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Disclaimer



Measurements of Drug Use

• Historically, results of urine toxicology testing are used to 

assess response to treatment 

• But they are a surrogate measure, because they don’t 

reflect how the subject feels, functions, or survives

• The number of subjects achieving complete abstinence 

based on sustained negative urine toxicology findings is 

not the only appropriate endpoint 

• Fewer uses per day or reduced amount of drug used per 

occasion of use are impractical to measure in SUD
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To Assess Treatment Response



• Pattern of Stimulant use: the frequency of stimulant 
use per period of time (days of use per week or 
month) 

• Acceptable endpoint: the proportion of subjects 
achieving a target pattern of use days per period of 
time – responder/non-responder 

• Not recommended: the mean number of days free 
of use

• Fewer uses per day or reduced amount of drug used 
per occasion of use are impractical to measure in 
SUD

Endpoints
Change in Pattern of Stimulant Use 
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• 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

• 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

Endpoints
Change in Disease Status Using Diagnostic DSM-5 Criteria
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• PRO: patient-, observer-, or clinician-reported 
outcome measure to evaluate a direct effect on how 
patients feel or function

• Stimulant craving:  ability of craving modification to 
predict clinical benefit to consider craving as a 
potential primary endpoint

• Various adverse clinical outcomes: reduced overall 
or overdose mortality or fewer hospitalizations

• Well-designed, appropriately justified composite 
endpoints 

Endpoints
Use of Other Clinical Outcome Assessments
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Composite Outcome based on Prioritized Components 
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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)
• In the 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 goal is a highly interpretable measure of treatment effect that properly weighs and considers all relevant available 
data into a single reportable estimate of treatment effect.
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Methodology
Paradigm for Rank-Based Approach

Raw Data

• Multiple component 
outcomes per subject

• May be a mixture of 
components, e.g. continuous, 
binary, time-to-event

• May have recurrent events 
for time-to-event outcomes

“Ordinal” Data

• Determine component 
ranking

• Algorithm performs relative 
comparisons between 
subjects based on component 
hierarchy

• May be numbers of “wins”, 
“losses”, and “ties” between 
subjects

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

Inference

• Number of wins (better 
outcome in treatment vs 
control)

• Probability of winning

• Win ratio, Win Odds, Net 
Benefit 

• Evaluate treatment effect 
based on “win statistics”

• P-value

• Point estimate

• Confidence interval
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Methodology
Generalized Pairwise Comparison (GPC) approach

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

Determine Win, Loss, 
or Tie for multiple 
components

Win Statistics

• Win Ratio: 

𝑊𝑅 =
𝑁𝑊
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• Win Odds: 
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• Net Benefit: 
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Example
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Generalized Pairwise Comparisons on Remission 
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= 4.2 𝑁𝐵 = 𝑁𝑊/𝑁𝑃 − 𝑁𝐿 /𝑁𝑃=0.44

𝑊𝑂 =
𝑁𝑊+0.5∗𝑁𝑇𝑖𝑒

𝑁𝐿+0.5∗𝑁𝑇𝑖𝑒
 = 

21+5

5+5
 =  2.6

0 – no improvement
1  – early remission
2 – sustained remission



Example continued

11

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

WINS=21 TIES=10 LOSSES=5
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𝑁𝐵 = 𝑁𝑊/𝑁𝑃 − 𝑁𝐿 /𝑁𝑃=0.44

𝑊𝑂 =
𝑁𝑊+0.5∗𝑁𝑇𝑖𝑒

𝑁𝐿+0.5∗𝑁𝑇𝑖𝑒
 = 

22+4

6+4
 =  2.6

0 – non-responder 
1  – responder

W=1, T=8, L=1 



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

WINS=21 TIES=10 LOSSES=5
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𝑁𝐵 = 𝑁𝑊/𝑁𝑃 − 𝑁𝐿 /𝑁𝑃=0.53

𝑊𝑂 =
𝑁𝑊+0.5∗𝑁𝑇𝑖𝑒

𝑁𝐿+0.5∗𝑁𝑇𝑖𝑒
 = 

25+2.5

6+2.5
 =  3.24

0 – non-responder 
1  – responder

W=4, T=5, L=1 



• Increases flexibility of analyses

• Incorporates multiple outcomes without multiplicity 
adjustment

• Incorporates thresholds of clinical relevance 

• May increase power as compared with single 
outcome

• Can be adapted to individual patient preferences

• Provides a unique measure of treatment effect that is 
meaningful to patients and caregivers

• Uses outcomes to analyze patients by comparing the 
experiences of trial participants in different treatment 
arms by the desirability of the overall patient 
outcome.

GPC Benefits
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Pocock et al. The win ratio approach for composite 

endpoints: practical guidance based on previous 

experience.

European Heart Journal (2020) 41, 4391–4399



Registered Trials in ClinicalTrials.gov

14Mao (2024). Defining estimand for the win ratio: Separate the true effect from censoring. Clinical Trials. Vol. 21(5) 584–594 



Conclusion Remarks
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Advantages Challenges

• Recognize clinical priority and timing of component 
events

• Can be versatile, e.g., multiple event types, recurrence 
of events, different ranking approaches

• Ranking can be determined through  patient’s 
preference survey for patient-centric decision making

• Ranking algorithm is subjective, so real interpretation 
can be difficult

• Computational complexity can be quite high with large 
samples

• Differential length of follow-up time and censoring 
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

About rank-based approach
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