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Measurements of Drug Use

To Assess Treatment Response

* Historically, results of urine toxicology testing are used to :
assess response to treatment Stlmulant Use
* But they are a surrogate measure, because they don’t DlSOI’del‘S .

reflect how the subject feels, functions, or survives

o | Developing Drugs for
 The number of subjects achieving complete abstinence

based on sustained negative urine toxicology findings is Treatment

not the only appropriate endpoint .
Guidance for Industry
* Fewer uses per day or reduced amount of drug used per

occasion of use are impractical to measure in SUD DRAFT GUIDANCE




Endpoints

Change in Pattern of Stimulant Use

* Pattern of Stimulant use: the frequency of stimulant
use per period of time (days of use per week or
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Endpoints

Change in Disease Status Using Diagnostic DSM-5 Criteria

* Early remission is defined as meeting none of the
criteria for stimulant use disorder for between 3 and
12 months

* Sustained remission is defined as meeting none of
the criteria for stimulant use disorder for at least 12
months

e A suitable primary endpoint could be the proportion
of subjects meeting criteria for early remission from
stimulant use disorder at the end of the trial

* Not recommended: change in the number of DMC-5
diagnostic criteria endorsed

Stimulant Use Disorder

Diagnostic Criteria

A. A pattern of amphetamine-type substance, cocaine, or other stimulant use leading to
clinically significant impairment or distress, as manifested by at least two of the follow-
ing, occurring within a 12-month period:

1.

2.
3.

10.

11.

The stimulant is often taken in larger amounts or over a longer period than was in-
tended.

There is a persistent desire or unsuccessful efforts to cut down or control stimulant use.
A great deal of time is spent in activities necessary to obtain the stimulant, use the
stimulant, or recover from its effects.

Craving, or a strong desire or urge to use the stimulant.

Recurrent stimulant use resulting in a failure to fulfill major role obligations at work,
school, or home.

Continued stimulant use despite having persistent or recurrent social or interper-
sonal problems caused or exacerbated by the effects of the stimulant.

Important social, occupational, or recreational activities are given up or reduced be-
cause of stimulant use.

Recurrent stimulant use in situations in which it is physically hazardous.

Stimulant use is continued despite knowledge of having a persistent or recurrent
physical or psychological problem that is likely to have been caused or exacerbated
by the stimulant.

Tolerance, as defined by either of the following:

a. A need for markedly increased amounts of the stimulant to achieve intoxication
or desired effect.

b. A markedly diminished effect with continued use of the same amount of the
stimulant.

Note: This criterion is not considered to be met for those taking stimulant medica-

tions solely under appropriate medical supervision, such as medications for atten-

tion-deficit/hyperactivity disorder or narcolepsy.

Withdrawal, as manifested by either of the following:

a. The characteristic withdrawal syndrome for the stimulant (refer to Criteria A and
B of the criteria set for stimulant withdrawal, p. 569).

b. The stimulant (or a closely related substance) is taken to relieve or avoid with-
drawal symptoms.



Endpoints

Use of Other Clinical Outcome Assessments

Moderate: Presence of 4-5 symptoms.

* PRO: patient-, observer-, or clinician-reported F15.20 Amphetamine-type substance
outcome measure to evaluate a direct effect on how 1520 Ot o unspecified stmuan
patients feel or function Moderate, In early remission

F15.21 Amphetamine-type substance
F14.21 Cocaine
e Stimulant craving: ability of craving modification to F15.21 Other or unspecified stimulant

Moderate, In sustained remission

predict clinical benefit to consider craving as a F15.21 Amphetamine-type substance

potential primary endpoint F14.21 Cocaine
F15.21 Cther or unspecified stimulant

Severe: Presence of 6 or more symptoms.

e Various adverse clinical outcomes: reduced overall F15.20 Amphetamine-type substance

. . . . F14.20 Cocaine
or overdose mortality or fewer hospitalizations F15.20 Other or unspecified stimulant

Severe, In early remission

* Well-designed, appropriately justified composite F15.21 Amphotamine-type substance
. F14.21 Cocaine
end points F15.21 Other or unspecified stimulant

Severe, In sustained remission
F15.21 Amphetamine-type substance
F14.21 Cocaine
F15.21 Cther or unspecified stimulant




Composite Outcome based on Prioritized Components

Motivation

* FDA recommendations follow traditional approach:
* Responder/No Responder (not sensitive, loss of information)
* Primary Endpoints (dual or co-primary), Key secondary endpoints (with multiplicity adjustments)
* Inthe absence of prioritized components, for composite time-to-event endpoints, the outcome may not reflect the
most important event (e.g. death)
* Use patients to analyze outcomes rather than outcomes to analyze patients by comparing the experiences of trial
participants in different treatment arms by the desirability of the overall patient outcome.

* In other TAs, FDA has been requesting newer methods in recent studies based on component ranking or weighting to
address the drawbacks of traditional approach.

* Ranking allows for the differentiation of the relative clinical importance of component from patient’s or physician’s
perspectives, which will inform decision making for patient-centric drug development.

* These methods can be extended to composites with a mixture of different types of outcomes (e.g., one time-to-
event component and one binary component).

* The goalis a highly interpretable measure of treatment effect that properly weighs and considers all relevant available
data into a single reportable estimate of treatment effect.




Methodology

Paradigm for Rank-Based Approach

Raw Data “Ordinal” Data

e Multiple component e Number of wins (better

outcomes per subject ° Dete.rmme component outcome in treatment vs
ranking control)

e May be a mixture of e Algorithm performs relative * Probability of winning
components, e.g. continuous, comparisons between * Win ratio, Win Odds, Net
binary, time-to-event subjects based on component Benefit

hierarchy e Evaluate treatment effect
 May have recurrent events . based on “win statistics”
* May be numbers of “wins”, « P-value

for time-to-event outcomes .
“losses”, and “ties” between

subjects * Point estimate

¢ Confidence interval

* May be a relative ordinal
score used for subject-level
comparison

- / - J - J




Methodology

Generalized Pairwise Comparison (GPC) approach

-

Consider unique

pairs of treatment
vs control

Np = NTNC possible pairs
Treatment Control
ﬂ w
ﬂ li|
NT th Nc th

Assign Win, Loss, or Tie
for a single component

T Q )

c ® C wins
T @ _

C ® Tie

T .
c——et— Twins
T )

C P Tie

T )

C Tie

Outcome I Cap for comparable
event time

Ayiond 3uisealou

Determine Win, Loss,
or Tie for multiple Win Statistics
components

All possible pairs

*  Win Ratio:
N

WR = X

Ny,

*  Win Odds:

_ NW + 05 * NTie
~ Nj, + 0.5 * Npye
* Net Benefit:

wo

NB = Ny /Np — N, /NP

Both have events-> later occurrence wins
If only one has the event->no event within
common follow-up time wins.

Both are censored->ties

Rank components (Remission>> Responder>>PRO)
Comparisons starting with the most important.
If ties, move on to the next in the rank.




Example

Generalized Pairwise Comparisons on Remission

WINS=21 TIES=10 LOSSES=5
0 — no improvement . J
1 — early remission 0 2 0
2 — sustained remission
[ ] [ ]

2 0

0 1
WR="W=22-42 NB = Ny /Np — N, [Np=0.44 w

Ny +0.5%NT; 2145
Wo = X Tie = = 2.6
Np+0.5%N7ie 545



Example continued

GPC on Responders (achieving a target pattern of use days per period of time)

TIES=10 LOSSES=5

W=1, T=8, L=1
[ ) [ ]
0 0 — non-responder 2 0
1 —responder
[ ) [ ]

WINS=21

0

1
NB =NW/NP_NL /NP=044 w

Nw+0.5+Npje _ 2244
Wo = X Tie = = 2.6
Np+0.5+Npie  6+4




Example continued

GPC on Responders (achieving a target pattern of use days per period of time)

TIES=10 LOSSES=5

W=4, T=5, L=1
[ ) [ ]
0 0 — non-responder 2 0
1 —responder
[ ) [ ]

WINS=21

Ny +0.5%xN;
WO — w Tie -
Np+0.5*NTie




GPC Benefits

Table 2 Trials that have applied the win ratio approach as the pre-defined method to analyse their primary composite

endpoint
Trial Population Randomized Primary composite endpoint Win ratio (95% CI)
L3 L .o t t t
Increases flexibility of analyses T
ATTR-ACT™ Transthyretin amyloid Tafamidis vs. placebo All-cause mortality > number of heart failure 1.70 (1.26-2.29)
cardiomyopathy hospitalizations
|ncorporates mu'tip'e outcomes without mu|tip|icity CHART-1"® LVEF <35% Cardiopoietic stem  Time to death > N of HF events > MLHFQ 1.17 (0.89-1.55)

adjustment

cells vs. placebo

score >10-point improvement > 6MWT im-
provement >40 m > LVESV change =15 mL >
LVEF change >4%.

TAVR-UNLOAD™ Maoderate AS and TAVR vs. medical Time to death > disabling stroke > hospitaliza- Ongoing
H%. educed LVEF h i d HF, ic valve di X -
Incorporates thresholds of clinical relevance reduce ey fonsdue to P o alve disease o non
disabling stroke > change in KCCQ relative to
baseline
. . . RELIEVE-HF NYHA class lll and IV Inter-atrial shunt vs. Time to death > time to heart transplant or Ongoing
May Increa Se power as Com pa red Wlth Slngle (NCT03499236) heart failure medical therapy LVAD > number and time of hospitalizations
due to HF > improvement in 6MWT
o Utco m e CARILLION Functional MR, associ- Carillion implant vs. Death > cardiac transplantation or LVAD > per-  Ongoing
(NCT03142152) ated with HF medical therapy cutaneous or surgical mitral valve intervention
. . . > time to first HF hospitalization > improve-
Can be adapted to individual patient preferences mentin 6MWT
ACTIVE Functional MR associ- Cardioband implant Death > number of HF hospitalizations > im- Ongoing
(NCT03016975) ated with HF vs. medical therapy provement in 6MWT > improvement in
. . H KCCQ
PrOVIdes a u nlq ue measure Of treatment effeCt that Is PARACHUTE-HF HF with reduced LVEF Sacubitril/valsartan vs.  CV death > HF hospitalization > relative change ~ Ongoing

caused by chronic

enalapril

in NT-proBNP from baseline to week 12

meaningful to patients and caregivers (NCT04023227)

Chagas disease

6MWT, 6-min walk test; AS, aortic stenosis; HF, heart failure; KCCQ, Kansas City Cardiomyopathy Questionnaire; LVAD, left ventricular assist device; LVEF, left ventricular

Uses outcomes to analyze patients by comparing the i ey iy i Pnees e v St @esmsra R sl apion TN s s
experiences of trial participants in different treatment

arms by the desirability of the overall patient
outcome.

Pocock et al. The win ratio approach for composite
endpoints: practical guidance based on previous
experience.

European Heart Journal (2020) 41, 4391-4399
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Registered Trials in ClinicalTrials.gov

Endpoint B Primary [l Secondary/Other
Number of trials Number of patients involved

25,000
20 20,000
15 15,000
10 10,000
5 I o 5,000 I I .
R N | ——

2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023

Figure |. Registered trials (by start year) that specify win ratio-like approach to hierarchical composite endpoints in primary,

secondary, or other analyses.
Source: ClinicalTrials.gov as of December 2023.

Mao (2024). Defining estimand for the win ratio: Separate the true effect from censoring. Clinical Trials. Vol. 21(5) 584-594
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Conclusion Remarks

About rank-based approach

Challenges

* Recognize clinical priority and timing of component * Ranking algorithm is subjective, so real interpretation
events can be difficult

* Can be versatile, e.g., multiple event types, recurrence  Computational complexity can be quite high with large
of events, different ranking approaches samples

* Ranking can be determined through patient’s » Differential length of follow-up time and censoring
preference survey for patient-centric decision making patterns may lead to different conclusions (not unique

for the newer method)

Recommendations

* Recent FDA Factor XI Workshop of May 2024 recommended rank-/weight-based methods for assessing both safety and
efficacy endpoints in benefit-risk analysis

* Predefine and communicate early with HA the ranking algorithm
» Display contributions by each tie-breaking component in terms of win/loss/tie

* Present different win statistics together with win ratio, such as win odds (which considers ties), and net clinical benefit

15
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