-CV death in cardiovascular outcome trials

- Handling of adherence in Alzheimer disease studies

- Handling of changes in dose of background therapy

- Handling of prohibited medication on pain studies

— Discussion how to deal with discontinuation of study treatment
due to adverse events vs. other reasons
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Questions...
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ICH Expert Working Group

- 17 members @ six
4-day meetings

- Draft to be
released for
consultation Q3
2017
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ICH E9(R1)

Will present a structured framework to address the
problems described:

- What attributes are needed to describe an estimand?
- How to introduce the estimand into clinical trial planning?

- Which strategies are available to frame a scientific question to
address intercurrent events?

- How to construct an estimand for a given trial objective?

— Communication through examples.
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A.
Population
Subjects targeted by B
“tentific question =
Variable
C.
Intervention

Quantities required to
address the scientific

how to account for | question
intercurrent events to ummary

reflect the scientific measure
guestion of interest

population-level summary
providing a basis for a
comparison between
treatment conditions

effect of Iinterest

Part |1
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Together these attributes describe the

Estimand

defining the target of estimation.
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Description of an estimand

A. Population
Subjects targeted by the scientific
question

— The choice of target population should be justified.

- The population is typically characterised through
inclusion/exclusion criteria.



ISCB 2017 — Mini Symposia
13th July 2017

Description of an estimand

B. Variable
Quantities required to address the
scientific question

— The variable typically consists of
measurements taken, functions thereof,
or quantities related to observed events.

- The variable may also include intercurrent
events such as discontinuation of
intervention.

Part |1
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Description of an estimand

C. Intervention effect of interest
How to account for intercurrent events to reflect
the scientific question of interest.

— It should address the impact of treatment-related
events occurring after randomisation, such as
non-adherence, discontinuation of
intervention, treatment switching, or use of

rescue medication.

— Clinical trials are often faced with more than one
type of intercurrent event.

Part |1
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Description of an estimand

D. Summary measure
the population-level summary for the variable
which provides, as required, a basis for a
comparison between treatment conditions

- For example, the mean change from
baseline, a difference in variable means,
or the difference in response proportions.

Part |1
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Dapagliflozin re-visited

Placebo controlled study for patients with Type Il DM
HbAlc is monitored every 4 weeks for 6 months
Dapagliflozin vs placebo, add-on RCT

Use of placebo for up to 6 months is considered ethical if
patients are allowed to discontinue their treatment and
switch to rescue medication in case of lack of efficacy

Data after initiation of rescue medication is collected
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Dapagliflozin re-visited

Dapagliflozin arm

Rescue medication

PAtiENT 1 @ = = m= = o o o o i o o e ] e e e >0
PAtIENT 2 @ = = e o o >0
PAtiENT 3 @ = = = >0
Randomisation Primary endpoint at
month 6

Placebo arm

Rescue medication

PAtiENT 1 @ = = = == = o o o o o o o ] e >0
. Rescue medication
PatieNt 2 @ = = == m= mm o o o o >0
PAtIENT 3 @ = == m= o o o o o i it i i i o o o >0
Randomisation Primary endpoint at

month 6

50
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Dapagliflozin — Different perspectives

- Sponsor: Remove data after initiation of rescue medication

. Rescue medication
PAtIENT 1 @ = = == == = o o

- FDA: Include all data regardless of initiation of rescue
medication

Patient 1 @ === e e e s s e e e e e e e ———— >

What are the implied estimands?

51
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Dapagliflozin — What are the implied estimands?

FDA Sponsor
Population: Population:
Variable: Variable:
Intervention Intervention
effect: effect:
Summary Summary
measure: measure:
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A new framework:

Basics 6 a((\\é
WSO
X WO ok
g9 wo® ve 2 20t
?\ a‘\“ 039 C 0“6 03:“‘6(?

This framework aligns clinical trial planning, design, conduct, data analysis
and interpretation.
- Trial objective  scientific question of interest

- Defines (estimand = what is to be estimated).

— Choice of estimand may impact study design and conduct and needs to be
discussed first.

54
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A new framework:
Basics

— Description of estimand

- Main estimator estimate of
treatment effect.

- Assumptions underpin main estimator

- Deviations from assumptions
sensitivity analyses;

Part |1

Objective

Estimand

(informs trial design)

v

Method of estimation

v

Sensitivity analysis

55
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\
[ Trial Objective 1
Target of Current practice often
estimation not aligned with
proposed framework
[ Estimand 1

l /
[ Main Estimator I |
[ Sensitivity Estimator 1 ] [ Sensitivity Estimator 2 ]

Y Y

Method of Sensitivity
estimation analysis 56
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A new framework:

Application of new framework to clinical trials with multiple objectives

— Trial protocol should pre-specify a primary estimand that
corresponds to the

- It should further pre-specify the primary analysis as
the main estimator, together with a suitable sensitivity
analysis.

- then have corresponding
secondary estimands.
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A new framework:
Benefits

Streamlined thinking for enhanced interaction, a

- Interaction

- Framework will assist sponsor to design clinical trials;

- And regulators for assessment.

Part |1
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A new framework:
Benefits

Streamlined thinking for enhanced interaction, a

Interaction

Some decisions should not be taken at the level of the statistical
analysis, but before ;

Description of estimand and choice of strategy are based on the
clinical setting, mainly a clinician’s decision;

The statistician should highlight when an estimand is difficult or
impossible to estimate.

59
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Strategies for addressing intercurrent events

Sorry, awful title ... | mean:

What are the treatment effects that we can
(in principle) try to estimate?

At least may be considered to
account for intercurrent events.

Other strategies could be developed
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1. 'Treatment-policy’

Actual values of the variable regardless of whether the
intercurrent event has occurred.

May be relevant if a value for the variable is meaningful
notwithstanding an intercurrent event.

Inference corresponds to the ITT principle as laid out in the ICH
E9 guideline

No estimand based on actual values can be properly defined when
the actual values do not all exist

In particular, a treatment-policy strategy is meaningless with respect to
values of a variable not obtained due to death.

Can be complemented by defining an additional estimand and
analysis pertaining to the intercurrent event itself, e.g. assess
amount of rescue medication used per arm
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2. 'Composite’

Modified definition of the variable or the summary measure
such that an intercurrent event becomes a component of the
outcome, e.g. no use of rescue medication, and a favourable
clinical outcome.

Particularly relevant if the intercurrent event is itself the most
meaningful outcome that can be observed, e.g.

The fact that a patient has died may be much more meaningful
than observations before death, and observations after death will
not exist;

Discontinuations of treatment for lack of efficacy or for AEs may
provide meaningful information on the drug effect, even though
they do not yield a numerical value for the intended variable.
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3. "Hypothetical’

Values of the variable under some hypothetical conditions
where an intercurrent event would not happen.

Care is required to clearly describe the hypothetical conditions
defining the estimand.

Some hypothetical conditions are likely to be more acceptable
than others, e.g.

When rescue medicine must be given for ethical reasons, the
scientific question concerning the outcome if rescue had not been
given may be an important one;

The question of what would have happened if patients, who
discontinued treatment because of AEs, had not had those AEs
may not be of scientific or regulatory interest.



ISCB 2017 — Mini Symposia
13th July 2017 Part I

4. 'Principal strata’

Restrict population of interest to the stratum of patients in
which an intercurrent event would not have happened.

Such strategy is not to be confused with a '‘complete case'
analysis;

For example, it might of interest to demonstrate a benefit among
those patients who would not experience AEs leading to treatment
discontinuation;

Such an estimand cannot in general be estimated without severe
bias merely by analysing a per-protocol data set.
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5. "While on treatment’

Values of the variable up to the time of the intercurrent
event, rather than at the planned assessment point.

Of interest when only values ‘on treatment’ or ‘while alive’ are
of interest

In the event of differential follow-up times between
treatment groups, estimation can be severely biased.
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Different types of intercurrent events
within a trial

In practice, clincial trials will often be faced with more than
one type of intercurrent events.

These events may be informative about efficacy and safety of a
drug, and should not be treated as one homogenous problem;

A decision is required which events need to be considered explicitly
in the construction of the estimand in order to give a clear
understanding of the treatment effect to be estimated.
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The construction of an estimand should be...

and should precede
choices relating to data collection and analytic approaches,
resulting in a design and analysis from which a ‘reliable’
estimate can be obtained.

This can be prohibitively difficult

, In terms of the population and
endpoint, but also in terms of the intervention effect of
interest and, finally, the summary measure.

duly  justified

and the treatment goals of the
intervention, from which the key scientific questions of interest
can be derived.

a and should be the subject
of discussion between sponsors and regulators.
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Dapagliflozin re-visited

Placebo controlled study for patients with Type Il DM
HbAlc is monitored every 4 weeks for 6 months
Dapagliflozin vs placebo, add-on RCT

Use of placebo for up to 6 months is considered ethical if
patients are allowed to discontinue their treatment and switch
to rescue medication in case of lack of efficacy;

The switch to rescue medication is an intercurrent event, after
which it is still possible to take measurements at the planned
Visits.

If we don’t define the treatment effect in respect of the

iIntercurrent event, it will instead be dictated by choices
made about the data collection and the statistical analysis
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Dapagliflozin re-visited

Dapagliflozin arm

Rescue medication

PAtiENT 1 @ = = m= = o o o o i o o e ] e e e >0
PAtIENT 2 @ = = e o o >0
PAtiENT 3 @ = = = >0
Randomisation Primary endpoint at
month 6

Placebo arm

Rescue medication

PAtiENT 1 @ = = = == = o o o o o o o ] e >0
. Rescue medication
PatieNt 2 @ = = == m= mm o o o o >0
PAtIENT 3 @ = == m= o o o o o i it i i i o o o >0
Randomisation Primary endpoint at

month 6
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Dapagliflozin re-visited

The iIs defined through appropriate inclusion/exclusion
criteria to reflect the targeted patient population;

The Is the change from baseline in HbAlc after 6 months;
The IS not applicable as no intercurrent events

are expected to occur;

The IS the difference in variable means.

Estimand: Difference between mean change from
baseline in HbAlc in the target population ...
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Dapagliflozin re-visited

The population is defined through appropriate inclusion/exclusion
criteria to reflect the targeted patient population;

The variable is the change from baseline in HbAlc after 6 months;

The Intervention effect

The summary measure is the difference in variable means.

Estimand: Difference between mean change from
baseline In HbAlc In the target population
regardless of whether rescue medication is used

Need to collect data after initiation of rescue medication to get a reliable
estimate of this
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Dapagliflozin re-visited

The population is defined through appropriate inclusion/exclusion
criteria to reflect the targeted patient population;

The variable is

The intervention effect

The summary measure is the difference in

Estimand: Difference in proportion of responders in
the target population

No need to collect HbAlc data after rescue is used

Multiple different definitions possible including the combination of the
treatment effect assessed by the original continuous outcome and the
duration of treatment adherence
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Dapagliflozin re-visited

The population is defined through appropriate inclusion/exclusion
criteria to reflect the targeted patient population;

The variable is the change from baseline in HbAlc after 6 months;
The intervention effect

The summary measure is the difference in variable means.

Estimand: Difference between mean change from
baseline in HbAlc In the target population if no
rescue medication was used

No need to collect HbAlc data after rescue is used

Does it estimate an effect useful for benefit-risk assessment?
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Dapagliflozin re-visited

The population is defined through appropriate inclusion/exclusion
criteria to reflect the targeted patient population;

The variable is the change from baseline in HbAlc after 6 months;
The intervention effect

The summary measure is the difference in variable means.

Estimand: Difference between mean change from
baseline in HbAlc in the target population if all
patients had remained on treatment without rescue
medication until the end of the trial

No need to collect HbAlc data after rescue is used

Does it estimate an effect useful for benefit-risk assessment?
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Dapagliflozin re-visited

The population is
, within the targeted population defined by
the inclusion/exclusion criteria;

The variable is the change from baseline in HbAlc after 6 months;
The intervention effect

The summary measure is the difference in variable means.

Estimand: Difference between mean change from
baseline iIn HbAlc In the stratum of patients within
the targeted population who do not require rescue
medication over a period of six months

In practice, it is difficult to identify the members of this stratum in advance
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Dapagliflozin re-visited

The population is defined through appropriate inclusion/exclusion
criteria to reflect the targeted patient population;

The variable is the

The intervention effect

The summary measure is the difference in variable means.

Estimand: Difference between the AUC of the HbAlc
values while being on randomised treatment in the
target population
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Different types of intercurrent events
within a trial

In practice, clincial trials will often be faced with more than
one type of intercurrent events.

These events may be informative about efficacy and safety of a
drug, and should not be treated as one homogenous problem;

A decision is required which events need to be considered explicitly
in the construction of the estimand in order to give a clear
understanding of the treatment effect to be estimated.
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Dapagliflozin re-visited
Background ( types of intercurrent events)

Extend the example by addressing two types of intercurrent
events:

switch to rescue medication, and;

treatment discontinuation due to any AE.

The definition of clinically meaningful estimands needs to
encompass all intercurrent events that are likely to occur.

Each intercurrent event should be handled through a particular
strategy; putting these together constructs the ‘estimand’.
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Dapagliflozin re-visited

The population is defined through appropriate inclusion/exclusion
criteria to reflect the targeted patient population;

The variable is the change from baseline in HbAlc after 6 months;
The intervention effect

The summary measure is the difference in variable means.
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Dapagliflozin re-visited

The population is defined through appropriate inclusion/exclusion
criteria to reflect the targeted patient population;

The variable is the change from baseline in HbAlc after 6 months;
The intervention effect

The summary measure is the difference in variable means.



ISCB 2017 — Mini Symposia
13th July 2017 Part I

Dapagliflozin re-visited
Background ( types of intercurrent events)

Extend the example by addressing three types of intercurrent
events:

switch to rescue medication, and;

treatment discontinuation due to any AE.

Again, we have estimands today; the treatment effects we
estimate are not stated and are determined by choices
made about data collection and statistical analysis.
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Real examples

Overall survival in oncology;
With alternative treatment after disease progression;
With treatment switching after disease progression;

CVOQOT trials; for safety, for efficacy.
Pre-clinical Alzheimer’s disease.
Etc.

In the following we will discuss examples for:
Palliation in terminally ill cancer patients
Pain
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Palliation example

Consider a new Drug X for

. Symptomatic treatment a priori not expected to beneficially
or detrimentally effect mortality.

Response on body weight and functioning are assessed after 12 weeks

Scientific question of interest concerns the comparison in an RCT of
Drug X to placebo.

Some patients will die during the 12-week follow-up. This is the
intercurrent event.

Anti-cancer therapy used as background therapy in both treatment
groups.
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Palliation example

The population is defined through appropriate inclusion/exclusion
criteria to reflect the targeted patient population;

The variable is the change from baseline after 12 weeks;

The intervention effect is not applicable as no intercurrent events are
expected to occur;

The summary measure is the difference in variable means.
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Palliation example

The population is defined through appropriate inclusion/exclusion
criteria to reflect the targeted patient population;

The variable is the change from baseline in weight/functioning after
12 weeks;

The intervention effect
The summary measure is the difference in variable means.
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Palliation example

The population is defined through appropriate inclusion/exclusion
criteria to reflect the targeted patient population;
The variable is

The intervention effect

The summary measure is the difference
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Palliation example

The population is defined through appropriate inclusion/exclusion
criteria to reflect the targeted patient population;

The variable is the change from baseline in weight/functioning after
12 weeks;

The intervention effect

The summary measure is the difference in variable means.
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Palliation example

The population is
targeted patient population defined by the inclusion/exclusion criteria;

The variable is the change from baseline in weight/functioning after 12 weeks;
The intervention effect

The summary measure is the difference in variable means.
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Palliation example

The population is defined through appropriate inclusion/exclusion
criteria to reflect the targeted patient population;
The variable is the

The intervention effect

The summary measure is the difference in variable means.
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Palliation example

Extend the example three types of intercurrent events adding:
change in background anti-cancer medicine;

use of additional symptomatic medication.

The definition of clinically meaningful estimand needs to
encompass all intercurrent events that are likely to occur with
iImpact or frequency such that the description of the target
treatment effect is incomplete without their inclusion to the
estimand.

Trial reporting should discuss not only the way unforeseen
intercurrent events were handled in the analysis but also the
effect on what the chosen analysis estimates.
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Pain example

Consider a new Drug X for the treatment of
Traditionally a pain score is assessed after 12 weeks

Scientific question of interest concerns the comparison in an
RCT of
(S0oC) treatment

Several are expected to occur
throughout the study:

changes in the dose of the standard of care treatment for pain
intake of prohibited medications

discontinuation of study treatment for various reasons
(adverse events, lack of efficacy)
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Pain example

Estimate the treatment effect of Drug X compared to Placebo
on top of stable SoC, for the target population on the primary
pain parameter.

The treatment effect of interest shall

* not be confounded by changes in doses of the SoC or
Intake of prohibited medications, and

« account for the unfavorable outcome of an adverse event,
lack of efficacy or the use of prohibited medications, when
leading to study treatment discontinuation.
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Pain example

The estimand describes the effect of treatment in a scenario
where we ask patients:

Take the assigned treatment for 12 weeks,
* do not change your SoC dose,
 do not take any prohibited medications and

 discontinue the assigned treatment in case of adverse
events, lack of efficacy or repeated use of prohibited
medications.
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Pain example

The target population is defined by the study inclusion and
exclusion criteria.

The primary variable is a pain score at week 12.

The intervention effect describes the (hypothetical) effect had
patients

not changed their stable SoC dose
not taken prohibited medications

discontinued their assigned treatment in case of adverse events, lack of
efficacy or repeated use of prohibited medications.

The summary measure is the treatment difference in variable
means.
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Introduction
The scientific problem

Estimands

Description of estimands
Structured framework
Construction of estimands

Examples

Impact on our work

Do It Yourself

Worked examples
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Impact— Regulatory Perspective

Current experience from Scientific Advice Working Party
Company questions
Plenary discussions

Future expectations for Scientific Advice requests

Identify intercurrent events, discuss strategies and
resulting estimands

Move away from discussing endpoints?

Discuss design and statistical analysis in relation to an
agreed estimand
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Impact— Regulatory Perspective

Current experience from CHMP

List of Questions; ask about the handling of ‘missing
data’ or treatment effect of interest?

Plenary discussions
Current expectations for future MAAs
One ‘estimand’ or many?
Product Information and HTA engagement

Note on external comparisons; ‘context’; meta-analyses
etc.

Current expectations for future therapy-area guidelines
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Impact— Industry Perspective

Increasing requests from HAs on estimands

* Project X — SAWP meeting on September 1
» “Please provide an extended discussion on appropriate estimands and
how they are supposed to be estimated”
* Project Y — FDA feedback to a Pediatric Study Plan
« “With respect to the primary efficacy analysis, the protocol should
describe the estimand of primary interest.”
* Project Z- FDA feedback for two lung studies

« “If you propose an alternative estimand, you should justify that it is
clinically meaningful and can be estimated with minimal and plausible
assumptions.”
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Impact— Industry Perspective

e Needto In estimand discussions

« Allows for early discussions with regulators and other key
stakeholders to

e Estimand choice
— e.g. data collection after treatment discontinuation, new endpoints

. may be
needed to address other estimands than the treatment-
policy estimand

* Protocol language needs to be developed, templates to be
updated
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Introduction
The scientific problem

Estimands

Description of estimands
Structured framework
Construction of estimands

Examples

Impact on our work

Do It Yourself

Worked examples
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Step 1: choose your example
Step 2: identify (one or more) intercurrent events
Step 3: consider the 3 strategies

Step 4: write down the attributes of your
preferred estimand

Step 5: talk to a statistician about whether your
choice can be reliably estimated
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Example 1

Consider a new Drug X for patients with

The clinical measurement of interest is blood pressure and is
monitored for a period of 6 months.

Scientific question of interest concerns the comparison of Drug
X to placebo, and is best addressed by a RCT.

Use of placebo for 6 months is considered ethical if patients
are allowed to discontinue their treatment and switch to
rescue medication in case of lack of efficacy;

Could also consider adherence of treatment

The brave could also consider deaths
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Example 2

Consider a new Drug X for

Events of interest are initiation of another active treatment
after progression of disease.

Scientific question of interest concerns the comparison of Drug
X to Drug Y, and is best addressed by a RCT.

The objective of treatment is to prolong life

Could also consider adherence of treatment
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Example 3

Consider a new Drug X for patients at risk of progression to
(AD).

Response to treatment is monitored on a cognitive assessment
scale for 4 years, with an ultimate ambition of slowing
progression to a diagnosis of AD.

Scientific question of interest concerns the comparison of Drug
X to placebo, and is best addressed by a RCT.

Some patients will not be able to adhere to treatment over a
long period of time.
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Example 4

Consider a new Drug X for

Response to treatment is measured by QoL score. No effect is
expected on time to death.

Scientific question of interest concerns the comparison of Drug
X to placebo, and is best addressed by a RCT. A duration of 12

weeks is selected.

Some patients will die in less than 12 weeks.

Could also consider adherence of treatment
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Step 2: identify (one or more) intercurrent events




ISCB 2017 — Mini Symposia
13th July 2017 Part IV

Step 3: consider the 3 strategies

Write down the preferred strategy number for each
Intercurrent event:
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Step 4: write down the attributes of your preferred
estimand

Population:

Variable:

Intervention effect:

Summary measure:
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