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Abstract

Background—NMost substance use disorders (SUD) treatment clinical trials are too short and
small to reliably estimate the incidence of rare events like death.

Objective—The aim of this study is to estimate the overall mortality rates among a SUD
treatment-seeking population by pooling participants from multiple clinical trials conducted
through the National Institute on Drug Abuse (NIDA)-sponsored National Drug Abuse Treatment
Clinical Trials Network (CTN).

Participants—Drug and or alcohol users (N=9,866) who sought treatment and participated in
one of the twenty-two CTN trials.

Measurements—Data were collected through randomized clinical trials in national community
treatment programs (CTPs) for SUD. Pooled analysis was performed to assess age- and gender-
standardized mortality rate(s) (SM rate(s)), and mortality ratio(s) (SM ratio(s)) of CTN trial
participants compared to the U.S. general population. We also assessed if there were differences in
mortality rates across different types of substance of abuse.

Results—The age- and gender-SM rate among CTN trials participants was 1403 (95% CI:
862-2074) per 100,000 person years (PY) compared to 542 (95% CI: 541-543) per 100,000 PY
among the U.S. general population in 2005. By gender, age-adjusted SM ratio for female CTN
trial participants was over five times (SM ratio=5.35, 95% CI: 3.31-8.19)), and for male CTN trial
participants was over three times (SM ratio=3.39, 95% CI: 2.25-4.90) higher than their gender
comparable peers in the U.S. general population.
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Conclusions—Age and gender-standardized mortality rates and ratios among NIDA CTN SUD
treatment-seeking clinical trial participants are higher than the age and gender comparable U.S.
general population. The overall mortality rates of CTN trial participants are similar to in-treatment
mortality reported in large U.S. and non-U.S. cohorts of opioid users. Future analysis with
additional CTN trial participants and risk times will improve the stability of estimates, especially
within subgroups based on primary substance of abuse. These SUD mortality rates can be used to
facilitate safety monitoring within SUD clinical trials.
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Substance use disorder; clinical trial; standardized mortality rate; standardized mortality ratio;
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1. Introduction

Substance use is a serious public health problem in the U.S. associated with high rates of
pre-mature deaths and high costs in health care and societal economics(Fenoglio, Parel, &
Kopp, 2003; ONDCP, 2012; United Nations Office on Drugs and Crime, 2012).Mortality in
SUD populations has been mainly investigated in prospective cohort studies (Arendt, Munk-
Jorgensen, Sher, & Jensen, 2011; Degenhardt, Bucello, et al., 2011; Degenhardt, Singleton,
et al., 2011). A meta-analysis of 58 cohort studies across many countries among opioid
dependent or regular users reported a pooled all-cause mortality rate of 2,090 (95% CI:
1,930-2,260) deaths per 100,000 person-years (PY) and a pooled age- and gender-
standardized mortality ratio (SM ratio) of 14.66 (95% CI: 12.82-16.50) compared to the
general population (Degenhardt, Bucello, et al., 2011). Another systematic review that
included seven cohort studies with problematic or dependent cocaine users suggests that
crude mortality rates are highly variable across individual studies and countries, ranging
from 530 (95% CI: 100-1580) to 6610 (95% CI: 5210-7110) per 100,000 PY (Degenhardt,
Bucello, et al., 2011; Tyndall et al., 2001). Factors such as country of the study, SUD
subpopulations (drug injectors versus non-injectors), cohort sizes, follow-up stages, and
treatment phases (in-treatment versus post-treatment) likely contribute to the variability in
mortality rates reported in the literature. In addition, mortality rates reported in the above
meta-analysis were derived from longitudinal follow-up studies and may have limited
generalizability to SUD patients who seek treatment primarily in community treatment
programs through SUD treatment clinical trials. To our knowledge, there have been no
reports estimating mortality in SUD treatment-seeking clinical trial participants.

The National Institute on Drug Abuse (NIDA)-sponsored National Drug Abuse Treatment
Clinical Trials Network (CTN) was established in 1999. Through February 2012, twenty-
three clinical trials involving pharmacological and/or psychosocial/behavioral interventions
have been completed among SUD populations (Tai et al., 2010; Wells, Saxon, Calsyn,
Jackson, & Donovan, 2010a). Participants enrolled in CTN research studies are self-
identified substance users with a confirmed SUD diagnosis and seeking treatment at a
community treatment program (CTP), with research trials typically having short follow-up
(average six months) and sample sizes of a few hundred participants. When these trials are
analyzed individually, it leads to imprecise estimates of rare events like death. The public
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availability of participant-level information from these individual CTN trials allow for
pooling of data and provides more precise estimates of the overall mortality among SUD
clinical trial participants. In addition to highlighting the issue of mortality in substance use
populations, as studied in the CTN, the primary goal of estimating mortality in SUD clinical
trials is to provide a reference to facilitate safety monitoring of SUD clinical trial
interventions in the future.

The main objective of the current analysis is to estimate the overall mortality rates by
pooling CTN clinical trial data and then compare these rates to the U.S. general population,
and to assess the differences in mortality across different substances of abuse within the
CTN trials.

2. Methods and Materials

Of the completed twenty-three trials, twenty-two trials were included in this analysis. The
excluded trial (NIDA-CTN-0029) only enrolled cigarette smokers with attention deficit
hyperactivity disorder (ADHD) and specifically excluded individuals with current drug
abuse or dependence. The target population of the remaining twenty-two trials was drug and
or alcohol abuse or dependence individuals. De-identified data of 9,866 randomized
participants from these twenty-two multi-site clinical trials were retrieved from the NIDA
Data Share (https://datashare.nida.nih.gov/). Data from various assessments collected on the
case report forms of these trials were used to construct a database for analysis, which
included adverse event (AE)/serious AE (SAE) forms, demographics, participant
disposition, and questionnaires. In general, CTN trials recorded death events on AE, SAE, or
special disposition case report forms (CRFs). The occurrence of a death could be discovered
by study staff via reporting by family members, friends, hospital records, or newspaper
obituaries. The causes of deaths recorded in CRFs were then uniformly MedDRA coded.
Baseline primary substance of use and alcohol were identified through the Addiction
Severity Index-Lite (ASI-Lite) (McLellan, Luborsky, Woody, & O'Brien, 1980) for twenty
out of the twenty-two trials. For the remaining two trials without the ASI-Lite assessment
tool, a self-reported substance use instrument or a global substance use measure was used to
identify primary substance use at the baseline. For the purposes of analysis, we collapsed the
smaller primary substance of use subgroups of cannabis, alcohol, other drugs, and no
problem into a single subgroup named “All Others”. These primary substances of abuse had
relatively low total risk times (from 83 to 570 PY), limiting our ability to examine
differences in mortality, and further, none of included CTN trials specifically targeted these
substances despite them being noted as a primary substance of use based on the ASI-Lite
assessment.

Mortality rates were calculated as the number of observed deaths divided by cumulative time
(days) at risk from all participants, and then standardized to 100,000 person-years (PY)
(Rosner, 2000; Zhang & Yu, 2008). Risk time for each participant was calculated as the days
from randomization to death (if died) or the last available contact day (if completed the trial
or were lost to follow-up). Death and demographic information for the U.S. general
population was retrieved from the “Human Mortality Database” (http://www.mortality.org/).
To compare the mortality of CTN trial participants to the U.S. general population, both
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direct standardization (age- and gender-standardize mortality rates, SM rates) and indirect
standardization methods (standardized mortality ratio, SM ratio) were used. Average age
(range: 13-78) and gender distributions of the U.S. general population of the year 2001-2010
were used as the reference population structure. Specifically, an age- and gender-SM ratio
was computed as the ratio of the observed number of deaths over the expected number of
deaths in the CTN sample, where the age and gender-specific mortality rate of the reference
population (i.e., U.S. population) was applied to the target population (i.e., CTN sample) to
yield the expected number (Last, 1983). Ninety-five percent confidence intervals (95% Cls)
around SM ratio were estimated using Byar’s approximation to Poisson-distributed deaths
(Breslow & Day, 1987; Liddell, 1984; Sahai & Khurshid, 1993). An age- and gender-SM
rate was calculated for both the CTN sample and the U.S. general population of the year
2005 by applying age- and gender-specific mortality rates of the target sample (i.e., CTN
sample or U.S. population of the year 2005) to the age and gender profile-matched reference
sample (i.e., average age and gender distributions of U.S. populations of the year 2001 to
2010). 95% Cls of SM rates were estimated assuming a Gamma distribution of the rate by
an exact method exploiting the relationship between the Chi-squared and cumulative Poisson
distributions (Fay & Feuer, 1997; Rosner, 2000; Zhang & Yu, 2008).

An advantage to pooling multiple trials together is to reduce the sampling error and improve
the stability of estimates. In the pooled analysis, between-trial heterogeneity (i.e., random
trial effect) was investigated by an extended proportional hazard (PH) Cox regression model
(i.e., frailty model), assuming that the between-trial variance follows a normal distribution
with zero mean and variance o2 (Simmonds et al., 2005). In the Cox PH model, a participant
either had a death event, or was censored at loss to follow-up (LTFU) or study completion
date. For a LTFU participant, the censoring day was the last contact day before the
participant was lost.

Both unadjusted (crude) and adjusted survival curves of the pooled CTN sample were
calculated using the extended Cox PH model. The corrected group prognosis method
(Chang, Gelman, & Pagano, 1982; Ghali et al., 2001), a method analogous to direct
standardization, was applied to generating the adjusted survival curves. The reference
population for the adjusted survival curves was the U.S. population of Year 2005,
approximately the mid-time point when CTN trial participants were recruited (2001- 2010).

SAS 9.3 (SAS Institute, Inc., Cary, NC, USA) was used to perform all analyses.

3.1 Demographics and Mortalities of Pooled CTN Trials

Table 1 characterizes the analysis population pooled across the 22 CTN trials. Mean age of
the 9,866 participants randomized in these 22 trials was 37.1 years old. The majority of the
study population was males (58.2%), white (52.2%), and non-Hispanic origin (82.6%).
There were 23.5% African Americans/black. Primary drug substance of use at baseline was
illicit or licit opioids among 26.3% participants, multi-drug/or combined drug/substance and
alcohol among 24.0% participants, stimulant among 17.6% participants, alcohol among
14.1% participants, cannabis in 11.3%, other drugs among 2.1%, and no-primary drug/
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alcohol problem in 3.6% participants. A total of 49 deaths (0.5%) were reported over 4,730
PY of risk time in the 9,866 CTN participants for an overall pooled crude mortality rate of
1,036 (95% ClI: 766-1,370) per 100,000 PY. Mortality rates did not apparently differ by
gender, race, or ethnicity, and did not change linearly across different age groups, with the
three highest mortality rates occurred in = 55(3,122, 95% ClI: 1,145-6,795, per 100,000 PY) ,
45-54 (1,324, 95% CI: 705-2,263, per 100,000 PY) and < 18 age groups (1,181, 95% ClI:
433-2,572 per 100,000 PY). Mortality rates were also characterized by primary substance of
abuse at the baseline based on ASI-Lite categorization (Table 1), with mortality rates highest
among multi-drug/alcohol users (1371, 95% CI: 813-2166, per 100,000 PY) and then
primary opioid users (1067, 95% CI: 551-1863, per 100,000 PY).

Table 1 also displays the known causes of deaths. A total of 20 deaths (20/49=40.8%) were
SUD-related or likely related. Overdose was the most common cause (9/49=18.4%), with an
additional 11 deaths (11/49=22.4%) likely SUD-related deaths (substance abuse, alcoholism,
suicide, gunshot wound, head injury, traffic accident, and toxicity to various agents).

3.2 Characteristics of CTN Trials

Among the twenty-two CTN trials, fifteen involved only psychosocial/behavioral
interventions, while the other seven trials either had pharmacological intervention only or
pharmacological combined with psychosocial/behavioral intervention. Mean observed risk
time of the 22 trials was 0.48 years per person. Table 2 shows that mean risk time per person
varied by trial, ranging from 0.19 years per person (CTN-0003) to 1.14 years per person
(CTN-0015). Fifteen trials reported at least one death. Of the seven trials reporting zero
deaths, five had risk time less than 0.4 years per person. Two trials with primarily opioid
users, CTN-0001 and CTN-0003, had observed higher mortality rates (4,150 and 2,983, per
100,000 PY respectively) than most of the other trials.

3.3 Age- and Gender-SM Rates, Survival Probabilities and SM Ratios of CTN Trial
Participants

No statistically significant between-trial heterogeneity was found (variance=0.03, standard
error=0.14, p=0.3155), suggesting that pooled CTN trials can be treated as a single sample
without accounting for between-trial variance with respect to estimating the pooled mortality
rate. Table 3 provides the SM rates and SM ratios of the pooled CTN sample. The ageand
gender-adjusted SM rate for the pooled CTN sample was 1403 (95% CI: 862-2074) per
100,000 PY, compared to 542 (95% ClI: 541-543) per 100,000PY for the U.S. general
population of 2005. Age-SM rates of both female (1141, 95% CI: 465-2080 per 100,000 PY)
and male (1672, 95% CI: 869-2738 per 100,000 PY) participants of CTN trials were higher
than their same gender counterparts from the U.S. general population of the year 2005 (444,
95% CI: 443-446 for females and 642, 95 % CI: 640-643 for males per 100,000 PY).

Figure 1 illustrates that overall survival function of the CTN trial participants adjusted by the
age and gender structure of the U.S. population. The adjusted survival probability on the last
death event day (Day 420) was approximately 98.0%.

CTN trial participants experienced four times (SM ratio=4.02, 95% CI: 2.97-5.32) as many
deaths as expected for the U.S. general population. Specifically, females from the CTN
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sample experienced over five times, and males experienced over three times as many deaths
as their counterparts from the U.S. population (SM ratio= 5.35, 95% CI: 3.31-8.19 for
females, and 3.39, 95% CI: 2.25-4.90 for males).

4. Discussion

To our knowledge, this is the first investigation of within-trial mortality among SUD trial
participants across multiple studies. As individual SUD clinical trials are too short and small
to yield stable estimates, pooling participants across trials creates more stable estimates.
Similarities in the CTN participant characteristics population provide a rationale for pooling
across trial, such as socioeconomic status, racial and ethnic groups, employment status, and
educational level (Calsyn et al., 2009; Campbell et al., 2010; Carroll et al., 2006; Donovan et
al., 2013; Hien et al., 2010; Hien et al., 2009; Horigian, Robbins, Dominguez, Ucha, &
Rosa, 2010; Korthuis et al., 2012; Kropp et al., 2013; Masson et al., 2013; Meade et al.,
2010; Svikis et al., 2012; Weiss et al., 2011; Winhusen, Winstanley, Somoza, & Brigham,
2012; Woody et al., 2008). Participants were typically recruited from community-based
substance abuse treatment programs (CTPs) within the CTN network (McCarty et al., 2008)
and trials were designed by NIDA CTN investigators with common goals of bridging
practice with substance abuse treatment research results (Tai et al., 2010; Wells, Saxon,
Calsyn, Jackson, & Donovan, 2010b). In addition, there was no statistical evidence that
mortality rates differed across these CTN trials. We also examined high HIV-risk behaviors
or HIV infections in CTN trials with high mortality rates, or specifically targeting drug-
injectors, or focusing on HIV-risk behaviors or HIV testing. We found no indication that
death was related to high HIV-risk behaviors or HIV burdens in the deceased participants of
these trials. Another rationale for pooling CTN trials was that no death event in these CTN
trials was reported to be related to a study intervention, suggesting that interventions of these
CTN trials did not directly impact the risk of death. For these reasons, the authors feel it is
reasonable to pool CTN trial participants to improve the stability of the estimated mortality
rates and mortality ratios among SUD treatment trial participants.

The overall mortality rate among the pooled CTN trial participants falls in the range of
1,000-2,000 deaths per 100,000 PY frequently reported in the literature for participants
treated in drug abuse treatment programs (Gossop, Stewart, Treacy, & Marsden, 2002; Hall,
Degenhardt, & Lynskey, 1999; Joe, Lehman, & Simpson, 1982; Rehm et al., 2005). The
CTN mortality rate is lower than the mortality rate (2,090, 95% CI: 1,930-2,260 deaths per
100,000 PY) among opioid-dependent or regular users estimated through a meta-analysis of
58 cohort studies (Degenhardt, Bucello, et al., 2011), but similar to in-treatment mortality
rate of a Swiss cohort of heroin users (1,060 per 100,000 PY, N=6281) (Rehm et al., 2005)
and the Drug Abuse Reporting Program (DARP) (1,300 deaths overall, 1,400 deaths for
males and 900 for females, per 100,000 PY, N=20,808) (Watterson, Simpson, & Sells,
1975). The Swiss cohort and the CTN trial population in this analyses had similar sample
sizes (n=6281 and 9866 respectively) and total observed risk time (4623 versus 4730 PY
respectively). In contrast, the DARP study was a larger cohort (N=50,489) with longer risk
time (20,808 PY) (1970-1973) and more deaths (n=275) than the CTN and Swiss cohorts.
Despite these differences with DARP, similar mortality rates were observed.
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As suggested by both SM rates in Table 3 and the adjusted survival curves in Figure 1, CTN
trial participants would have had higher mortality rates and lower survival probabilities had
their age and gender profile matched the U.S. population, as the CTN trials had
proportionally fewer older people (= 55 years, 4.1% for the pooled CTN sample versus 23%
for the U.S. general population), but higher mortality rate among this age group (3,122
deaths for the CTN versus 1665 deaths for the U.S., per 100,000 PY).

As presented in Table 2, the observed mortality rates with the trials varied, especially among
trials with shorter follow-up durations, indicating potential random sampling errors. Of note,
the survival probabilities and mortality rates estimated in this analysis were conditional on
the participants being within-trial, not post-trial regardless the length of the follow-up of a
participant.

Characterizing mortality rates by substance of abuse is important to SUD researchers and
clinicians in some subgroups. Since the majority of CTN trials targeted an opioid or
stimulant use population, we had very limited information on cannabis, alcohol, or sedative/
hypnotics/tranquilizer users in the present CTN participants and for these groups
individually, mortality rates were not calculated, but rather pooled. The opioid and multi-
drug/alcohol group had numerically, albeit not statistically significant, higher mortality rates
than stimulant users and other drug users, and consistent with the literature that overdose
deaths are more common in opioid users (Paulozzi, Weisler, & Patkar, 2011). However,
small sample sizes and risk time limited our ability to make conclusive statements.

A 3 fold increase in death for males (SM ratio=3.39) and 5 fold for females (SM ratio=5.35)
were found in CTN trial participants when compared to their peers from U.S. general
population. Although unlikely statistically different due to the overlapping 95% Cls,
relatively higher risk of death due to abusing drugs/alcohol among females than males is
also reported in the literature suggesting that drug abuse elevates mortality, but more so
among female drug users (Degenhardt, Bucello, et al., 2011; Rehm et al., 2005).

Consistent with the literature, overdose is the most frequently reported cause of death among
CTN trial participants (Darke, Mills, Ross, & Teesson, 2011; Degenhardt, Bucello, et al.,
2011; Gossop et al., 2002; Watterson et al., 1975). With 40.8% (20/49) of causes of deaths
related or likely-related to SUD, it is likely a major contributory factor to the within-trial
death events with overdose as an important and perhaps preventable cause of death. This
estimate could underestimate the number of deaths related to SUD due to the large
percentage of deaths for which the cause was unknown (14/49=28.6%). The information
supports the need for clinicians and clinical trial researchers to focus attention on potential
overdose, even during treatment and clinical trial period. Examination of case report form
information among the 14 deaths with unknown cause did not identify cases with high HIV
risk behaviors, and these deaths with unknown cause spanned all categories of baseline
substances of abuse.
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5. Limitations

To facilitate safety monitoring and improve implications to clinicians as to when a safety
concern may arise and require attention, future analysis based on larger sample sizes, more
events, and longer risk times among different substance use subgroups is necessary to
establish more stable estimates. CTN trial participants were generally a group of SUD
population highly motivated for treatment, differing from an unselected sample of SUD
population who may not perceive the harmfulness of drugs or alcohol, and are not motivated
to seek care. Therefore, our findings may not be generalizable to other SUD populations or
even to SUD population post the participation of SUD treatment clinical trials.

Despite pooling data across 22 studies with close to 10,000 participants, a lack of precision
of estimates and limited statistical power is still an issue due to the rarity of death events and
relatively short follow-up durations for SUD clinical trials. This limitation is magnified
when subgroup analyses based on primary substance of use were attempted. This limitation
will lessen as future CTN trials are added to the pool and more death events and longer total
risk times are observed in subgroups. Since the mean of the between-trial variance was not
significantly different from zero, we did not account for this variance when estimating the
pooled mortality rates. However, between-trial heterogeneity could still exist.

The CTN pooled sample had on average 17% of participants that ended trial participation
before the end of trial-planned completion time. The mortality rates of the current pooled
analysis could be underestimated if some of these participants were actually lost due to
death and unknown to the research sites.

Lastly, although this pooled analysis of CTN trials provides a reference sample in the future
to facilitate trial safety monitoring, mortality rates measured within any single trial will
remain imprecise due to death being a rare event even if more common than the general
population.

6. Conclusion

This pooled analysis suggests that the mortality rate of the CTN trial participants is
significantly higher than their age and gender comparable U.S. general population. The
number of deaths observed in the CTN trials is three to five times more than would have
been expected had the mortality rates of CTN trial participants matched the age and gender
comparable U.S. general population. These findings add to the existing literature quantifying
mortalities among the SUD treatment-seeking population. For future meta-analysis of
mortalities among the SUD population, age and gender-standardized mortality rates and
ratios provided in this study are valuable to compare results. The pooled mortality rates and
ratios may also help safety monitoring of SUD clinical trials by providing a potential
reference in the future against which to assess rare death events in individual clinical trials.
We plan to continue to update the mortality estimates, especially for different substances of
abuse, to improve its implications to SUD treatment trials and clinicians as more NIDA CTN
trials are entered into the public database and more death events are accumulated in
subgroups.
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Highlights

1. Standardized mortality (SM) rate among substance abuse trials was
assessed.

2. Standardized mortality (SM) ratio among substance abuse trials was
assessed.

3. SM rate of substance abuse trial population is higher than general
population.

4, SM ratio of substance abuse trial population is higher than general
population.
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Figure 1*. Crude and Age- and Gender-Adjusted Survival Functions of Pooled NIDA CTN Trial

Participants, Using Corrected Prognosis Method

*Reference population for the adjusted curve is the U.S. general population of the year 2005.

9858 participants with known age and gender were used for plotting.
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Table 1

Characteristics of CTN Trial Participants and Mortalities

Crude
Number of Number | Risk g;;g?gg/
Characteristic | Category participants | of Time Cl, per °
(%) deaths (PY) 100,000
PY)
49 1036 (766-
All Overall 9866 (0.5%) 4730 1370)
1076 (715-
. Male 5737 (58.2) 28 2602 1555)
Sex 988 (612
Female 4121 (41.8) 21 2124 1511)
1181 (433-
<18 677 (6.9) 6 508 2572)
611 (167-
18-24 1449 (14.7) 4 654 1565)
1020 (509-
) 25-34 2469 (25.0) 11 1078 1826)
g 686 (314
37.1+10.2 . -
( ) 35-44 2811 (285) | 9 1313 | J300)
1324 (705-
45-54 2046 (20.7) 13 982 2263)
3122
>55 406 (4.1) 6 192 | (1145-
6795)
. 1318 (902-
White 5151 (52.2) 32 2427 1861)
* 603 (242-
Race Others 2374 (24.1) | 7 1161 | 5 43()
Black (African American) | 2318 (23.5) | 10 1133 2223()424'
Non-Hispanic 8151 (82.6) | 44 3893 1;?9)(821'
Ethnicity * 590 (194
Hispanic 1711 (17.3) 5 835 1398)
L 1067 (551-
Opioid 2592 (26.3) | 12 1125 | jgea)
Multi- 1371 (813-
Baseline drug/substance/alcohol 2364 (24.0) 18 1313 2166)
primary
drug/alcohol . 756 (277-
Stimulant 1736 (17.6) 6 794 1645)
883 (470-
Al Others ™ 3069 (3L1) | 13 un | 958
Cause of
death Cause Cases
Overdose 9
SUD-related Alcoholi 1
or likely SUD gononism
related Substance abuse 2
(40.8%)
Suicide 2
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Crude
Number of Number | Risk g;g;g;%/
Characteristic | Category participants | of Time Cl, per °
(%) deaths (PY) 100,000
PY)
Gunshot wound 1
Head injury 1
Road traffic accident 1
Toxicity to various agents 3

Cardiac failure, Congestive
cardiac failure, Deep vein
thrombosis, Dehydration,
Endocarditis, Jaundice,

9 (1 case for
each cause)

Unlikely SUD- | Lung neoplasm malignant,
related Neoplasm malignant,
(30.6%) Renal failure
Pre-existing disease 3
Myocardial infarction 3
Unknown
cause, but Death with unknown cause
unlikely SUD- | but unrelated to study 14
related intervention or drug abuse
(28.6%)

Page 15

*
8 participants with unknown gender and age, 23 with unknown race, 4 with unknown ethnicity, 105 with unknown primary substance(s). “All
Others” includes cannabis, alcohol, sedative/hypnotics/tranquilizers and no problem at baseline.
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Table 2
Characteristics of CTN Trials
Total Crude
Average :
CTN Sample Number | Observed Mortality .
Trial Size Intervention Type of Risk Time Ysgll:s Rate (per fg'gﬁ% ?fr;gso{hl;sr? ](_2/0;[
No. (N) Deaths | (Person | o.°r | 100,000 P °
Years) PY)
NIDA- Opioids: 96%
CTN- 113 Pharmacological 2 48.19 0.43 4150 Multi-
0001 drug/substance/alcohol: 3%
NIDA-
CTN- 230 Pharmacological 0 86.81 0.38 0 Opioids: 99%
0002
NIDA- .
: Opioids: 84%
CTN- 516 Pharmacological 3 100.58 0.19 2983 Unknown: 15%
0003
Alcohol: 28%
NIDA- Stimulants: 27%
CTN- 461 Psychosocial/Behavior 2 133.65 0.29 1497 Other drug: 20%
0004 Cannabis: 15%
Opioid: 9%
Alcohol: 48%
NIDA- Stimulants: 26%
CTN- 423 Psychosocial/Behavior 0 92.27 0.22 0 Cannabis: 20%
0005 Opioid: 5%
Other drug: 1%
Stimulants: 57%
Multi-
NIDA- drug/subs;%r:;e/alcohol:
CTN- 454 Psychosocial/Behavior 0 183.53 0.40 0 Alcoh |°_ 7%
0006 cono® 770
Cannabis: 2%
Opioid: 2%
No problem: 1%
Opioid: 40%
NIDA- ' - Stim 'L\J/||€lijl’|ltti2-34%
CTN- 403 Psychosocial/Behavior 1 187.00 0.46 535 drug/substance/alcohol:
0007
2%
Unknown: 2%
Opioid: 52%
Stimulants: 17%
Multi-
NIDA- : drug/substance/alcohol:
CTN- | 225 chﬁL”;:ggiL"l?geaA;zgr 1 108.30 0.48 923 11%
0009 Y Cannabis: 8%
Alcohol: 7%
Other drug:4%
No problem: 1%
|
CTN- 154 Pharmacological 1 113.45 0.74 881 drug/substance/alcohol:
0010
0%
Multi-
drug/substance/alcohol:
NIDA- 5%
CTN- 339 Psychosocial/Behavior 2 86.82 0.26 2304 Alcohol: 23%
0011 Stimulants: 21%
Opioid: 7%
Cannabis: 3%
NIDA- Stimulant: 31%
CTN- 200 Psychosocial/Behavior 0 64.75 0.32 0 Cannabis: 31%
0013 Opioids: 14%
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Total Average Crude
CTN Sample Number | Observed Mortality :
Trial Size Intervention Type of Risk Time Ysg:s Rate (per lrjer"gri?t; (ijfrll:egssotfhl;srs f(}/";
No. (N) Deaths | (Person | .o [ 100,000 P 0
Years) PY)
Multi-
drug/substance/alcohol:
12%
Alcohol: 11%
Other drug: 2%
Cannabis: 45%
No problem: 30%
NIDA- Multi-
CTN- 482 Psychosocial/Behavior 6 466.01 0.97 1288 drug/substance/alcohol:
0014 8%
Stimulant: 4%
Alcohol: 2%
Multi-
drug/substance/alcohol:
NIDA- 64%
CTN- 353 Psychosocial/Behavior 4 401.89 1.14 995 Stimulant: 19%
0015 Alcohol: 9%
Opioid: 4%
Cannabis: 3%
Multi-
NIDA- drug/substance/alcohol:
CTN- 632 Psychosocial/Behavior 5 294.76 0.47 1696 80%
0017 Opioid: 14%
Stimulant: 6%
Multi-
drug/substance/alcohol:
9%
NIDA- Stimulant: 16%
CTN- 594 Psychosocial/Behavior 7 327.59 0.55 2137 Opioid: 14%
0018 Alcohol: 11%
No problem: 5%
Cannabis: 4%
Other drug: 2%
Multi-
drug/substance/alcohol:
42%
NIDA- Opioid: 23%
CTN- 515 Psychosocial/Behavior 5 296.68 0.58 1685 Stimulant: 22%
0019 Alcohol: 5%
No problem: 4%
Cannabis: 2%
Other drug: 2%
Multi-
drug/substance/alcohol:
0,
NIDA- Opioie 239%
CTN- 628 Psychosocial/Behavior 2 304.69 0.49 656 Stirgmlarit- 10%
0020 00
Alcohol: 10%
No problem: 4%
Cannabis: 2%
Alcohol: 61%
NIDA- : .
CTN- 436 Psychosocial/Behavior 0 127.46 0.29 0 ngulangs‘. 2? %
0021 annabis: 8%
Opioid: 6%
NIDA- Pharmacological and CAloohol 8%
armacological an cohol: 8%
%gzl\zlg S0S Psychosocial/Behavior B 203.59 0.4 B Stimulant: 2%
Unknown: 2%
NIDA- . Opioid: 91%
CTN- | es3 [ Phamacologicaland 31273 0.48 640 Multi-
0030 Y drug/substance/alcohol:9%
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Total Crude
Average :
CTN Sample Number | Observed Mortality :
Trial Size Intervention Type of Risk Time Ysg'r:s Rate (per lrjer":ri?t; (ijfrll:egssotfhl;srs f’(}/o;
No. (N) Deaths | (Person | .o [ 100,000 P 0
Years) PY)
Stimulant: 55%
Multi-
NIDA- drug/substance/alcohol:
CTN- 471 Psychosocial/Behavior 0 234.81 0.50 0 37%
0031 Alcohol: 3%
Cannabis: 2%
Opioids: 2%
Alcohol: 32%
’\(IZIEI\? 1281 Psychosocial/Behavior 6 654.46 0.51 917 ng?g'%lsl%%@
0032 Y ’ ' Stimulant: 13%
No problem: 10%
Other drug: 4%

All CTN trials have group counseling as the standard of care (referred to as Treatment as Usual, TAU) of the CTPs, which is separate from
“psychosocial” intervention indicated in this table.
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Table 3

Age- and Gender-Standardized Mortality Rate per 100,000 PY and Standardized Mortality Ratio for CTN
Trial Participants Compared with Comparable U.S. General Population

Standardized Mortality Rate (95 % Cl) | Standardized Mortality Ratio (95 % CI)
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Group Overall Females Males Overall Females Males
CTN trials 1403 1141 1672 4.02 5.35 3.39
(862-2074) | (465-2080) | (869-2738) | (2.97-5.32) | (3.31-8.19) | (2.25-4.90)
542 444 642
USA (2005 | (541543) | (443-446) | (640-643)
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