Table 1. Primary endpoints used to determine efficacy in randomized clinical trials of medications for opioid use disorder (studies in Table identified from (Biondi et al., 2020; Dennis et al., 2020))
Note. This table is from a review and conceptual analysis of Urine Opioid Screen (UOS)-based primary endpoints used to establish effectiveness for trials in opioid use disorder by Brandt, Odom, Balise, Bouzoubaa, and Luo (manuscript in preparation). 
	Primary Endpoint
	Reference
	Definition/Assessment of Outcome
	Frequency of UOS
	Missing UOS coded as

	Abstinence from non-study opioids

	Continuous abstinence
	Ling et al., 1998
	% of participants who maintained 13 consecutive negative UOS
	3x/week
	Missing/not imputed

	
	(Kosten et al., 1993)
	% of participants attaining at least 3 weeks of consecutive negative UOS
	weekly
	Missing/not imputed

	Length of Initial Abstinence
	Schottenfeld, Chawarski, & Mazlan, 2008
	Days to 1st positive UOS after randomization
	3x/week
	Positive

	
	Shufman et al., 1994
	Weeks between 1st day of NTX administration and 1st positive UOS 
	weekly
	Missing1

	
	Mokri, Chawarski, Taherinakhost, & Schottenfeld, 2016
	Days to 1st positive UOS
	2x/week
	Positive

	Longest period of abstinence
	Schottenfeld et al., 2008
	Longest period of negative UOS 
	3x/week
	Positive

	
	Schottenfeld et al., 2005
	Max. number of consecutive weeks of negative UOS
	3x/week
	Missing

	Complete Abstinence
	Krupitsky et al., 2011
	Confirmed opioid abstinence during weeks 5‐24 based on UOS
	weekly
	Positive

	
	Rosenthal et al., 2016
	No evidence of opioid use based on UOS
	1×/month + 4 random UOS
	Imputed2

	
	Lofwall et al., 2018
	No evidence of opioid use based on UOS
	weeks 1‐12, 16, 20, and 24 + 3 random UOS during weeks 12‐24
	Positive

	Abstinence weeks
	Fiellin et al., 2006; Krupitsky et al., 2011
	Weeks of confirmed opioid abstinence 
	weekly
	Positive

	Abstinence period
	CTN-0030
	Negative UOS during the last week AND for at least 2 of the previous 3 weeks of the third month of BUP/NX treatment
	weekly
	Positive

	Relapse to non-study opioids

	Time to opioid use/relapse
	Schottenfeld et al., 2008
	Days to relapse (3 consecutive positive UOS)
	3x/week
	Positive

	
	Lee et al., 2016

	Weeks to relapse (≥10 days of opioid use in a 28‐day period [a positive UOS was computed as 5 days of opioid use])
	biweekly
	Positive

	
	Lee et al., 2018 CTN-0051
	Weeks to relapse (starting at day 21 post-randomization: 4 consecutive weeks with positive UOS)
	weekly
	Positive

	Relapse/failure rate 
	Krupitsky et al., 2004, 2006
	Relapse rate (3 consecutive positive UOS)
	biweekly
	Not defined

	
	Johnson, Jaffe, & Fudala, 1992
	Failure rate: 2 consecutive positive UOS following 4 weeks of treatment
	3x/week (only Monday sample was considered for this endpoint)
	Positive

	Reduction of regular opioid use

	Opioid use rate
	Sees et al., 2000 
	Monthly proportion of positive UOS 
	monthly
	Missing/not imputed

	
	Soyka, Zingg, Koller, & Kuefner, 2008
	Monthly rates of positive UOS 
	weekly
	Missing/not imputed

	
	Schwartz et al., 2006
	Number of positive UOS at 120-day follow-up
	BL and 120-day follow-up
	Missing/not imputed

	
	Strain, Stitzer, Liebson, & Bigelow, 1996
	Percentage of positive UOS – Overall AND summarized in consecutive 2-week blocks
	3x/week
	Missing/not imputed

	
	Ling, Charuvastra, Kaim, & Klett, 1976
	Index of illicit morphine use
	weekly
	Positive3

	
	Woody et al., 2008
	Percentage of positive UOS at weeks 4, 8, and 12
	weeks 4, 8, 12
	Imputed4

	
	Eissenberg et al., 1997
	Weekly percentage of positive UOS for patients who remained in treatment through week 17
	3x/week
	Imputed5

	
	Strain, Stitzer, Liebson, & Bigelow, 1993
	Rate of positive UOS through the end of the stable dosing period
	3x/week
	Not defined

	
	Zaks, Fink, & Freedman, 1972
	Number of positive UOS
	2x/week
	Not defined

	
	Strain, Bigelow, Liebson, & Stitzer, 1999
	1) Intent-to-treat analysis: Overall rate of positive UOS; 2) Retained sample: Three-weekly rate of positive UOS for patients who remained in treatment to the end of the stable dosing phase
	2x/week
	Missing/not imputed

	
	Petitjean et al., 2001
	Weekly proportion of positive UOS (intent-to-treat and completer analysis)
	weekly
	Positive

	
	Shufman et al., 1994
	Percentage of positive UOS
	Weekly
	Missing1

	
	Krupitsky et al., 2004
	Number of positive UOS among retained sample at each time point
	biweekly
	Not defined

	
	Strain, Stitzer, Liebson, & Bigelow, 1994
	Overall rate of positive UOS
	3x/week
	Missing/not imputed

	
	Fischer et al., 1999
	Percent positive UOS in 8 successive 3-week intervals
	weekly; twice weekly in the first 3 weeks of the study
	Positive

	Rate of negative UOS
	Strang et al., 2010
	≥50% negative UOS during weeks 14-26
	weekly 
	Positive6

	
	(Kosten et al., 1993)
	≥70% negative UOS during the 24-week trial period
	weekly
	Missing/not imputed

	
	Ling et al., 2010
	Percentage of negative UOS during weeks 1-16 of the trial
	3×/week
	Positive

	
	Mattick et al., 2003
	 “Percentage of clean urines (PCU)”: Rate of negative UOS for the time that the patient remained in the study AND “treatment effectiveness percentage (TEP)”: Rate of negative UOS for the full 13‐week study (ITT)
	biweekly
	Missing/not imputed

	
	Fiellin et al., 2006
	Percentage of negative UOS
	weekly
	Positive

	
	Tanum et al., 2017
	Rate of negative UOS: Number of negative UOS divided by the total number of attended tests (group proportion)
	weekly
	Positive

	
	Haight et al., 2019
	Percentage of negative UOS from week 5 to week 24
	weekly
	Positive

	
	Lofwall et al., 2018
	Mean percentage of negative UOS for weeks 1 to 24 
	weeks 1‐12, 16, 20, and 24; plus 3 random visits during weeks 12‐24
	Positive

	
	Strang et al., 2019
	Proportion of negative UOS at the end of the 12‐week post-randomization time point
	3x/week
	Positive7

	
	Comer et al., 2006
	Percentage of negative UOS during 8 weeks of treatment
	2x/week
	Positive

	
	Kamien, Branstetter, & Amass, 2008
	Percentage of negative UOS per week
	3x/week
	Positive

	
	Wolstein et al., 2009
	Number of negative UOS per number of weeks of study participation
	weekly
	No access to full text

	
	Kosten, Schottenfeld, Ziedonis, & Falcioni, 1993
	Weekly percentage of negative UOS (ITT, completer, and efficacy [patients remaining for at least 1 week of the medication dosage] analysis)
	weekly
	Missing/not imputed

	
	Ling et al., 1998
	Mean percentage negative UOS AND mean no. of negative UOS (“treatment effectiveness score”)
	3x/week
	Missing/not imputed

	
	Pani, Maremmani, Pirastu, Tagliamonte, & Gessa, 2000
	PCC: Percentage ratio of negative UOS and the total number of UOS carried out for each patient during the period of treatment AND TEC: Percentage ratio between the number of negative UOS and the number of UOS as per protocol
	weekly
	Positive

	
	Preston, Umbricht, & Epstein, 2000
	“Mean intervention percent negative”: Percentage of negative UOS in the treatment phase
	3x/week
	Positive

	
	Schottenfeld et al., 2005
	Proportion of negative UOS
	3x/week
	Missing

	
	Fudala et al., 2003
	Percentage of negative UOS
	3x/week
	Missing

	
	Jaffe et al., 1972
	Percentage of treatment weeks characterized by negative UOS for patients who completed ≥8 weeks of the study
	3x/week
	Imputed8

	
	Johnson et al., 1992
	Average percentage of negative UOS
	3x/week
	Positive


ITT: Intention to Treat; UOS: Urine Opioid Screen
1For the assessment of urine tests, patients were divided into four subgroups, each providing a similar number of urine tests (1-3, 4-5, 6-7, above 8 analyses). 
2Missing urine test data were imputed by randomly generated binary outcome (positive or negative for opioid use) using a 20% relative penalty against the buprenorphine implant group based on urine test results from each group.
3A missing urine test result is handled in exactly the same manner as a positive urine test except that it is not weighted as heavily. A positive urine test in the last eight weeks would be weighted 5 1 = 5; a missing value would be weighted 5 x 0.22 = 1.1.
4A pattern-mixture model was used to assess the impact of missing data on urine test results.
5The percentages of opioid-positive urine specimens were calculated for each patient based on all available specimens in each week. Where urinalysis data were missing for an entire week the average of that patient's results from the 2 weeks surrounding the missing week was substituted for the missing value.
6Missing data were handled with multiple imputation for cases in which urine samples were missing because of hospital admission, imprisonment, agreed absence (holiday), safety reasons, or clinical omission or error (e.g., leakage, no label, failure to ask patient for sample, sample not sent for analysis). Urine samples that were not provided because of non-compliance (refusal to provide or unplanned failure to attend) were presumed to be positive.
7It was proposed that urine samples be recorded as positive if patients did not attend (or refused) clinic visits or refused to give urine samples. It was planned to impute missing values for the urine samples, provided there was a reasonable assumption that the missing data mechanism was ignorable (i.e. at least ‘missing at random’).
8Estimates were calculated by averaging all of a patient's available scores for the day (e.g., Mondays) which correspond to the missing day. 
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