How the ICH E9 addendum may impact our
clinical trials
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Introduction

k]

— Draft E9 addendum has just been released
EQIE KM 5 S I M1 AT
— Significant impact on our work which requires a change of mindset
R T AT AR 2 AR EE RS, 75 AT A AR 2
— It proposes a framework for treatment effects to be more precisely
specified, facilitating discussion between sponsor and regulator

ERH A RS E R RORBIHEZE, DU EE I 7 A B LA B e
— "Estimand" not a statistical topic, but a "drug development" topic
“Shit HAR" AR —AGert i, iR — AN )
— Failure to adequately address estimand guestions can have
severe consequences in our trials
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Treatment effect
s]ﬁaj“j’;‘&% [Section A.3.1]

How does the outcome of treatment compares 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).

MR 2B ST 7 % PRIy 3R 5wy iR (B, 5k
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Treatment effect

10T ROR

Suppose there are two treatments, A (active) and B (placebo).
BB WA ik A GREEZ) FB (CZEFA)D

Hypothetical scenario: We know the outcome for each patient
under both treatment conditions, A or B

i se: JATFER— N BEEBITIVEAKB FHZER

— Patient 1 is perfectly adherent to whichever treatment s/he is
assigned. The outcome is 9 on treatment A or 8 on treatment B.
BH L5E AR M MR 2 BE IR YT - RGBT T EAN S 529, 6T
EBRISE R 28,

What is the treatment effect?
BT RREZ DY




Treatment effect

10T ROR

Suppose there are two treatments, A (active) and B (placebo).
BB WA ik A GREEZ) FB (CZEFA)D

Hypothetical scenario: We know the outcome for each patient
under both treatment conditions, A or B

i se: JATFER— N BEEBITIVEAKB FHZER

— Patient 2 adheres to treatment B with an outcome of 7, but
discontinues if assigned to A (e.g. due to adverse events).
BE 2N TIRIT B AR T &5 K2 7, HRHGIT TEASTRAT 4k
CEean i A4 R e b
What is the treatment effect?
BITRR 2 D7




Treatment effect

10T ROR

Suppose there are two treatments, A (active) and B (placebo).
BB WA ik A GREEZ) FB (CZEFA)D

Hypothetical scenario: We know the outcome for each patient
under both treatment conditions, A or B

i se: JATFER— N BEEBITIVEAKB FHZER

— 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.

BF ISR NEARGIT SR 2T, (BT TEBES il #4410
(LI TR =97 880 H RN 2 H 2 B Z0)7 45 826

What is the treatment effect?
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Treatment effect

BT ROR

Patients differ in response to treatment due to the occurrence of
events after randomization ("intercurrent events')

KOABENUL JE A FAE R, ANFEEE IR IR 2 A A

— Some patients will tolerate a medicine and adhere to its administration
schedule, others will not

xR, FEEFE AT LINAZ, JFReE Sy 2N R, A LA e

— Some patients will require additional medication, others will not
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Randomisation Primary variable
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How to define the treatment effect in the population of interest
for the primary variable in the presence of intercurrent events?

SHERFMAER, e X B ABEEERE EATRIREIGIT R ?



Intercurrent events

ij_\,j r’ﬁ: [Section A.3.1]

— Intercurrent events can present in multiple forms and can
affect the interpretation of the outcome. For example,
fERFEA T LA MIE U, JFrlsmn H AR m R Re . flin,

— if a patient dies before a planned measurement of blood pressure,
the blood pressure will not be observed
0SS AT R B I T I = I () R BT AR T, AN 2 8 211 i [A] f B
JIIINED

— 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
WERZAE b TR T ZANEE RN S 2, N BRI S 2 s, {HiX
S IR TT 2RI L S 2 IR 256 RN

— 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
WERSZAFH BT AR KMIMZIEIGTT, WAL, HiX 7R
F 251} F 15 D



Intercurrent events

R

— 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.

FERT RO BRI AR 5 i SRR TR 7 RCR AT fik sy, 75 55 18 A R S A
KON S HUE AR & A R A n Be B SR T A 5%

— 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.

FEE T RS,  NAFEE KRB RSB ENBEL TS5
I, LR A B A A A B (AT RERZVRITAH R IR AEBA K
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Dapagliflozin — for illustration

R FIF — Bk

— Primary variable: Change in HbAlc from baseline to 24 weeks.
T EAE: HbALcMILLFI24 H AR 4L .

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

RIS DALY IR 5 B HEBRE 0 A 2 Hh o

— “While FDA has endorsed LOCF in the past, there is now more
awareness of the limitations of this approach. Instead | [used]
the HbAlc outcomes 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 ITT analysis ...”
“HIRFDAL 452 LOCF, AEXTIZ M T iER RRYER 1 82 1R,
Frbh, ANERGMA MG, ATHAMIE RS, mE

AT THbALcH R . XANTTEBEINIFAES, BEEEE TRy

. ”

LOCF = Last Observation Carry Forward: U & #E i i5:
11



Dapagliflozin — for illustration

R FIF — Bk

Different perspectives on the inclusion of data
TR A AR S
Sponsor: Remove data after initiation of rescue medication

HIRTT: N R I6 1B 5 25 B

Rescue medication V=YL ]
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— FDA: Include all data regardless of initiation of rescue medication
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Dapagliflozin — for illustration

R FIF — Bk

Implied ‘scientific questions of i g rest’:

[ O SO R )

— Sponsor: Attempt to estak
randomized treatments
FE BT I e

— FDA: Compare treatmé’r-h.___

‘control plus rescue’. -
BRSSPV IPIES *T%ﬂ@+f%/mﬂ __

at effect of the initially
=2d rescue medication;
/ﬁ_ﬁi@c EOREPRGIIEE S

/A/n plus rescue’ versus

PP ST

Disagreement over what to estimate; the estimand.

ST EMAETRNRERA—: it Eiw.




ICH E9(R1)
ICH EOQ (3g%h)

— More than one ‘treatment effect’ can be described and estimated,
raising questions like:

ESO VIS SEINYE 2 iibay I a1 -a VN ETF
— What is of interest for regulatory decision making?
Wi SR D R AE 2
— What do we need to communicate to prescribers?
TRV 22 BR P2 AR Yy 188 TS L i) 73 2
— Can we estimate those?

AT UG 1L B I5 7 ORI 2

— This addendum helps aligning trial objectives with analysis methods
In a coherent way, allowing for informed discussions with regulators

XA GRS B T HE 5T — Bk S H bR 5 o trorii Bk &gk, itk 5
W E LA REAT A S A R R0
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A new framework

%?H(ﬂﬁglg [Section A.2]

[ Tri;IQ g(‘)ﬁbjaeftive }

Target of estimation

IR

[ Estimand }
fhit AR

Main Estimator
EEHE | |

[ Sensitivity Estimator 1 ] [ Sensitivity Estimator 2 ]

BRI E 1 BB THE 2

Method of estimation Sensitivity analysis

(CRIRNDRrS BURAE DT 15



Estimand description

'fﬁﬂ‘ E ﬁ:'fﬁii [Section A.3.1]

A.

Population
His NB¥ B.

Patients targeted by the -
tific question Variable

ARarak H 2 &

Endpoint to be obtained
C. for each patient
Intercurrent event HLE A 32 2405
HEREM
Specification of how to account D
for intercurrent events ]

S50 T A A Summary
S VA

pulation-level summary
for the variable
H s NBEZ H LT 25 &
% &




N [Section A.3.1]

A.
Population

Patients targeted by the

Population-level summary
for the variable
YYY
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Estimand strategies

'fﬁﬂ‘ E *’T‘f%m% [Section A.3.2]

Altogether, are considered. It is important to be precise
when describing the preferred strategy for handling each intercurrent event.
WSO — LB RS T AR B SRR o IR A ER R AN P A A 1 I SRR B B RS B 2 A7
Treatment policy strategy: The occurrence of the intercurrent event is
irrelevant: the value for the variable of interest is used regardless of whether or
not the intercurrent event occurs.
STVESREEG: fERFMRR AR REER: LR GRKAERRES, A EFRZERE.
Composite strategy: The occurrence of the intercurrent event is taken to be a
component of the variable, i.e. the intercurrent event is integrated with one or
more other measures of clinical outcome as the variable of interest.
HEFIE: ERFACIRAEBINNRZ B ER— AR, B RFE SRS R —
B2 HA I S 25 RS N H AR & .
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Estimand strategies

'fﬁﬂ‘ E */ﬁ%f%m% [Section A.3.2]

Hypothetical strategy: A scenario is envisaged in which the intercurrent event
would not occur: the value to reflect that scientific question of interest is that
which the variable would have taken in the hypothetical scenario defined.
ARG : WA P AS KRR FI RS SR ) R AR € XONE IR G 5 A2
= E X

Principal stratum strategy: The target population might be taken to be the
principal stratum in which an intercurrent event would not occur. For example,
the target population of interest might be taken to be the stratum of patients in
which failure to adhere to treatment would not occur. In other words, a principal
stratum is a subset of the broader population who would not experience the
intercurrent event. The scientific question of interest relates to the treatment
effect only within that stratum.

FEFM: B AT UARASKAEERFMMNEZ. G, BASKAENKMNLZIAEE
€ X AP AR Ha)ibil, TREASENHFRFMIIET Z NN —D 7% B gl
PR FAE 2% Z T IR T ROR -
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Estimand strategies

'fﬁﬂ‘ E */ﬁ%f%m% [Section A.3.2]

While on treatment strategy: Response to treatment prior to the occurrence of
the intercurrent event is of interest. If a variable is measured repeatedly, its
values up to the time of the intercurrent event may be considered to account for
the intercurrent event, rather than the value at the same fixed timepoint for all
subjects.

FEVEREE: BRI AR PR EZTRIT RN MR SEENELE, TERESF
R RAERTH A I EAR, AN BT 32 AR R B[] 72 I 1) SRR
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Real examples

FELRY

Example 1: Palliation in terminally ill cancer patients
FB 1. R LR AR Y
(based on work/slides by Rob Hemmings, MHRA)
(2T Rob Hemmings TAE/ZIT b, S ] 24 & AR R 7= a4 2R
Example 2: Treatment of chronic pain
Wl 2. IR IEAIRHIGST

(based on work/slides by Francesca Callegari, Novartis)
(3T Francesca Callegariltl TAE/4)4T A, 4D
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Example 1 — Background (simplified)
P11 —Bx Gaho

Consider a new Drug X for

. Symptomatic treatment a priori not expected to
beneficially or detrimentally effect mortality.
25 R TR I A B AR TT R 29X e RPREVR T X AE T A R v
A TR e85 B
Response on body weight and functioning after 12 weeks

1.2 Ji J X5 A BRI Ty e Y R0

Scientific question of interest concerns the comparison in a
randomized trial of Drug X to placebo.

JEOGER BB )2 29 VX 2 I RIAE BE AL S8 H B EE AR

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

AL SAEL2 B/ WIBE T AT . X —MERE AT

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

PR TT IR AU IR T N T BT




Example 1 — No intercurrent events

=B 1 — ofEREH

: defined through appropriate inclusion/exclusion
criteria to reflect the targeted patient population for approval
AR NEE: € XIa AN UE, 1€ H AR 2l RE

: change from baseline after 12 weeks
HirAr g & Z 128 1=l

- not expected to occur

PEREM. AHEESE
- difference in variable means

F VA= SRR ENCIRER TR S e Ok

Unrealistic not to expect any deaths
AR IET R ALY
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Example 1 — Treatment policy

P 1 — JriERg

Population: defined through appropriate inclusion/exclusion
criteria to reflect the targeted patient population for approval

AR NEE: € XIa AN UE, 1€ H AR 2l RE
Variable: change from baseline after 12 weeks
HArAr . HEZ 128 1 &2 E

Intercurrent events:

R AMERGIT

Summary measure: difference in variable means
N EE . A IR] H bR AR R 7

How to measure response on body weight and functioning after

death?
nArT i s A8 T fE AE AR BN D) Ae b i RN ?
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Example 1 — Composite

Zh 1 — HEHREE

Population: defined through appropriate inclusion/exclusion
criteria to reflect the targeted patient population for approval
FAR NBE: 8 SUIE AN E, 1€ B AR 32 AR

Variable:

HirA e G128 4R iR s/ Re1E N — 0 37 R Fe b
Intercurrent events:

fERFM: ZREENTOHE

Summary measure: difference in
RN E: AFACEEA R W 72

Viable, but is it really a treatment failure if a patient lived
reasonably well throughout 11 weeks and then dies?

AT, BWEREFAALLE NETRSMHE AL, RJEEE, IBERRZIRIT R
[, 2
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Example 1 — Hypothetical
%@J 1 T ﬁf"u\fgmg

Population: defined through appropriate inclusion/exclusion
criteria to reflect the targeted patient population for approval

AR NEE: € XIa AN UE, 1€ H AR 2l RE
Variable: change from baseline after 12 weeks
HArAr . HEZ 128 1 &2 E

Intercurrent events:

e EAT: R EE AR AT

Summary measure: difference in variable means
N EE . A IR] H bR AR R 7

How would a hypothetical scenario look like: Would the patient
have continued treatment? Or discontinued treatment?
BB DL S BERER: B 2R T ? BifF IhigyT?
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Example 1 — Principal stratum

=W 1 — EERES

Population:

AR NEE: ET S AN/ TERRARHER B AR NBE, 128 Z B AN R AR TS N
Variable: change from baseline after 12 weeks

HArAr . HEZ 128 1 &2 E

Intercurrent events:

PEREHEAE: FENEEE P25

Summary measure: difference in variable means

F VA= SRR ENCIRER T S e Ok

Viable, but aren't we intrested in assessing the treatment effect
even in those patients who died prior to week 12?

A[AT, AHZE BATTN L2 B i 25 1 1) 8 B TE )7 RORAN O i 2
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Example 1 — While on treatment
P 1 — FEY5 RS
Population: defined through appropriate inclusion/exclusion

criteria to reflect the targeted patient population for approval
FAR NBE: 8 SUIE AN E, 1€ B AR 32 AR

Variable:

HArAR S FEALAL A R AT TR] 0 445 BB/ 1) R T 48 1 TR
Intercurrent events:

RS REE LT CHE

Summary measure: difference in variable means
RN ) H AR 72

Reasonable estimand?
XA PP H AR ?
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Example 1 — Background (extended)
P11 —Bx GEEHRD

In reality, three relevant types of intercurrent events may occur:
FEILSEH, =M A R A T Re R AR

death,

HETS,

change in background anti-cancer medicine,

B R PUERIT A,

use of additional symptomatic medication.

A5 FH B I RE VG T 254 o
The construction of an estimand should address each intercurrent
event

At b (AL S 7 22 1) W s PR 1k P RT3 8 2B BB R A S0 DA ST B A 3
Ji 5, R R 1B 4l R A R A
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Example 2 — Background

ZH 2 — 58

Consider a new Drug X for

% & T8 M B B 25X

Measured on an 11—point Numerical Rating Scale (NRS) for

patient self-reporting of pain

R HBE ARG NBUETFE 2R (11-point, NRS) Kl &
Scientific question of interest concerns the comparison in a

randomized trial of Drug X to placebo

SO R )R 22 0] R 25 WX 22 JR R B ALk 6 F) R A
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Example 2 — Background

ZH 2 — 58

Some patients will face intercurrent events not leading to study
treatment discontinuation, but with potential confounding effects
—RF S A FEEE LR, (BAREERAR RN BB R F AT
E.g. changes in doses of allowed concomitant medications for pain
flan: VT B RERE H 2570 & 2 AR
Other patients will face intercurrent events leading to study
treatment discontinuation
oy — e R T i R S EIR T AR R S
E.g. adverse events (AEs), lack of efficacy (LoE), use of other
concomitant medications or due to other reasons

Blan: AR, SRZI7RG B A B R A L e R 2
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Example 2 — Scientific question of interest

R 2 — BRI R

guiding the primary estimand:
EOGER R 1) R 3 AT H AR
Estimate the treatment effect of Drug X against placebo for the
target population on the primary variable. The treatment effect
of interest shall
flitt 29X 5 2 RS B bR AR 2R 7 A& FRGI T RBUR . 1877 R0k
be unconfounded by events which are deemed non-informative,
e.g. changes in doses of allowed concomitant medications for pain
A5 TG BWFARAS, Bln:  so vl B a A BE A 247005 ) elcde
account for the unfavorable outcome when patients are unable to
continue taking the study drug due to an AE, LoE or use of other
concomitant medications
FZREAM T AR, SRZ57 Rk, AR B8 FH 24555 551 A B 4k 22 ik FH I 72 25 9)
A R 2R
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Example 2 — Primary estimand
=B 2 — EfETHER
Key attributes %5 /%

Population: Patients suffering from the chronic pain condition
at a moderate to severe disease stage. Patients may or may
not be already on a concomitant medication for pain.

AR NEE: hEEEEAEEE . SZ o akA (BURIRHD fEREZ)
YIGTT P o

Variable: Change from baseline to last week of the study in
weekly mean of the 24h average pain score measured by NRS
HAr . F2E 3 o — AP 24/ N KR vErE (R TNRSHE)
AR A

Intercurrent events: Events happening post-randomization,
which can be an expression of how well the treatment works,
but also of its safety and tolerability

PERCEAE: BEVULE BRI S, AT USRS ROR, (B st 1 i %
21 A 52 7

Summary measure: Difference of variable means between

Drug X and placebo
AN YK 2 RGH  18) B AR AR B S 2 72




Example 2 — Primary estimand

=B 2 — Efvr B
Details on attribute C BH#CHi#H5E

We are interested in the treatment effect if patients:
FATTR i R AR S A B B R T RO O

would not change dose of allowed concomitant pain medications

NS AR SR VR B R BE 24575

are allowed to take short-acting pain relief medication

FOVF Il FH R 2% 1S 24

would continue to be treated for the entire study duration
unless forced to discontinue treatment due to

R e RO AR RF ek 20077, BRARBI BT S0 ga s ke yr

adverse events

AR

lack of efficacy

ik = 97 3%

use of other concomitant medications leading to treatment
discontinuation

il o B 1 BB AR BE T 24
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Example 2 — Primary estimand

=B 2 — EET-EiR
Justification # &

Desire to quantify the treatment effect of the study drug where:

i SR T 25 LT B SR 17 2R

any potential confounders are removed, since these could lead to
an attenuation or a dilution of the treatment effect of interest

FEAMTREAE TR R R S AR e, R DI B8 m] B 2 HI 55 BR AR 77 RCR
the drug is taken for the stipulated duration, however

2 IE e R IRR I 299, 4R

we cannot ignore situations when a patient can no longer tolerate
or benefit from the treatment (e.g. occurrence of AE, LoE, etc.),
from whom a continuation of treatment would not be conceivable
PAIA e AR AN A A 2 B BE BT Rk B TR oL (B anAS R e vz, ik
ZIT AR, WXL S R AR SR YT e AN T BERY

other patients who discontinued the drug due to other reasons
could have theoretically continued to be treated without being put
at undue risk

A BT i BR R A e R 20 B B, BAREER IS nT ARSI 7 1 A 24
BT ANE G R




Example 2 — Further considerations

=W 2 — H R EE

Giit o b
Primary analysis approach is in line with the primary estimand,
including handling of changes in doses of allowed concomitant
medication for pain and handling of missing data due to study
treatment discontinuation
FEMONENS EATEH AR — 2 B R A ER A FE 24 577 = AR DL R R 2%
1EVRTY S SN R R B

Sensitivity analysis targets the same estimand and is specified to
assess the robustness of conclusions from the primary analysis

BURAE TR XS [F] AT B AR, FORVEAG EZ 0 Hraf g i Fs 1k

Supplementary analysis for a broader understanding of the
treatment effect

KhFE I BT A2 N T X TT RUCRA T2 B EE A



Example 2 — Further considerations

=W 2 — H R EE

Necessary
BRI BT
Information on changes in dose of allowed concomitant
medications for pain
T REBE 25 1 7 AR RS B
Retrieved dropouts: data collected after study treatment
discontinuation, if available

Fii % 53-8l - 45 1k 24 i AR 1 2
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A new framework

T HIHESR

Streamlined thinking for enhanced interaction, a common language.

BrHESS et 7 — 2 B4ETr A BOnsr B (M ES) .

— Interaction between statisticians and clinicians.

Zna g lIES](iZNFSENIDRERZIP

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

ALEREANAEGETH AT E 1 BT, i NAE R RS -> AT H R
— Description of estimand and choice of strategy are based on the
clinical setting, mainly a clinician’s decision;
filti v B bs B I8 A0 A A B AR S J T Im RS B B, e R B AR A PR
— The statistician should highlight when an estimand is difficult or
iImpossible to estimate.

G T HAMRMENG THEL B AN AT BEAE TNy, GETh iR B iR H




A new framework

T HIHESR

Streamlined thinking for enhanced interaction, a common language.

BrHESS et 7 — 2 B4 AP B2 Ml EE) .

— Interaction between sponsor and regulators.

SIS ESEAN IR AT TRE R

— Framework will assist sponsor to design clinical trials;

BT HIAE ST B B 07 B i AR

— And regulators for assessment.

HAT BT BB WU B PF A




Questions...
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