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eTable 1: GATHER checklist

Item # | Checklist item

Section Reported

Objectives and funding

1 Define the indicator(s), populations (including age, sex, and geographic entities), and time Introduction (pgl)
period(s) for which estimates were made.
2 List the funding sources for the work. Article
Information (pg
12)
Data Inputs

For all data inputs from multiple sources that are synthesized as part of the study:

3 Describe how the data were identified and how the data were accessed. Methods (pg 2-3),
eTable 4-5
4 Specify the inclusion and exclusion criteria. Identify all ad-hoc exclusions. eAppendix,
eTable3
5 Provide information on all included data sources and their main characteristics. For each data Results (pg3-10),
source used, report reference information or contact name/institution, population represented, eTables 6-14
data collection method, year(s) of data collection, sex and age range, diagnostic criteria or
measurement method, and sample size, as relevant.
6 Identify and describe any categories of input data that have potentially important biases (e.g., Methods (pg 2-3),

based on characteristics listed in item 5).

eAppendix,
eFigures 37-49

For data inputs that contribute to the analysis but were not synthesized as part of the study:

7 Describe and give sources for any other data inputs. eAppendix,
eTable5
For all data inputs:
8 Provide all data inputs in a file format from which data can be efficiently extracted (e.g., a eTable 6

spreadsheet rather than a PDF), including all relevant meta-data listed in item 5. For any data
inputs that cannot be shared because of ethical or legal reasons, such as third-party ownership,
provide a contact name or the name of the institution that retains the right to the data.

Data analysis

9 Provide a conceptual overview of the data analysis method. A diagram may be helpful. Methods (pg 2-3),
eAppendix

10 Provide a detailed description of all steps of the analysis, including mathematical formulae. This Methods (pg2-3),

should cover, as relevant, data cleaning, data pre-processing, data adjustments and weighting of eAppendix
data sources, and mathematical or statistical model(s).

11 Describe how candidate models were evaluated and how the final model(s) were selected. Methods (pg 2-3),
eAppendix,
eFigure46-49

12 Provide the results of an evaluation of model performance, if done, as well as the results of any N/A, eFigure 46-

relevant sensitivity analysis. 49

13 Describe methods for calculating uncertainty of the estimates. State which sources of uncertainty | Methods (pg 2-3)

were, and were not, accounted for in the uncertainty analysis.

14 State how analytic or statistical source code used to generate estimates can be accessed. Methods (pg 2-3)

Results and Discussion

15 Provide published estimates in a file format from which data can be efficiently extracted. Tables 1-4,
eFigures 2-36,
eTables 16-20

16 Report a quantitative measure of uncertainty of the estimates (e.g. uncertainty intervals). Tables 1-4

17 Interpret results in light of existing evidence. If updating a previous set of estimates, describe the Discussion (pg 10-

reasons for changes in estimates. 13)
18 Discuss limitations of the estimates. Include a discussion of any modelling assumptions or data Discussion

limitations that affect interpretation of the estimates.

(Limitations, pg
13)
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eTable 2: PRISMA checklist

Section/topic  # Checklist item \ Reported Section
TITLE
Title | 1 | Identify the report as a systematic review, meta-analysis, or both. Title (pgl)
ABSTRACT
Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, Abstract (pgl)
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications of key
findings; systematic review registration number.
INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of what is already known. Introduction (pg2)
Objectives 4 | Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, Introduction (pg2)
outcomes, and study design (PICOS).
METHODS
Protocol and 5 | Indicate if a review protocol exists, where it can be accessed, and, if available, provide registration information including Methods (pg 2-3)
registration registration number.
Eligibility criteria 6 | Specify study characteristics and report characteristics (e.g., years considered, language, publication status) used as criteria for Methods (pg 2-3),
eligibility, giving rationale. eTable 4-5
Information sources 7 | Describe all information sources in search and date last searched. Methods (pg 2-3),
eAppendix
Search 8 | Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated. eAppendix
Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the | Methods (pg 2-3),
meta-analysis). eFigure3, eTable3
Data collection process | 10 |Describe method of data extraction (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and Methods (pg 2-3),
confirming data from investigators. Results (pg3)
Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications Methods (pg 2-3),
made. eTable 4-5
Risk of bias in individual | 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the Methods (pg 2-3),
studies study or outcome level), and how this information is to be used in any data synthesis. eAppendix, eFigures
37-49
Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means). Methods (pg. 2)
Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., 12) for Methods (pg 2-3),
each meta-analysis. eTable 4-5
Risk of bias across 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within Methods (pg 2-3),
studies studies). eAppendix, eFigures
37-49
Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were Methods (pg 2-3),
pre-specified. Table 1, eFigures 46-
49
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Section/topic
RESULTS

# Checklist item

\ Reported Section

Study selection

17

Give no. studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally
with a flow diagram.

eFigure3

Study characteristics

18

For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the
citations.

Results (pg3-10),
eTables 6-14

Risk of bias within
studies

19

Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).

Methods (pg 2-3),
eAppendix, eFigures
37-49

Results of individual
studies

20

For all outcomes, present, for each study: (a) simple summary data for each intervention group (b) effect estimates and
confidence intervals

Table 1-3, Results (pg
3-10)

Synthesis of results

21

Present results of each meta-analysis done, including confidence intervals and measures of consistency.

Tables 1-3, eFigures
2-36, eTables 16-20

Risk of bias across
studies

22

Present results of any assessment of risk of bias across studies (see Item 15).

Methods (pg 2-3),
eAppendix, eFigures
37-49

Additional analysis

23

Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).

Methods (pg 2-3),
eAppendix, eFigures
37-49

DISCUSSION
Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key groups Discussion (pg 10-13)
Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of identified Discussion

research, reporting bias). (Limitations, pg 13)
Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications for future research. Discussion (pg 10-13)
FUNDING
Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic | Article Information

review.

(pg 12)
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eAppendix: Peer Reviewed Literature Search

Database searches

Medline
Group Search terms
MeSH Non MeSH
#1 | Opiate Substitution Opiate Substitution Treatment (opioid OR opiate) adj (substitut*
Treatment OR maint*) adj (treatment OR
therapy))
Substance Abuse Treatment Methadone
Buprenorphine LAAM
Methadone Substance Abuse Treatment
Methadyl Acetate Dextropropoxyphene
Naltrexone
Buprenorphine
Methadone
(opiate OR opioid OR heroin) adj
(treatment OR substitut* OR
replacement OR maint*)
BMT or MMT
Suboxone
Subutex
#2 | Mortality Mortality Mortal*
Cause of Death Fatal*
Fatal Outcome Death*
Mortality, Premature Die*
#3 | Cohorts Studies Cohort Studies Cohort
Follow-Up Studies Longitudinal
Longitudinal Studies Prospective
Prospective Studies Follow-up
Retrospective Studies Retrospective
Clinical Trial Rate
RCT

#1 AND #2 AND #3
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Embase

Group

Search terms

EMTREE

Non EMTREE

#1 Opioid Substitution Treatment

Drug dependence treatment
Methadone treatment
Opiate substitution

(opioid OR opiate) adj2 (substitut* OR
maint*) adj2 (treatment OR therapy))
Methadone

treatment Methadyl Acetate OR LAAM
Methadone Substance Abuse Treatment
Buprenorphine Buprenorphine
Buprenorphine Naltrexone
plus naloxone Dextropropoxyphene
Methadone plus Methadone
naloxone (opiate OR opioid OR
heroin) adj (treatment OR
substitut* OR replacement
OR maint*)
BMT or MMT
Suboxone
Subutex
#2 Mortality Mortality Mortal*
Death Fatal*
Accidental death Death*
“Cause of death” Die*
Sudden death
#3 Cohorts Studies Cohort analysis Cohort
Follow up Longitudinal
Longitudinal study Prospective
Prospective study Follow-up
Retrospective Retrospective
study Rate
“Clinical trial (topic)” RCT

#1 AND #2 AND #3

Limits: Humans
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PsycINFO

Group

Search terms

THESAURUS

Non THESAURUS

#1 | Opioid Substitution Treatment

Maintenance Therapy
Methadone
Buprenorphine
Methadone Maintenance
“Substance Use
Treatment”

(opioid OR opiate) ad;2
(substitut* OR maint*)
adj2 (treatment OR
therapy))

Methadone

Methadyl Acetate OR
LAAM

Substance Abuse Treatment

Buprenorphine

Naltrexone

Dextropropoxyphene

Methadone

(opiate OR opioid OR heroin) adj
(treatment OR substitut* OR
replacement OR maint*)

BMT or MMT
Suboxone
Subutex
#2 | Mortality “Death and Dying” Mortal*
Mortality Rate Fatal*
Sudden Death Death*
Die*
#3 | Cohorts Studies Cohort Analysis Cohort
Followup Studies Longitudinal
Longitudinal studies Prospective
Prospective studies Follow-up
Retrospective studies Retrospective
Clinical Trials Rate
RCT

#1 AND #2 AND #3
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Additional hand searches

e Mattick 2009 Cochrane review
o Mattick, R. P., Breen, C., Kimber, J., & Davoli, M. (2009). Methadone
maintenance therapy versus no opioid replacement therapy for opioid
dependence. Cochrane database of systematic reviews, (3).
e Mattick 2014 Cochrane review
o Mattick, R. P., Breen, C., Kimber, J., & Davoli, M. (2014). Buprenorphine
maintenance versus placebo or methadone maintenance for opioid dependence.
Cochrane database of systematic reviews, (2).
e Search through Cochrane Reviews website
o Topic: tobacco, drugs, & alcohol
e Moore 2019 review
o Moore, K. E., Roberts, W., Reid, H. H., Smith, K. M., Oberleitner, L. M., & McKee,
S. A. (2019). Effectiveness of medication assisted treatment for opioid use in
prison and jail settings: A meta-analysis and systematic review. Journal of
substance abuse treatment, 99, 32-43.
e Search through Clinical registries (see eTable 4 for details)
o Completed & ongoing studies
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Prespecified exclusion criteria

The prespecified exclusion criteria were as follows:

e No datain humans or no original research (e.g. reviews, editorials, protocols)

e Study designs other than observational cohort studies or RCTs (e.g. case-control
studies, cross sectional surveys, case reports, case series, qualitative research)

e Study not focused on people with opioid dependence

e Treatment unknown or other than methadone or buprenorphine maintenance (e.g.
methadone detoxification, opioid antagonist therapy, therapeutic community)

e No all cause or cause-specific mortality as outcome or no deaths over follow-up

e Insufficient data to compute mortality rates during periods in and out of treatment
For cohorts where several papers were located, we used data from non-overlapping follow-

up periods from each report whenever possible or selected the publication with the longest

follow-up.
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eFigure 1: PRISMA flow diagram

Studies from hand
search [ relevant
reviews (n=14)
Source:
Mattick 2009 (n=4)
Mattick 2014 (n=3)
Bahji 2019 (n=3)
Moaore 2019 (n=2)
ClinicalTrials.gov
(n=1)
Author contacted
about another
publication (n=1)

Identification

Screening

Studies retrieved from electronic
databases (n=8,918)

Duplicates
(n=2,050)

Studies for screening (n=6,882)

Eligibility

Included

Full-Text Screening
(n=655)

Not relevant based on title and
abstract (n=6,227)

Eligible studies for review (n=72)

l

Excluded (n=583)
216 - Mo in and out of OAT data

145 - Cohort not defined as engaging in
OAT

97 - Insufficient mortality data

48 - Case reports/series of drug related
deaths

27 - Duplicate

23 - No original data

19 - Abstract - full text available

4 - Cohort not the primary client of
OAT (e.g. neonatal, perinatal)

2 - Cohort with < 30 individuals

2 - Paper could not be located

Final inclusion:

Primary observational papers (n=35)
Secondary observational papers - data
used (n=3)

Secondary observational papers - no
data used (n=18)

Primary RCTs (n=15)

Mo useable data [n=1)
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eTable 3: List of studies excluded at full text review stage and reasons for exclusion

Excluded reference

Exclusion Reason

1. Aalto, M.; Visapaa, J. P.; Halme, J. T.; Fabritius, C.; Salaspuro, M. (2011). Effectiveness of No/insufficient mortality
buprenorphine maintenance treatment as compared to a syringe exchange program data
among buprenorphine misusing opioid-dependent patients. Nordic Journal of Psychiatry,

65(4), 238-43.

2. Abdel-Mawgoud, M.; al-Haddad, M. K. (1996). Heroin addiction in Bahrain: 15 years Review
experience. Addiction, 91(12), 1859-64.

3. Accurso, A. J.; Rastegar, D. A.; Ghazarian, S. R.; Fingerhood, M. I. (2015). Impact of Cohort not defined as
hepatitis C status on 20-year mortality of patients with substance use disorders. Addiction | engaging in opioid
science & clinical practice, 1020. agonist treatment

4, Alexandridis, Apostolos Alexander (2019). Longitudinal cohort studies of addiction No/insufficient mortality
treatment initiation and opioid overdose prevention efforts in North Carolina. data
Dissertation Abstracts International: Section B: The Sciences and Engineering, 80 No
Pagination Specified.

5. Ali, R.; Auriacombe, M.; Casas, M.; Cottler, L.; Farrell, M.; Kleiber, D.; Kreuzer, A.; No original data
Ogborne, A.; Rehm, J.; Ward, P. (1999). Report of the external panel on the evaluation of
the Swiss scientific studies of medically prescribed narcotics to drug addicts. Sucht, 45(3),

160-170.

6. Alim, T.; Richardson, F.; Settles-Reaves, B.; Kumari, S.; Akinfiresoye, E.; Chapman, E.; No/insufficient mortality
Bland, W.; Johnson, M. (2017). Buprenorphine integrated care delivery project: Correlates | data
of mental health screening and primary care outcomes. Neuropsychopharmacology, 43
(Supplement 1)5256-5257.

7. Anonymous, (1996). Observational analysis of German injecting drug users (IDU): survival | Paper could not be
with and without methadone maintenance treatment. German AIDS Study Group located
GASG/IdkF. European journal of medical research, 1(4), 209-214.

8. Anonymous, (2011). Risk of death during and after opiate substitution treatment. Abstract - full text
Australian Journal of Pharmacy, 92(1090), 78. available

9. Anonymous, (2016). 12th Congress of European Opiate Addiction Treatment Association, No original data
EUROPAD 2016. Heroin Addiction and Related Clinical Problems. Conference: 12th
Congress of European Opiate Addiction Treatment Association, EUROPAD, 18(3
Supplement 1), .

10. | Apelt, S.; Scherbaum, N.; Golz, J.; Backmund, M.; Soyka, M. (2013). Safety, effectiveness No/insufficient mortality
and tolerance of buprenorphine-naloxone in the treatment of opioid dependence: Results | data
from a nationwide non-interventional study in routine care. Pharmacopsychiatry, 46(3),

94-107.

11. Arendt, Mikkel; Munk-Jorgensen, Povl; Sher, Leo; Jensen, Signe O. (2011). Mortality No in/out treatment
among individuals with cannabis, cocaine, amphetamine, MDMA, and opioid use data available
disorders: A nationwide follow-up study of Danish substance users in treatment. Drug and
Alcohol Dependence, 114(43892), 134-139.

12. | Asharani, P. V.; Wen, T. J.; Karuvetil, M. Z.; Cheong, A.; Cheok, C.; Kandasami, G. (2019). Cohort not defined as
Unnatural death among treatment seeking substance users in Singapore: A retrospective | engaging in opioid
study. International Journal of Environmental Research and Public Health, 16 (15) (no agonist treatment
pagination)(2743), .

13. Auriacombe, M.; Apelt, S. M.; Scherbaum, N.; Mankabady, B. (2017). The association No in/out treatment
between buprenorphine/naloxone and all-cause mortality in the United Kingdom (UK): An | data available
interim report. Value in Health, 20 (9)A716.

14. Baghazal, A. A,; Tariko, L.; Shikely, K.; Patta, S.; Omar, B.; Musyoki, H.; Bertrand, S.; No/insufficient mortality
Abdallah, S. (2016). Preliminary experience with medically assisted therapy for people data for OAT group
who inject drugs in Mombasa County, Kenya. Journal of the International AIDS Society, 19
(Supplement 5)51.

15. Bahiji, A.; Cheng, B.; Gray, S.; Stuart, H. (2019). Reduction in mortality risk with opioid Review

agonist therapy: a systematic review and meta-analysis. Acta Psychiatrica Scandinavica,
140(4), 313-339.
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Excluded reference

Exclusion Reason

16. Bandiera, F. C.; Anteneh, B.; Le, T.; Delucchi, K.; Guydish, J. (2015). Tobacco-related Cohort not defined as
mortality among persons with mental health and substance abuse problems. PLoS ONE engaging in opioid
[Electronic Resource], 10(3), e0120581. agonist treatment

17. Bansback, Nick; Guh, Daphne; Oviedo-Joekes, Eugenia; Brissette, Suzanne; Harrison, No/insufficient mortality
Scott; Janmohamed, Amin; Krausz, Michael; MacDonald, Scott; Marsh, David C.; data for OAT group
Schechter, Martin T.; Anis, Aslam H. (2018). Cost-effectiveness of hydromorphone for
severe opioid use disorder: Findings from the SALOME randomized clinical trial.

Addiction, 113(7), 1264-1273.

18. Bargagli, Anna Maria; Sperati, A.; Davoli, M.; Forastiere, F.; Perucci, C. (2001). Mortality No in/out treatment
among problem drug users in Rome: An 18-year follow-up study, 1980-97. Addiction, data available
96(10), 1455-1463.

19. Bargagli, A. M.; Hickman, M.; Davoli, M.; Perucci, C. A.; Schifano, P.; Buster, M.; Brugal, T.; | No in/out treatment
Vicente, J. (2006). Drug-related mortality and its impact on adult mortality in eight data available
European countries. European Journal of Public Health, 16(2), 198-202.

20. Barnett, Paul G. (1999). The cost-effectiveness of methadone maintenance as a health Review
care intervention. Addiction, 94(4), 479-488.

21. Barocas, J. A.; Morgan, J. R.; Fiellin, D. A.; Schackman, B. R.; Eftekhari Yazdi, G.; Stein, M. No original data
D.; Freedberg, K. A.; Linas, B. P. (2019). Cost-effectiveness of integrating buprenorphine-
naloxone treatment for opioid use disorder into clinical care for persons with
HIV/hepatitis C co-infection who inject opioids. International Journal of Drug Policy,

72160-168.

22. Barr, Harriet L.; Antes, Derry; Ottenberg, Donald J.; Rosen, Alvin (1984). Mortality of Cohort not defined as
treated alcoholics and drug addicts: The benefits of abstinence. Journal of Studies on engaging in opioid
Alcohol, 45(5), 440-452. agonist treatment

23. Bart, G.; Wyman, Z.; Wang, Q.; Hodges, J. S.; Karim, R.; Bart, B. A. (2017). Methadone and No/insufficient mortality
the QTc Interval: Paucity of Clinically Significant Factors in a Retrospective Cohort. Journal | data for OAT group
of Addiction Medicine, 11(6), 489-493.

24. Bartu, Anne; Freeman, Nerelie C.; Gawthorne, Geoff S.; Codde, James P.; Holman, C. No in/out treatment
(2004). Mortality in a cohort of opiate and amphetamine users in Perth, Western data available
Australia. Addiction, 99(1), 53-60.

25. Basu, Debasish; Mattoo, Surendra K.; Malhotra, Anil; Gupta, Nitin; Malhotra, Rama No in/out treatment
(2000). A longitudinal study of male buprenorphine addicts attending an addiction clinic data available
in India. Addiction, 95(9), 1363-1372.

26. Bauer, Susanne M.; Loipl, Rita; Jagsch, Reinhold; Gruber, Diego; Risser, Daniele; Thau, No in/out treatment
Kenneth; Fischer, Gabriele (2008). Mortality in opioid-maintained patients after release data available
from an addiction clinic. European Addiction Research, 14(2), 82-91.

27. Bazazi, A. R.; Culbert, G.; Kamarulzaman, A.; Altice, F. (2018). High mortality unaffected by | Conference abstract -
within-prison methadone among men with hiv leaving prison. Journal of Addiction have full text
Medicine, 12 (3)E11.

28. Bech, A. B.; Clausen, T.; Waal, H.; Saltyte Benth, J.; Skeie, I. (2019). Mortality and causes Case reports/case series
of death among patients with opioid use disorder receiving opioid agonist treatment: a of drug-related deaths
national register study. BMC health services research, 19(1), 440.

29. Beijer, Ulla; Andreasson, Sven; Agren, Gunnar; Fugelstad, Anna (2011). Mortality and Cohort not defined as
causes of death among homeless women and men in Stockholm. Scandinavian journal of engaging in opioid
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engaging in opioid
agonist treatment
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Excluded reference

Exclusion Reason
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active antiretroviral therapy: implications for when to initiate therapy. Journal of agonist treatment
Infectious Diseases, 190(6), 1046-54.
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569. | Winograd, R. P.; Wood, C. A,; Stringfellow, E. J.; Presnall, N.; Duello, A.; Horn, P.; Rudder, No/insufficient mortality
T. (2020). Implementation and evaluation of Missouri's Medication First treatment data for OAT group
approach for opioid use disorder in publicly-funded substance use treatment programs.
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eTable 4: Cause of death categories

ICD-9

ICD-10

Sources

All injury and poisoning

304, 305.2-305.9, ES00-E869, E880-
E929, E950-E999

F11-F16, F19, F55, VOO-X99, Y00-Y39,
Y85-Y87, Y89

CHO injury and poisoning indicator
(http://www.health.nsw.gov.au/public-
health/chorep/toc/app icd diag.htm)
- NB: F codes added to ICD-10 to include drug related deaths in
circumstances of dependence (likewise 300 codes for ICD-9) and
to encapsulate all deaths in subcategories below

Drug-induced deaths

304, 305.2-305.9, E850-E858, E950.0-
E950.5, E962.0, E980.0-E980.5

F11- F16, F19, F55, X40- X44, X60-
X64, X85, Y10-Y14

ABS definitions of drug induced deaths
(http://www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/3321.0.55.001Exp
lanatory%20Notes11991-2001?0OpenDocument)

Accidental drug-induced
deaths

304, E850-E858

F11-F16, F19, F55, X40-X44

ICD10 codes from: Barker B and Degenhardt L. Accidental drug-induced
deaths in Australia 1997-2001. NDARC Technical Report No. 163. Sydney,
National Drug and Alcohol Research Centre, University of New South
Wales.

Accidental opioid deaths

304.0, 304.7, E850.0-E850.2

F11; F19 & F11;

X42 & T40.0-T40.4 or T40.6;
X44 & T40.0-T40.4 or T40.6;
F19 & T40.0-T40.4 or T40.6

Barker B and Degenhardt L. Accidental drug-induced deaths in Australia
1997-2001. NDARC Technical Report No. 163. Sydney, National Drug and
Alcohol Research Centre, University of New South Wales.

Added E850.2 in the ICD9 definition — Accidental poisoning by other
opiates and related narcotics.

Suicide E950-E959 X60- X84, Y87.0 CHO suicide indicator (http://www.health.nsw.gov.au/public-
health/chorep/toc/app icd diag.htm)
Violence E960-E969 X85-Y09, Y87.1 CHO violence indicator (http://www.health.nsw.gov.au/public-

health/chorep/toc/app_icd_avm.htm)

Motor vehicle and transport
accidents

E810-E825, E929.0

V01-v99

CHO motor vehicle crash injury indicator
(http://www.health.nsw.gov.au/public-
health/chorep/toc/app icd diag.htm) and CHO unintentional injuries
indicators (http://www.health.nsw.gov.au/public-
health/chorep/toc/app_icd_avm.htm)
- NB: modified to only the ICD-10 chapter ‘Transport Accidents’
including all codes in this chapter

Falls/fires/burns/drownings

E880-E886, E888; E890-E899; E910

WO00-W19, W65-W74, X00-X09

CHO unintentional injuries indicators
(http://www.health.nsw.gov.au/public-
health/chorep/toc/app icd avm.htm)

All liver-related

070, 155, 570, 571, 572-573

B15-B19, B94.2, C22, 185.0, K70-K77,
098.4, P35.3

Amin J, Law M, Bartlett M, Kaldor J, Dore G. Causes of death after
diagnosis of hepatitis B or hepatitis C infection: a large community-based
linkage study. Lancet 2006; 368: 938—45.

Added obstetric and neonatal hepatitis codes from CHO viral hepatitis
indicator.
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http://www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/3321.0.55.001Explanatory%20Notes11991-2001?OpenDocument
http://www.health.nsw.gov.au/public-health/chorep/toc/app_icd_diag.htm
http://www.health.nsw.gov.au/public-health/chorep/toc/app_icd_diag.htm
http://www.health.nsw.gov.au/public-health/chorep/toc/app_icd_diag.htm
http://www.health.nsw.gov.au/public-health/chorep/toc/app_icd_diag.htm
http://www.health.nsw.gov.au/public-health/chorep/toc/app_icd_avm.htm
http://www.health.nsw.gov.au/public-health/chorep/toc/app_icd_avm.htm
http://www.health.nsw.gov.au/public-health/chorep/toc/app_icd_avm.htm
http://www.health.nsw.gov.au/public-health/chorep/toc/app_icd_avm.htm

ICD-9

ICD-10

Sources

- NB:185.0 (Oesophageal varices with bleeding) added

Viral hepatitis 070

B15-B19, B94.2, 185.0, 098.4, P35.3

CHO potentially avoidable mortality table
(http://www.health.nsw.gov.au/public-
health/chorep/toc/app _icd avm.htm) and diagnosis table
(http://www.health.nsw.gov.au/public-
health/chorep/toc/app _icd diag.htm)

- NB:185.0 (Oesophageal varices with bleeding) added

All alcohol-related 291, 303.0, 303.9, 305.0, 357.5, 425.5,

535.3, 571.0-571.3, E860.0-E860.2

E24.4, F10, G31.2, G62.1, G72.1,
142.6, K29.2, K70, K86.0, R78.0, X45,
X65, Y15

ABS alcohol-induced deaths indicator in 3303.0 - Causes of Death,
Australia, 2006
(http://www.abs.gov.au/AUSSTATS/abs@.nsf/Latestproducts/3303.0Ap
pendix32006?opendocument&tabname=Notes&prodno=3303.0&issue=
2006&num==8&view=)

ICD9 translation assisted by Chikritzhs et al 2002 ‘Alcohol-related codes:
Mapping ICD-9 to ICD-10’ Technical Report from NDRI and Dept of
Health, Western Australia
(http://espace.lis.curtin.edu.au/archive/00000406/01/T128 ICD9-
ICD10.pdf)

Cancer 140-208 C00-C97 CHO indicator for cancer
(http://www.health.nsw.gov.au/public-
health/chorep/toc/app_icd_diag.htm)

Cardiovascular disease 390-459 100-199, G45, G46 CHO cardiovascular disease indicator

(http://www.health.nsw.gov.au/public-
health/chorep/toc/app icd diag.htm)

Chronic respiratory disease 491, 492, 493, 496

J41-J46

CHO chronic respiratory disease indicator
(http://www.health.nsw.gov.au/public-
health/chorep/toc/app icd diag.htm)

Digestive disorders (including
chronic liver disease)

531-534, 540-543, 550-553, 571.4-
571.9, 574-577

K25-K28, K35-K38, K40-K46, K73,
K74, K80-K83, K85-K86, K91.5

CHO potentially avoidable mortality table
(http://www.health.nsw.gov.au/public-
health/chorep/toc/app_icd_avm.htm)

HIV-related 042-044, 279.10 B20-B24 ABS definition in 3303.0 - Causes of Death, Australia, 2006, explanatory
notes point 42
(http://www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/3303.0Explanator
y%20Notes12006?0OpenDocument)

Influenza and pneumonia 480-487 J10-J18 CHO indicator (http://www.health.nsw.gov.au/public-

health/chorep/toc/app_icd_diag.htm)

1128, 11281, 421*, 424*,038*, 4151,
41512, 4229, 42292, 449*, 7855%,
7907%*, 9959, 99590-2, 7300*-7302*,

Injection-related injuries and
diseases (including
osteomyelitis)

B376, 133*-137*, 138, 139%*, A40%,
A41*, 1269, 1400, R572, R651, R659,
M86*, M899*, 180*, L97*, L988,

Janjua NZ, Islam N, Kuo M, et al. Identifying injection drug use and
estimating population size of people who inject drugs using healthcare
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http://espace.lis.curtin.edu.au/archive/00000406/01/T128_ICD9-ICD10.pdf
http://www.health.nsw.gov.au/public-health/chorep/toc/app_icd_diag.htm
http://www.health.nsw.gov.au/public-health/chorep/toc/app_icd_diag.htm
http://www.health.nsw.gov.au/public-health/chorep/toc/app_icd_diag.htm
http://www.health.nsw.gov.au/public-health/chorep/toc/app_icd_diag.htm

ICD-9

ICD-10

Sources

7309%*, 0400%*, 324*, 326%*, 451*, 5672,
56722, 56731, 56738, 5695*, 5720%,
5901%*, 681*, 682*, 7071*, 7078*,
7079*, 7098*, 7236*, 72886, 7293,
72930, 72939, 7854*, 7300*-7302%,
7309*

M793*, A480, GO6*, G09, K630,
K650, K750, LO2*, LO3*, M5402,
M726*, N10, RO2

administrative datasets. The International journal on drug policy 2018;
55: 31-9.

Endocarditis

1128, 11281, 421%*, 424*

B376, 133*-137%, 138, 139*

Janjua NZ, Islam N, Kuo M, et al. Identifying injection drug use and
estimating population size of people who inject drugs using healthcare
administrative datasets. The International journal on drug policy 2018;
55:31-9.

Bacteraemia or sepsis

038%*, 4151, 41512, 4229, 42292, 449*,
7855%*, 7907%*, 9959, 99590-2

A40*, A41%*, 1269, 1400, R572, R651,
R659

Janjua NZ, Islam N, Kuo M, et al. Identifying injection drug use and
estimating population size of people who inject drugs using healthcare
administrative datasets. The International journal on drug policy 2018;
55:31-9.

Skin or soft tissue infections

0400%*, 324*,326*, 451%*, 5672, 56722,
56731, 56738, 5695*%, 5720%*, 5901%,
681*, 682*, 7071*, 7078*, 7079%,
7098*, 7236%*, 72886, 7293, 72930,
72939, 7854*

180%*, L97*, L988, M793*, A480,
G06*, G09, K630, K650, K750, LO2*,
L03*, M5402, M726%*, N10, R02

Janjua NZ, Islam N, Kuo M, et al. Identifying injection drug use and
estimating population size of people who inject drugs using healthcare
administrative datasets. The International journal on drug policy 2018;
55:31-9.
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eTable 5: Variables

Demographic and study details

Author; PubYear; LitType

Publication details

Country; Area; Area_Spec

Geographical details

Studytype; RCT

Study design e.g. RCT, retrospective cohort

Subpopulation

If the study was restricted to a particular group among people with OUD e.g.
HIV+

Recruitment_setting; Recruitment_other

How were participants recruited?

OAT_avail; OAT_availspecify

OAT drug used in the study

OATsites Whether the study was single or multi-site
OUD_define How opioid use disorder was defined
Linkage Was this a linkage study?

Data_sources

What data sources were used?

Deathverify; Deathverify_other

How were deaths verified?

RCT_groups

For RCTs — what were the comparison groups?

Elig_notes

Eligibility criteria

Datestart; Dateend

Study years

Subgroups; Subgroups_select;
Subgroups_specify

Indicates whether relevant data is available stratified by subgroups

FU_dur; FU_durM; FU_durMed; FU_durSD;
FU_durRange

Details reported for follow up duration for group involved in OAT

FU_loss; FU_loss%

n/% lost to follow up for group involved in OAT

FU_dur_overall; FU_durM_overall;
FU_durMed_overall; FU_durSD_overall;
FU_durRange_overall

Details reported for follow up duration for whole sample if not all were
involved in OAT

FU_loss_overall; FU_loss%_overall

n/% lost to follow up for whole sample if not all were involved in OAT

FU_dur_comp; FU_durM_comp;
FU_durMed_comp; FU_durSD_comp;
FU_durRange_comp

Details reported for follow up duration for comparator group

FU_loss_comp; FU_loss%_comp

n/% lost to follow up for comparator group

N; N_overall; N_comp

Total N in OAT group, total cohort and comparator group

M; M_overall; M_comp

Number of males in OAT group, total cohort and comparator group

M%; M%_overall; M%_comp

% males in OAT group, total cohort and comparator group

F; F_overall; F_comp

Number of females in OAT group, total cohort and comparator group

F%; F%_overall; F%_comp

% females in OAT group, total cohort and comparator group

age; age_unit; age_SD; age_min; age_max

Age details as reported for sample engaged in OAT

age_overall; age_unit_overall;
age_SD_overall; age_min_overall;
age_max_overall

Age details as reported for total cohort if not all were involved in OAT

age_comp; age_unit_comp; age_SD_comp;
age_min_comp; age_max_comp

Age details as reported for comparator group

homestable_n; homestable_%;
homeunstab_n; homeunstab_%

n/% with stable/unstable housing situations as reported

primOp; primOp_n; primOp_%

Primary opioid used

OUage_unit; OU_age; OUage_SD;
OUage_IQR

Age commenced opioid use

Inj_n; Inj_%; Inj_curr

n/% reporting current injection drug use & definition of current

od_define; odhxLT_n; odhxLT_%;
odhxRec_n; odhxRec_%; odhx_recency

n/% with recent or lifetime history of overdose — with definitions of overdose
and recency

DxHIV; DxHIV_n; DxHIV_%; DxHIV_test

Whether whole sample is HIV+ or n/% diagnosed HIV+ and verification test if
specified

DxHCV; DxHCV_n; DxHCV_%; DxHCV_test

Whether whole sample is HCV+ or n/% diagnosed HCV+ and verification test if
specified

DxSUD; DxSUD_n; DxSUD_%

Whether whole sample has co-morbid substance use disorder or n/% with co-
morbid substance use disorder

DxPsy

Whether sample all has a psychiatric co-morbidity

DxPsy1; DxPsyl_n; DxPsyl %

n/%/specification for first psychiatric co-morbidity reported on
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DxPsy2; DxPsy2_n; DxPsy2_%

n/%/specification for second psychiatric co-morbidity reported on

DxMed

Whether sample all has a medical co-morbidity

DxMed1; DxMed1_n; DxMedl_ %

n/%/specification for first medical co-morbidity reported on

DxMed2; DxMed2_n; DxMed2_%

n/%)/specification for second medical co-morbidity reported on

Prison; Prison_n; Prison_%

Whether the whole cohort was in prison or n/% who were

Sexwk; Sexwk_n; Sexwk_%

Whether the whole cohort was engaged in sex work or the n/% who were

MMT_dose; BMT_dose

Average dose of methadone and/or buprenorphine

MMT_prov; BMT_prov; OAT_prov

Treatment provider for methadone, buprenorphine and/or overall OAT

MMT_inge; BMT_inge

Ingestion/intake details for methadone and/or buprenorphine

MMT _naivecoh; BMT_naivecoh;
OAT_naivecoh

Whether sample engaged in methadone, buprenorphine and/or OAT overall
was previously treatment naive

MMT_takeaway; BMT_takeaway;
OAT_takeaway

Whether takeaway doses were available for methadone, buprenorphine
and/or OAT overall

MMT_dur; BMT_dur; OAT_dur;
MMT_durlQR; BMT_durlQR; OAT_durlQR

Median treatment duration (and interquartile range) for methadone,
buprenorphine and/or OAT overall

MMT_OutTx; BMT_OutTx; OAT_Outtx

Definition of in and out of treatment for methadone, buprenorphine and/or
OAT overall

ConcurTx; ConcurTx_specify

Whether another treatment was provided concurrently and if so which

TxLocate_Community; TxLocate_Prison;
TxLocate_PostPris; TxLocate_Hospital

Location/circumstance of treatment — community, prison, post-release or
hospital

In and out of treatment mortality data

inTx_py

person years in treatment

inTx_deaths

number of deaths in treatment

inTx_allCMR; inout_unit; inout_unitother

Crude Mortality Rate in treatment (all-cause); & associated unit

inTx_allSMR

Standardized Mortality Rate in treatment

inTx_missing_n; inTx_missing_notes

number for whom in treatment data is missing

outTx_py person years out of treatment

outTx_deaths number of deaths out of treatment
outTx_allCMR Crude Mortality Rate out of treatment
outTx_alISMR Standardised Mortality Rate out of treatment

outTx_missing_n; outTx_missing_notes

number for whom out of treatment data is missing

InjPois_define

definition of ‘All injury and poisoning’ deaths

Drug_define

definition of ‘Drug-induced deaths’

AccDrug_define

definition of ‘Accidental drug-induced deaths’

AccOp_define

definition of ‘Accidental opioid deaths’

Suic_define definition of ‘Suicide’

Viol_define definition of ‘Violence’ deaths

Cardio_define definition of ‘Cardiovascular disease’ deaths

Liver_define definition of ‘All-liver-related’ deaths

VirHep_define definition of ‘Viral hepatitis’ deaths

Alc_define definition of ‘All alcohol-related’ deaths

Canc_define definition of ‘Cancer’ deaths

HIV_define definition of ‘HIV-related’ deaths

CRD_define definition of ‘Chronic respiratory disease’ deaths
Digest_define definition of ‘Digestive disorders’ deaths

Flu_define definition of ‘Influenza and pneumonia’ deaths
Inject_define definition of ‘Injection-related injuries and diseases’ deaths
Endo_define definition of ‘Endocarditis’ deaths

Seps_define definition of ‘Bacteraemia or sepsis’ deaths

Skin_define definition of ‘Skin or soft tissue infections’ deaths
MVA_define definition of ‘Motor vehicle and transport accidents’ deaths
Fall_define definition of ‘Falls/Fires/Burns/Drownings’ deaths
inTX_XXXX_n number of deaths in treatment for each CoD
outTx_XXXX_n number of deaths out of treatment for each CoD
G1l_inTx_py person years in treatment on methadone

G1_inTx_deaths

number of deaths in treatment on methadone

G1_inTx_allCMR

Crude Mortality Rate in treatment (all-cause) & associated unit

G1_inTx_allSMR

Standardised Mortality Rate in treatment on methadone
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G1 _inTx_missing_n; G1_inTx_missing_notes

number for whom in treatment (methadone) data is missing

G1 _outTx_py

person years in treatment on methadone

G1_outTx_deaths

number of deaths in treatment on methadone

G1_outTx_allCMR

Crude Mortality Rate out of methadone treatment

G1_outTx_allSMR

Standardised Mortality Rate out of methadone treatment

G1_outTx_missing_n;
G1_outTx_missing_notes

number for whom out of treatment data is missing

G1_inTx_XXXX_n

number of deaths in methadone treatment for each CoD

G1_outTx_XXXX_n

number of deaths out of methadone treatment for each CoD

G2_inTx_py

person years in treatment on buprenorphine

G2_inTx_deaths

number of deaths in treatment on buprenorphine

G2_inTx_allCMR

Crude Mortality Rate in treatment with buprenorphine

G2_inTx_allSMR

Standardised Mortality Rate in treatment with buprenorphine

G2_inTx_missing_n; G2_inTx_missing_notes

number for whom in treatment (buprenorphine) data is missing

G2_outTx_py

person years out of buprenorphine treatment

G2_outTx_deaths

number of deaths out of buprenorphine treatment

G2_outTx_allCMR

Crude Mortality Rate out of buprenorphine treatment

G2_outTx_allSMR

Standardised Mortality Rate out of buprenorphine treatment

G2_outTx_missing_n;
G2_outTx_missing_notes

number for whom out of treatment (buprenorphine) data is missing

G2_inTx_XXXX_n

number of deaths in buprenorphine treatment for each CoD

G2_outTx_XXXX_n

number of deaths out of buprenorphine treatment for each CoD

G3_specify

specification of ‘other’ OAT type for which in/out data is available

G3_inTx_py

person years in ‘other’ treatment

G3_inTx_deaths

number of deaths in ‘other’ treatment

G3_inTx_allCMR

Crude Mortality Rate in ‘other’ treatment

G3_inTx_allSMR

Standardised Mortality Rate in ‘other’ treatment

G3_inTx_missing_n; G3_inTx_missing_notes

number for whom in ‘other’ treatment data is missing

G3_outTx_py

person years out of ‘other’ treatment

G3_outTx_deaths

number of deaths out of ‘other’ treatment

G3_outTx_allCMR

Crude Mortality Rate out of ‘other’ treatment

G3_outTx_allSMR

Standardised Mortality Rate out of ‘other’ treatment

G3_outTx_missing_n;
G3_outTx_missing_notes

number for whom out of ‘other’ treatment is missing

G3_inTx_XXXX_n

number of deaths in ‘other’ treatment for each CoD category

G3_outTx_XXXX_n

number of deaths out of ‘other’ treatment for each CoD category

In and out of treatment mortality data by time period (4 week/remainder) — each variable collected for overall/any OAT,
methadone only, buprenorphine only and other specified OAT type

inTxstartd_py

person years in first four weeks of treatment

inTxstart4_deaths

number of deaths in first four weeks of treatment

startd_unit; startd_unitother

unit if CMRs/SMRs are reported

inTxstart4_allCMR

Crude Mortality Rate for first four weeks in treatment

inTxstart4_allSMR

Standardised Mortality Rate for first four weeks in treatment

inTxremainder4_py

person years in remainder of time in treatment

inTxremainder4_deaths

number of deaths in remainder of time in treatment

inTxremainder4_allCMR

Crude Mortality Rate for remainder of time in treatment

inTxremainder4_allSMR

Standardised Mortality Rate for remainder of time in treatment

outTxstart4_py

person years in first four weeks out of treatment

outTxstart4_deaths

number of deaths in first four weeks out of treatment

outTxstart4_allCMR

Crude Mortality Rate for first four weeks out of treatment

outTxstart4_allSMR

Standardised Mortality Rate for first four weeks out of treatment

outTxremainderd_py

person years in first four weeks out of treatment

outTxremainder4_deaths

number of deaths in first four weeks out of treatment

outTxremainder4_allCMR

Crude Mortality Rate for first four weeks out of treatment

outTxremainder4_allSMR

Standardised Mortality Rate for first four weeks out of treatment

inTxstartd_XXXX_n

number of deaths during first four weeks of treatment for each CoD category

inTxremainder4_XXXX_n

number of deaths during remainder of time in treatment for each CoD
category
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outTxstartd_XXXX_n

number of deaths during first four weeks out of treatment for each CoD
category

outTxremainderd_XXXX_n

number of deaths during remainder of time out of treatment for each CoD

category

In and out of treatment mortality data by time period (other) — each variable collected for overall/any OAT, methadone

only and buprenorphine only

startother_define

definition of start/remainder periods

inTxstartother_py

person years in ‘start’ period in treatment

inTxstartother_deaths

number of deaths in ‘start’ period in treatment

inTxremainderother_py

person years in ‘remainder’ period in treatment

inTxremainderother_deaths

number of deaths in ‘remainder’ period in treatment

outTxstartother_py

person years in ‘start’ period out of treatment

outTxstartother_deaths

number of deaths in ‘start’ period out of treatment

outTxremainderother_py

person years in ‘remainder’ period out of treatment

outTxremainderother_deaths

number of deaths in ‘remainder’ period out of treatment

inTxstartother_XXXX_n

number of deaths during ‘start’ period in treatment for each CoD category

inTxremainderother_XXXX_n

number of deaths during ‘remainder’ period in treatment for each CoD
category

outTxstartother_XXXX_n

number of deaths during ‘start’ period out of treatment for each CoD category

outTxremainderother_XXXX_n

number of deaths during ‘remainder’ period out of treatment for each CoD
category

In and out of treatment mortality stratified b

y client and treatment features

male_inTx_py

person years in treatment for males

male_inTx_deaths

number of deaths in treatment for males

male_outTx_py

person years out of treatment for males

male_outTx_deaths

number of deaths out of treatment for males

female_inTx_py

person years in treatment for females

female_inTx_deaths

number of deaths in treatment for females

female_outTx_py

person years out of treatment for females

female_outTx_deaths

number of deaths out of treatment for females

und35_inTx_py

person years in treatment for those under 35 at baseline

und35_inTx_deaths

number of deaths in treatment for those under 35 at baseline

und35_outTx_py

person years out of treatment for those under 35 at baseline

und35_outTx_deaths

number of deaths out of treatment for those under 35 at baseline

35over_inTx_py

person years in treatment for those 35 and over at baseline

35over_inTx_deaths

number of deaths in treatment for those 35 and over at baseline

35o0ver_outTx_py

person years out of treatment for those 35 and over at baseline

350ver_outTx_deaths

number of deaths out of treatment for those 35 and over at baseline

PWID_inTx_py

person years in treatment for people who inject drugs

PWID_inTx_deaths

number of deaths in treatment for people who inject drugs

PWID_outTx_py

person years out of treatment for people who inject drugs

PWID_outTx_deaths

number of deaths out of treatment for people who inject drugs

nonPWID_inTx_py

person years in treatment for people who do not inject drugs

nonPWID_inTx_deaths

number of deaths in treatment for people who do not inject drugs

nonPWID_outTx_py

person years out of treatment for people who do not inject drugs

nonPWID_outTx_deaths

number of deaths out of treatment for people who do not inject drugs

HIVpos_inTx_py

person years in treatment for people who are HIV-positive

HIVpos_inTx_deaths

number of deaths in treatment for people who are HIV-positive

HIVpos_outTx_py

person years out of treatment for people who are HIV-positive

HIVpos_outTx_deaths

number of deaths out of treatment for people who are HIV-positive

HCVpos_inTx_py

person years in treatment for people who are HCV-positive

HCVpos_inTx_deaths

number of deaths in treatment for people who are HCV-positive

HCVpos_outTx_py

person years out of treatment for people who are HCV-positive

HCVpos_outTx_deaths

number of deaths out of treatment for people who are HCV-positive

spec_inTx_py

person years in treatment with a specialist

spec_inTx_deaths

number of deaths in treatment with a specialist

spec_outTx_py

person years out of treatment with a specialist

spec_outTx_deaths

number of deaths out of treatment with a specialist
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nonspec_inTx_py

person years in treatment with a GP/mixed/other provider

nonspec_inTx_deaths

number of deaths in treatment with a GP/mixed/other provider

nonspec_outTx_py

person years out of treatment with a GP/mixed/other provider

nonspec_outTx_deaths

number of deaths out of treatment with a GP/mixed/other provider

Mortality data for randomised controlled trials

ComparType; ComparType_Other;
ComparType_Notes

Details about comparator to OAT

Cmp_inTx_py

person years of follow-up in OAT group

Cmp_inTx_deaths

deaths in OAT group

Cmp_inTx_allCMR; Cmp_unit;
Cmp_unitother

Crude Mortality Rate for OAT group including specification of unit for CMRs
and SMRs

Cmp_inTx_allSMR

Standardised Mortality Rate for OAT group

Cmp_inTx_missingn;
Cmp_inTx_missingNotes

n for whom outcome data is missing in OAT group

Cmp_outTx_py

person years of follow-up in comparator group

Cmp_outTx_deaths

deaths in comparator group

Cmp_outTx_allCMR

Crude Mortality Rate for comparator group

Cmp_outTx_allSMR

Standardised Mortality Rate for comparator group

Cmp_outTx_missingn;
Cmp_outTx_missingNotes

n for whom outcome data is missing in the comparator group

Cmp_inTx_XXXX_n

number of deaths in OAT group for each CoD category

Cmp_outTx_XXXX_n

number of deaths in comparator group for each CoD category

Cmp_start_define

definition of start and remainder time periods e.g. first four weeks &
remainder

Cmp_inTxStart_py

person years in ‘start’ period for OAT group

Cmp_inTxStart_deaths

number of deaths in ‘start’ period for OAT group

Cmp_inTxStart_XXXX_n

number of deaths during ‘start’ period for each CoD category in the OAT group

Cmp_inTxRem_py

person years in ‘remainder’ period for OAT group

Cmp_inTxRem_deaths

number of deaths during ‘remainder’ period for OAT group

Cmp_inTxRem_XXXX_n

number of deaths during ‘remainder’ period for each CoD category in the OAT
group

Cmp_outTxStart_py

person years in ‘start’ period for comparator group

Cmp_outTxStart_deaths

number of deaths in ‘start’ period for comparator group

Cmp_outTxStart_XXXX_n

number of deaths during ‘start’ period for each CoD category in the
comparator group

Cmp_outTxRem_py

person years in ‘remainder’ period for comparator group

Cmp_outTxRem_deaths

number of deaths during ‘remainder’ period for comparator group

Cmp_outTxRem_XXXX_n

number of deaths during ‘remainder’ period for each CoD category in the
comparator group
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eTable 6: Key extracted and used data

Study Years of (of]1]4143Y All-Cause Deaths Drug-Induced Deaths
(Author, ref) cohort
observation N deaths in N person- N deaths N person- N deathsin N person- N deaths N person-
treatment years in out of years out treatment years in out of years out
treatment  treatment of treatment  treatment of
treatment treatment
Abrahamsson 2005-2012 Sweden 4501 194 14550 163 6888 83 14550 110 6888
2017
Appel 2000 1966-1976 United States 1544 93 6130 83 2355 37 6130 56 2355
Bakker 2017 1994-2015 England 278 15 1289 26 892
Bazazi 2018 2010-2014 Malaysia 214 42 606.3 19 259.4
Bukten 2019 1997-2009 Norway 7843 378 29172 319 11345 160 29172 227 11345
Buster 2002 1986-1998 Netherlands 5200 42 18747 26 10983
Chang 2015 2006-2011 Taiwan 983 16 2861 52 1535
Cousins 2011 * | 1993-2004 Scotland 3162 61 4067.99 79 4313.24 31 4067.99 24 4313.24
Cousins 2016 * | 2004-2010 Ireland 6983 115 22647.9 98 6247.4 54 22347.6 24 6195.2
Davoli 2007 1998-2001 Italy 10258 7 5751.28 34 7370.27
Degenhardt 1985-2006 Australia 42676 1223 202337.09 2580 223660.69 434 186542 1411 201073
2009 A
Digiusto 2004 - Australia 1244 0 267.6 2 19.7 0 267.6 0 19.7
Dupouy 2017 # | 2007-2013 France 713 4 1401.97 25 1817.56
Durand 2020* | 2010-2015 Ireland 2899 107 11874.75 45 1426.01 48 11874.75 7 1426.01
Evans 2015 2006-2010 United States | 32322 163 25277 868 51380
Fellows-Smith | 1998-2000 Australia 2520% 14 1922 23 3096
2011
Fugelstad 2007 | 1988-2000 Sweden 848 77 3353.9 108 2170.6 0 3353.9 67 2170.6
Gearing 1974 1964-1971 United States 801 110 14473.68 33 1170.21 33 14473.68 21 1170.21
Gronbladh 1967-1988 Sweden 281 16 1085.4767 80 1407.1 7 1085.4767 70 1407.1
1990
Hickman 2018 | 1998-2014 UK 11033 132 14384.548 384 25713.947 35 14384.548 125 25713.947
A
Huang 2011 2007-2008 Taiwan 1982 3 1244.6 28 719.2
Huang 2013 # 2006-2008 Taiwan 1616 13 550.62 13 208.84 1 550.62 0 208.84
Kelty 2019 A 2001-2010 Australia 5116 87 14989.8 177 19187.6 35 14989.8 73 19187.6
Kimber 2015 * | 2001-2010* Australia 46531 481 83485.8 1211 119691.12 162 83485.8 464 119691.12
Degenhardt 2000-2012 Australia 16453 By OAT 63 15438.57 355 18504.67 15 15438.57 101 18504.67
20147 post-
release:
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Study Years of Country All-Cause Deaths Drug-Induced Deaths
(Author, ref) cohort
observation N deaths in N person- N deaths N person- N deathsin N person- N deaths N person-
treatment years in out of years out treatment years in out of years out
treatment  treatment of treatment  treatment of
treatment treatment
By OAT | 156 17405.68 262 16537.55 29 17405.68 87 16537.55
in
prison:
Larney 2014 2000-2012 Australia 16453 11 16440 40 14548 0 16440 6 14548
Larochelle 2012-2015 United States 17568 43 2255.83 764 15025.83
2018
Liu 2013 2004-2011 China 306786 1527 190646.4 4046 282058.7
Marsden 2017 | 2010-2016 England 12260 81 7263 79 5869 47 7263 55 5869
A
Morozova 2011-2012 Ukraine 110 6 13.35 3 12.208
20134
Muga 2014 A 1992-2010 Spain 1678 299 9685.1 142 5439.2
Pavarin 2017 * | 2001-2013** | Italy 2232 36 5080.84 77 11242.21 7 5080.84 24 11242.21
Pearce 2020 * 1996-2018 Canada 55347 2197 202315.36 4833 198501.82 460 202315.36 1837 198501.82
Pierce 2016 2005-2009 England 151983 712 272280 787 170666
Reece 2010 2000-2007 Australia 2518# 3 1118.54 40 6911.48 3 1118.54 13 6911.48
Scherbaum 1988-1996 Germany 244 18 1114 14 172
2002
Weber 1990 1984- Switzerland 297 7 168.67 33 371.225 0 168.67 12 371.225
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eTable 7: Characteristics of eligible randomised controlled trials and observational studies that reported on the impact of opioid agonist treatment (OAT)

on mortality
Randomised controlled trials

Follow
. . . Treatment Up \ % Mean age at
Study Years Country Geographic area Recruitment setting Type of OAT (comparator) e i e | e baseline
(planned)
2008- . . . Buprenorphine . 3-6 B: 39; C: B:31; C: NR
43
Gordon 2014 2012 USA Prison clinics Maryland prisons (counselling) Mixed months 29 104 107 29 39
Gruber 2008 | 1995- ) - Hospital (outpatient I M: 50; C: M: 46; o NR
A 1997 USA Single clinic clinic) Methadone (detoxification) | NR 6 months 62 72 39 C: 26 M: 41; C: 43
Gunne 198126 ig;g_ Sweden National OAT clinic Methadone (waitlist) Psychiatrist 2 years ® 2/I2e: o 17 17 '\2 i’g’ M: 23; C: 23 100
2000- . - L Buprenorphine B: 25; C: B: 25; C:
45 . - C-
Kakko 2003 2001 Sweden Single clinic Drug treatment clinic (detoxification, placebo) NR 1year 100 20 20 70 B: 29; C: 32 98
. 2003- . . . . 12 NR
Kinlock 20094 USA Single clinic Prison Methadone (counselling) NR M:0;C: 7 71 140 0 M: 34; C: 41
2006 months
. - s - . . B: 35; C: NR
Krook 2002%7 2000 Norway Single clinic Waitlist for OAT clinic Buprenorphine (placebo) Mixed 3months | B:7;C:6 55 51 33 B: 38; C: 38
Lee 2018% 20141 ysn 8 community sites | mPatient detox, Buprenorphine (injectable |\ 4 9months | B4 C | 9g7 283 B:72,C | g3aci3a 63
2017 community naltrexone) 19 31
. 2007- o Community treatment . . B:34; C: B: 33; C:
49 ’ ’ . . C-
Ling 2010 2008 USA 18 community sites centres Buprenorphine (placebo) Physician 6 months 69 108 55 27 B: 36; C: 39 NR
Metzger 2007- China, . . Drug and HIV Buprenorphine . B:8; C: B: 33;C:34
2015%° 2011 Thailand City/lurisdictional treatment, community (detoxification) NR 2 years B:5C:6 623 627 8 (median) 100
Newman 1972- ) - - P . OAT: 44; . 29.
197951 1975 Hong Kong Single clinic OAT clinic Methadone (detoxification) | Mixed 3 years C: 98 50 50 0 OAT: 38; C: 38 38
. 2011- . L . Methadone (forced 1-26 M: 4; C: M: 24;
52 ’ 4 . - C-
Rich 2015 2015 USA Prison clinic Prison (Rhode Island) withdrawal) NR weeks 20 114 109 c: 1 M: 33; C: 36 NR
Schottenfeld 2003- ) ) - : Buprenorphine (detox, B:18; C: Cap.
20085 2005 Malaysia Single clinic Community placebo/naltrexone) NR 6 months 37 44 82 NR B: 36; C: 38 41
1988- v:31 | M (20mg):33;
Strain 199354 A USA Single clinic OAT Clinic Methadone (detoxification) | NR 6 months | NR 166 81 T M (50mg): 35; 100
1990 C:28 c:33
Tanum 20175 | 292 | Norway 5 addiction clinics | OutPatientclinicsand | Buprenorphine (injectable | o 3months | 219 C | 79 80 B:32C | 536,c:36 86
2015 detox units naltrexone) 29 24
Ig;i‘s’s" itz 1989 | USA Single Clinic (NYC) | Waitlist for OAT clinic | Methadone (waitlist) Mixed 1 month 2/3'; 28,1 149 152 '\2 ;g; M:35;C:34 | NR
Observational studies
s s . Treatment Mean age at
Study Years Geographic area Recruitment setting Type of OAT i Mean follow up years baseline
;l));;gamsson ;gtl)g_ Sweden National National Registry Unspecified OAT Psychiatrist 5 4501 26 34 (median) NR
Ledberg 2006- State: Stockholm . . NR
201754 2013 Sweden S Registry Methadone NR 5 (median) 441 24 41
1966- City: Greater New . NR NR NR NR
59
Appel 2000 1976 USA York City OAT Clinic Methadone NR 1544
1994- Single clinic (inner . - NR NR
60
Bakker 2017 2015 England London) General practice Unspecified OAT GP 278 31 NR
Bazazi 2018%° igig_ Malaysia City: Kajang Prison Prison Methadone NR 12 months 291 0 39 95
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. 1997- . . . . Addl.Ct.Ion NR NR
Bukten 2019 2009 Norway National National registry Unspecified OAT medicine 7843 29 36
specialist
Buster 200252 iggg- Netherlands | City: Amsterdam Registry Methadone NR NR 5200 23 30 NR
2006- . . - L NR
Chang 2015834 2011 Taiwan National OAT clinic Methadone Psychiatrist 983 12 38 91
. 64 _
Eousms 2011 ;(9)32 Scotland City: Tayside Registry Methadone GP 4 (median) 3162 35 31 NR
Cousins 2016%° | 2004- ) ) . . NR
A 2010 Ireland National Registry Methadone Mixed 1577 days (median) 6983 31 29
Davoli 20075 ;ggf" Italy National z::lt'rcezreatme”t Methadone NR NR 10258 20 32 72
Degenhardt 1985- ) . ) Methadone, . . NR NR NR
20095 A 2006 Australia State: NSW Registry Buprenorphine Mixed 9 (median) 42676
Digiusto . ) OAT and GP clinics, Methadone, . NR
20045 - Australia National hospitals Buprenorphine, LAAM Mixed - 1244 35 31
ZD:{’;GSX ;gg;_ France National Registry Buprenorphine Mixed 5 713 25 33 NR
Durand 2020%° | 2010- o ) ) ; ) NR
A 2015 Ireland City: Dublin Registry Methadone Mixed 6 (median) 2899 32 34
Evans 20157 582(6)_ USA State: California Registry Methadone NR 3 (median) 32322 36 35 55
Fellows-Smith | 1998- ) State: Western Single clinic and ; NR c NR NR
20117 2000 Australia Australia community OAT Methadone Mixed 2520 31
:gg;l;tad ;ggg Sweden City: Stockholm OAT clinic Methadone Specialist NR 848 NR 35 NR
f::;',';g 12?‘1" USA State: New York OAT clinic Methadone Specialist g"lgﬁtt;sszmths; Cohort 3850 15 27 NR
f;;;gladh 122; Sweden Single clinic OAT clinic Methadone Specialist NR 281 29 NR NR
Hickman 1998- . . Methadone, NR NR NR
20187 A 2014 UK National Registry Buprenorphine GP 11033 32
Huang 2011% ;gg;- Taiwan National Prison Methadone Mixed NR 1982 10 37 (median) NR
Addiction
Huang 2013764 2006- Taiwan City: Yunlin MMT. programs at Methadone medicine 15 weeks (median) 1616 15 36 100
2008 hospitals .
specialist
2001- State: Western Methadone NR
77 A i i ’ P~ .
Kelty 2019 2010 Australia Australia Registry Buprenorphine NR M: 6; Be: 5 8226 34 32
Kimber 201578 | 2001- . . . Methadone, . NR
A 2010° Australia State: NSW Registry Buprenorphine Mixed 8 46531 33 29
Degenhardt 2000- . . . Methadone, X . NR
201418 A 2012 Australia State: NSW Registry Braanaine Mixed 6 16453 21 30 (median)
2000- Methadone NR NR
17 i o i ’ i i
Larney 2014 2012 Australia State: NSW Registry T — Mixed 16715 21 30 (median)
;;r;i;e::iam 1232_ Netherlands | City: Amsterdam OAT and other clinics Methadone Mixed NR 827 40 31 NR
Larochelle 2012- State: ) . . NR NR
201850 2015 USA Massachusetts Registry Unspecified OAT Mixed 12 months 17568 38
Liu 2013 2004 chin National OAT clinic Methadone Clinic staff NR 306786 16 NR 64
2011 (unspecified)
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NR OAT:
Marsden 2010- ) } o 12 months (study ) s - e
2017194 2016 England National Prison Unspecified OAT period) OAT: 6662; C: 5598 24i,9C. OAT: 35; C: 35 65
Morozova 2011- ) National: Two sites *| Hospital (outpatient NR ; . M: 18; ) NR
2013%2 A 2012 Ukraine 3 hospitals clinic) Methadone 90 days (study period) M: 57; C: 53 c 21 36 (median)
1992- Addiction NR
Muga 201433 A 2010 Spain Single clinic OAT clinic Methadone medicine 9 1678 17 32
specialist
Pavarin 20178 | 2001- State: Emilia ) - NR
A 2013 Italy Romagna Registry Unspecified OAT NR 7 2232 23 30
Pearce 2020% 1996- State: British . Methadone, .
A 2018 Canada Columbia Registry Buprenorphine Mixed NR 55347 34 36 41
. 85 2005- ) . . : ) NR
Pierce 2016 2009 England National Registry Unspecified OAT Mixed 3 151983 31 33 (median)
2000- ) ) - - } NR
Reece 2010%¢ 2007 Australia Single clinic OAT clinic Buprenorphine GP 3 2518¢ 27 33
Scherbaum 1988- State: North Rhine- - . NR
20028 1996 Germany Westphalia OAT clinic Methadone Mixed NR 244 22 32
Weber 1990% ggg' Switzerland | Single clinic E'“Onsi‘c")ta' (outpatient Methadone Mixed 16 months 297 36 OAT:36;C:36 | 46

Table Notes Shaded rows indicate secondary paper(s) from which some data has been used in sub-analyses. Secondary papers are listed directly below the corresponding primary paper. A Authors sent additional information. ® Using two-
year follow-up data. Methadone or Buprenorphine patients only (i.e., only OAT data used). ° Used 2006-2010 data to avoid overlap with Degenhardt 2009. £ Although eligible, no data from this study could be used in pooled quantitative
syntheses. PWID: people who inject drugs. NR — not reported. LFTU — lost to follow-up. OAT — opioid agonist treatment. Rx — treatment. M — methadone; B — buprenorphine; C — comparator group
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eTable 8: List of all eligible observational studies (shading indicates a secondary publication)

Study

(Author, ref)

Years of
cohort

observation

Country

Sample description

N
person-

Inclusion Status

Abrahamsson 2005-2012 Sweden Swedish residents with opiate dependence prescribed and dispensed 4501 356 21438 Primary —
2017 methadone or buprenorphine for OMT between 2005-2012. observational
Ledberg 2017 * | 2006-2013 Sweden Methadone maintenance therapy initiators in Stockholm county between 441 67 2419 Secondary — some
2006-2011 as identified using Lakemedelsregistret (nation-wide official data used
registry of prescription drugs sold in pharmacies).
Appel 2000 1966-1976 United Methadone maintenance treatment patients in New York City admitted 1544 176 8485 Primary —
States in 1966-7 (population) or 1972 (random sample). observational
Joseph 1985 1975-1977 United Patients who entered methadone treatment in the New York area in 1545 176 - Secondary — no data
States either 1966-7 or 1972. used
Bakker 2017 1994-2015 England Patients treated for opiate dependence at Lisson Grove Health Centre in 278 41 2181 Primary -
central London between 1994-2014 as identified through EMIS database observational
Bazazi 2018 2010-2014 Malaysia HIV+ males allocated to receive methadone maintenance treatment or 214 61 8656 Primary —
not in prison and followed post-release. observational
Bukten 2019 1997-2009 Norway All patients included in OMT in Norway in the period 01.01.1997— 7843 697 40520 Primary -
31.12.2009 linked to data from the Norwegian Cause of death registry in observational
the same period.
Clausen 2008 1997-2003 Norway People who were opioid dependent who applied and were accepted for 3789 213 10934 | Secondary —no data
OMT in Norway between 1997-2003. used
Clausen 2009 1997-2003 Norway People who were opioid dependent who applied and were accepted for 3789 213 10934 | Secondary —no data
OMT in Norway between 1997-2003. used
Haarr 2007 1997-2006 Norway Patients of the first author’s general practice prescribed OAT for abuse of 146 11 574 Secondary — no data
opioids (via injection) from 1/8/1997 - 1/8/2006, commencing treatment used
by 1/5/2006.
Buster 2002 1986-1998 Netherlands | Clients currently receiving or recently left methadone treatment who 5200 68 29600 Primary -
were born and residing in Amsterdam. (overdose) observational
Chang 2015 A 2006-2011 Taiwan Opioid dependent patients receiving OST in the Jianan Psychiatric Centre 983 68 4396 Primary -
with either methadone or buprenorphine between 2006-2008. observational
Cousins 2011 4 1993-2004 Scotland People residing in Tayside, Scotland, who were registered with a GP and 3162 184 14597 Primary -
were prescribed and dispensed liquid methadone. observational
Cousins 2016 A 2004-2010 Ireland People aged 16-65 registered on the Central Treatment List (CTL) who 6983 213 28895 Primary -
were prescribed and dispensed at least one prescription for methadone observational
in primary care during the study period.
Davoli 2007 1998-2001 Italy Heroin users entering treatment, including MMT, at public treatment 10258 41 13122 Primary -
centres within the National Health Service. observational
Degenhardt 1985-2006 Australia Clients administered methadone or buprenorphine as opioid 42676 3803 425998 | Primary -
2009 A replacement therapy between 1985-2006 as identified using NSW PHDAS observational
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Study

(Author, ref)

Years of
cohort

observation

Country

Sample description

N deaths

person-

Inclusion Status

Bell 1992 1988-1989 Australia Individuals seeking entry to methadone maintenance treatment whose 321 6 463 Secondary — no data
applications were assessed at Westmead hospital who were either used
admitted to or rejected from the program in 1986-7 and were later
followed up.
Caplehorn 1994 | 1987-1991 Australia Patients with a history of opioid addiction admitted into methadone 307 47 4254 Secondary — no data
maintenance in the Parramatta programme prior to July 1 1979. used
Caplehorn 1996 | Pre-1979 - Australia Opiate addicted patients aged 20-40 and admitted to methadone 296 42 3797 Secondary — no data
1991 maintenance in the Parramatta programme prior to July 1 1979. used
Degenhardt 1998-2000 Australia Patients in WA being treated with oral naltrexone and all patients of 14791 219 25545 Secondary — no data
2015 methadone programs in WA and NSW used
Digiusto 2004 - Australia Participants in trials of pharmacotherapies for opioid dependence 1244 2 287 Primary -
conducted under the Australian National Evaluation of observational
Pharmacotherapies for Opioid Dependence (NEPOD) project.
Dupouy 2017 * | 2007-2013 France Subjects, in a representative sample of those covered by the French 713 29 3220 Primary -
Health Insurance System, with a dispensation of buprenorphine or observational
buprenorphine-naloxone 2007-2011 and no OAT exposure in the year
prior.
Durand 2020 A 2010-2015 Ireland Patients who were registered on the national register (Central Treatment 2899 152 13301 Primary —
List) and prescribed and dispensed at least one prescription for observational
methadone in specialist addiction services in Dublin Southwest and
Kildare during the study period.
Evans 2015 2006-2010 United All individuals first enrolled in publicly funded pharmacological treatment 32322 1031 76657 Primary -
States for opioid dependence in California 2006-2010. observational
Fellows-Smith 1998-2000 Australia Patients who were dependent on opioids and received either RODS- 2520P 17 1573 Primary -
2011 naltrexone treatment or methadone treatment in Western Australia. observational
Fugelstad 2007 | 1988-2000 Sweden All individuals who had applied for or had participated in the methadone 848 185 5525 Primary —
programme in Stockholm in 1988-2000. observational
Fugelstad 1995 | 1986-1990 Sweden All known HIV-positive injection drug users in the Stockholm area during 472 69 1793 Secondary — no data
1986-1990. used
Fugelstad 1998 | 1986-1993 Sweden Patients treated at Serafens (a compulsory care centre) 1986-88 who 101 40 505 Secondary — no data
reported their main drug of abuse as being intravenous heroin. used
Gearing 1974 1964-1971 United Patients admitted to Methadone Maintenance Treatment Program (up 801 143 15644 Primary -
States to 200 separate Tx programs through NY — data from Tx agencies as well observational
as official sources i.e. registries) in New York City.
Concool 1979 1969-1976 United Persons admitted for the first time to Mount Sinai Methadone 1156 45 2308 Secondary — no data
States Maintenance and Aftercare Treatment Program 1969-1976. used
Cushman 1977 1966-1976 United All patients with a history of opioid dependence admitted to St Luke's 547 39 1952 Secondary — no data
States Clinic in New York City from 1966 to 1976 and administered at least one used

dose of methadone.
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Study

(Author, ref)

Years of
cohort

observation

Country

Sample description

N deaths

N
person-

Inclusion Status

Gronbladh 1990 | 1967-1988 Sweden Heroin users in Sweden, some of whom spent time in a methadone 281 96 2493 Primary -
treatment program whilst others remained untreated. observational
Hickman 2018 # | 1998-2014 UK GP practices in the UK reporting to the CPRD. 49,279 patients who 11033 587 30410 Primary -
received 1+ prescriptions of methadone or buprenorphine Jan 1 1998 — observational
Nov 20 2017 (additional data received).
Cornish 2010 1990-2005 England Primary care patients diagnosed with substance misuse and prescribed 5577 178 17732 Secondary — no data
methadone or buprenorphine between 1990-2005. used
Macleod 2019 1998-2014 UK Primary care patients within the CPRD receiving methadone or 12118 657 36126 | Secondary —no data
buprenorphine interpreted as being OAT, during the study period. used
Huang 2011 2007-2008 Taiwan Prisoners granted amnesty and released from prison on 16 July 2007 with 1982 31 1964 Primary —
a history of drug use. We have restricted to those who entered MMT at observational
some point in the study.
Huang 2013 # 2006-2008 Taiwan People who use inject heroin voluntarily seeking methadone treatment in 1616 26 760 Primary —
the Yunlin catchment area. observational
Kelty 2019 A 2001-2010 Australia Patients treated with implant naltrexone, methadone, or buprenorphine 5116 264 34177 Primary -
for the first time between 2001 and 2010 in Western Australia. observational
Kimber 2015 # 2001-20108 Australia People with opioid dependence who started a treatment episode of 46531 1600 190233 | Primary —
opioid substitution in NSW 1985-2010. observational
Degenhardt 2000-2012 Australia Prisoners who are opioid dependent released at least once between 16453 1050 33943 Secondary — data
20147 2000-2012 entering OST between 1985-2010 as identified through PHDAS used in prison sub-
and NSW Department of Corrective Services. analysis
Dolan 2005 1997-2002 Australia Male heroin users that participated in the RCT of NSW prison-based MMT 382 17 1573 Secondary — no data
in 1997-1998 and were followed-up between 1998 and 2002. used
Larney 2014 2000-2012 Australia Opioid dependent people who had been incarcerated at least once 2000- 16715 51 30988 Secondary — data
2012 followed during periods of incarceration in NSW across this time. used in prison sub-
analysis
Gibson 2008 1996-2006 Australia Opioid dependent individuals recruited to randomised trials of 405 30 3394 Secondary — no data
buprenorphine and methadone who were then followed up after the used
trials.
Langendam 1985-1996 Netherlands | People who use heroin within Amsterdam Cohort Study 827 150 4961 Primary — no data
2001F used
Larochelle 2018 | 2012-2015 United Massachusetts adults without cancer who survived an opioid overdose 17568 807 17282 Primary -
States between 2012 and 2014 observational
Liu 2013 2004-2011 China Clients enrolled in China's MMT program between 2004-2011 306786 5573 472705 | Primary -
observational
Marsden 2017 A | 2010-2016 England Prisoners diagnosed with opioid use disorder in 39 adult prisons in 12260 160 13115 Primary -
England observational
Morozova 2013 | 2011-2012 Ukraine Patients with pulmonary tuberculosis being treated in hospitals, some of 110 9 26 Primary -

A

whom received MMT.

observational
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Study

(Author, ref)

Years of
cohort
observation

Country

Sample description

N deaths

N
person-
years

Inclusion Status

were enrolled in a methadone maintenance treatment program.

Muga 2014 A 1992-2010 Spain Opioid dependent patients admitted to a methadone treatment program 1678 441 15124 Primary -
in the North of Spain between 1992 and 2010. observational

Pavarin 2017 A 2001-2013¢ Italy Residents of the Local Health Unit of Forli (Emilia Romagna region), who 2232 113 16323 Primary —
engaged with a drug abuse treatment service run by the National Health observational
Service for problems caused primarily by heroin abuse

Pearce 2020 * 1996-2018 Canada All OAT recipients with at least one OAT dispensation in PharmaNet 55347 7030 400817 | Primary -
during the study period. observational

Nosyk 2015 1996-2010 Canada HIV positive people in British Columbia with either a history of opioid 1727 493 9913 Secondary — no data
substitution therapy prior to initial HAART receipt or an indication of used
injection drug use before HIV infection.

Russolillo 2018 | 1998-2015 Canada Individuals in British Columbia with a history of conviction who filled a 14530 1275 114244 | Secondary — no data
methadone prescription between 1998 and 2015 used

Pierce 2016 2005-2009 England Adults treated for opioid dependence during April 2005 to March 2009 151983 1499 442950 | Primary -
based on the English National Drug Treatment Monitoring System observational

Reece 2010 2000-2007 Australia Patients treated at a clinic with buprenorphine between 2000-2007 2518* 43 8030 Primary -
identified through Dangerous Drugs Unit of Queensland Health observational

Scherbaum 1988-1996 Germany Patients enrolled in a multicentre trial for methadone maintenance 244 32 1286 Primary -

2002 therapy in North Rhine-Westphalia with a history of being addicted to observational
opioids and at least two previous failures with abstinence-oriented
treatments

Weber 1990 1984- Switzerland HIV-positive former or current injection drug misusers, some of whom 297 40 540 Primary -

observational

A Additional data supplied by authors. BRestricted to 2006-2010 for overall main analyses to avoid overlap with Degenhardt 2009. “Additional data received restricted to March 2001 to avoid any potential overlap with Davoli 2007.
PMethadone or Buprenorphine data used from this cohort (i.e., OAT data only). E Met inclusion criteria but no data eligible for analysis. In and out of treatment outcomes report causes of death as natural only. Author no longer able to
access archived data to provide specific causes.

© 2021 American Medical Association. All rights reserved.




eTable 9: List of included RCTs

Country

OAT group

Comparator group

Gordon 2008-2012 | USA Buprenorphine- Counselling Opioid dependent individuals in Maryland prisons with a 104 | 107
2014 naloxone minimum of 3-6 months left incarcerated.
Gruber 2008 | 1995-1997 | USA Methadone (minimal Detoxification (21- Heroin dependent patients recruited from a public 72 39
A counselling, standard day) hospital’s 21-day outpatient methadone detoxification
counselling) program. Part of a clinical trial investigating tuberculosis
prevention in injection drug users.
Gunne 1981 | 1973-1979 | Sweden | Methadone Waitlist control Opioid dependent adults (20-24 years old) who inject drugs | 17 17
who were referred to the national Swedish MMT
programme.
Kakko 2003 | 2000-2001 | Sweden | Buprenorphine Detoxification Individuals seeking medically assisted heroin withdrawal 20 20
followed by placebo | who met criteria for opiate dependence but not for
methadone maintenance treatment.
Kinlock 2009 | 2003-2006 | USA Methadone Counselling Male prisoners with pre-incarceration heroin dependence. 71 140
(Counselling only, Methadone and counselling group were offered MMT
and Counselling + within prison and continued into community upon release.
Transfer) Individuals in the counselling and transfer group were only
transferred into MMT in the community upon their release.
Krook 2002 2000 Norway | Buprenorphine Placebo Opioid dependent patients on a waiting list for medication 55 51
assisted rehabilitation in Oslo who were recruited to a
randomised trial comparing Subutex and placebo as an
interim therapy.
Lee 2018 2014-2017 | USA Buprenorphine- Extended-release Patients with opioid use disorder recruited through 287 | 283
naloxone naltrexone community treatment centres, where they mainly
presented for inpatient detoxification.
Ling 2010 2007-2008 | USA Buprenorphine Placebo (implant) Opioid dependent adults recruited from community 108 | 55
(implant) addiction clinics that were willing to be randomised in to
2:1 trial for either buprenorphine or placebo implant.
Metzger 2007-2011 | China & | Buprenorphine- Detoxification Opioid dependent adults who inject drugs who were HIV- 623 | 627
2015 Thailand | naloxone (assisted by negative and recruited to an RCT.
buprenorphine-
naloxone)
Newman 1972-1975 | Hong Methadone Detoxification Heroin addicts in a double-blind study that were admitted 50 50
1979 Kong followed by placebo | into hospital for stabilisation on 60mg on methadone for

two weeks prior to randomisation.
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Country

OAT group

Comparator group

Sample

N
deaths
comp

Rich 2015 2011-2015 | USA Methadone Withdrawal Prisoners who were enrolled in community methadone 114 | 109 1
maintenance treatment at time of incarceration and had
one week to 6 months left.
Schottenfeld | 2003-2005 | Malaysia | Buprenorphine Detoxification Opioid dependent individuals recruited from the 44 82 0
2008 followed by community.
naltrexone or
placebo with
counselling
Strain 1993 1988-1990 | USA Methadone (20mg, Detox (Omg) Opioid dependents patients in a methadone treatment 166 | 81 0
A 50mg) research clinic treated one for at least 5 weeks prior to
randomisation to a stable dose.
Tanum 2017 | 2012-2015 | Norway | Buprenorphine- Extended-release Newly detoxified opioid dependent individuals from urban 79 80 0
naloxone naltrexone addiction clinics.
Yancovitz 1989 USA Methadone (interim Control (waitlist) Heroin dependent individuals on the waitlist to the Beth 149 | 152 2
1991 clinic) Israel Methadone maintenance program were recruited to
the interim clinic.

A Additional data supplied by authors.
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eTable 10: Features of OAT in included primary observational studies

Study TreErmETea Type of OAT provided Comparator (no Rx, detox, M methadone M buprenorphine Other treatments
(Author, ref) (M, B, 0) TAU, antagonist) dose dose provided? (yes/no)
Abrahamsson 2017 Community Unspecified OAT - - - No
Ledberg 2017 ~® Community Methadone - - - No
Appel 2000 Community, Hospital Methadone - - N/A No
Bakker 2017 Community Unspecified OAT - - - No
Bazazi 2018 Prison, Post-release Methadone - 61mg N/A Yes
Bukten 2019 Community Unspecified OAT - 100mg 18mg Yes
Buster 2002 Community Methadone - - N/A No
Chang 2015 A Community Methadone - - - No
Cousins 2011 4 Community Methadone - - N/A No
Cousins 2016 # Community Methadone - - N/A No
Davoli 2007 Community Methadone No MMT (Fjetox, therapgutic - N/A Yes
community, psychosocial)
Degenhardt 2009 * Community Unspecified OAT - - - No
Digiusto 2004 Community Bupr('evrllztr};;cij:g,eI:AAM Naltrexone - - No
Dupouy 2017 # Community Buprenorphine - N/A - Yes
Durand 2020 # Community, Prison, Methadone - - N/A No
Post-release
Evans 2015 Community Methadone Detox - N/A No
60-80mg
Fellows-Smith 2011 Community Methadone Naltrexone (oral)® recommended N/A No
daily dose
Fugelstad 2007 Community Methadone - - N/A Yes
Gearing 1974 Community Methadone - - N/A Yes
Gronbladh 1990 Community Methadone - - N/A No
Hickman 2018 # Community Bmi:iigzi;e - 65mg 8mg No
Huang 2011 Post-release Methadone - - N/A No
Huang 2013 A Community Methadone - 48mg N/A No
Kelty 2019 A Community Methadong, Naltrexone (implant) - - No
Buprenorphine
Kimber 2015 # Community Methadone, - - - No
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injecting drug misusers)

Study Treatment setting Type of OAT provided Comparator (no R’f’ detox, M methadone M buprenorphine Othfer treatments
(Author, ref) (M, B, 0) TAU, antagonist) dose dose provided? (yes/no)
Buprenorphine
Degenhardt 2014 » B Post-release Unspecified OAT - - - No
Larney 2014 B Prison Unspecified OAT - - - No
Langendam 2001 Community & prison Methadone - - - No
Larochelle 2018 Community Unspecified OAT Naltrexone - - No
Liu 2013 Community Methadone - <50mg* N/A No
Marsden 2017 # Prison, post-release Unspecified OAT - 40mg* - No
Morozova 2013 # Hospital Methadone Tjrl’:édae(;gixcgopr:i;c;?;igy 81mg N/A Yes
Muga 2014 A Community Methadone - - N/A Yes
No OAT (no treatment, detox,
Pavarin 2017 A Community Unspecified OAT therapeutic community, - - No
psychosocial)
Pearce 2020 A Community Methadom.a, - - - No
Buprenorphine
Pierce 2016 Community Unspecified OAT - - - Yes
Reece 2010 Community Buprenorphine - N/A - No
Scherbaum 2002 Community Methadone - 47mg N/A Yes
Weber 1990 Hospital Methadone No MMT (former and persisting - N/A Yes

A Additional data supplied by authors.BSecondary (overlap in data) but some data used in sub-analyses. ¢ Median. "Methadone patient data only included in analyses.

© 2021 American Medical Association. All rights reserved.




eTable 11: Features of OAT in included RCTs

Study Treatment setting Type o.f Comparator (no Rx., detox, Mean methadone e e dee Other trt.eatments
(Author, ref) OAT provided TAU, antagonist) dose provided?
Gordon 2014 Prison Buprenorphine Counselling N/A - Yes
Gruber 2008 # Hospital Methadone Detoxification 60-90mg N/A Yes
Gunne 1981 Community Methadone Waitlist - N/A No
Kakko 2003 Community, Hospital Buprenorphine Detox followed by placebo N/A 16 mg Yes
Kinlock 2009 Prison Methadone Counselling 60mg N/A Yes
Krook 2002 Community Buprenorphine Placebo - 16mg No
Lee 2018 Community Buprenorphine Naltrexone (injectable) N/A 16mg* No
Ling 2010 Community Buprenorphine® Placebo® N/A 80mg Yes
Metzger 2015 Community Buprenorphine Detoxification N/A - Yes
Newman 1979 Community Methadone Detoxification 97mg N/A No
Rich 2015 Prison Methadone Withdrawal 98mg N/A No
Schottenfeld 2008 Community Buprenorphine Naltrexone (oral) N/A 8mgP Yes
Strain 1993 A Community Methadone Detoxification grrgss Zlégnr;gg N/A Yes
Tanum 2017 Hospital Buprenorphine Naltrexone N/A 16mg Yes
Yancovitz 1991 Community Methadone Waitlist 80mg N/A No

A Additional data supplied by authors Bimplants. “Median..PPatients received two 8mg of buprenorphine every Monday and Wednesday, and three 8mg every Friday. If withdrawal symptoms were present, dosage was increased.
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eTable 12: Characteristics of included primary observational studies

- _ T . Meth f i s
S Years Country Opioid dependence definition reafment Subpopulation GELEIO a.ssessmg Method of assessing time in and out of treatment
(Author, ref) naive? mortality
D t ioi f t least
2005- ocumented op!0|d de.pendence orateastone National/state death OAT discontinuation defined as a case of more than 90-day prescription-free period
Abrahamsson 2017 Sweden year, and prescribed/dispensed methadone and NR None . . -
2012 . . o registry following the most recent prescription.
buprenorphine by licensed psychiatrists
2006- National/state death Prescription histories were used to track time in and out of treatment. Discrepancies
*Ledberg 2017 # 2013 Sweden NR NR None I between the number of doses collected and the time point of next methadone purchase
gistry were flagged for further investigation if the period was greater than 14 days.
1966- . National/state death
Appel 2000 1976 United States NR NR None registry NR
1994- Nati |/stat th AT ti Iculated i ths fi te of first Itati til last that GP
Bakker 2017 99 England Patients on OST at a general practice NR None a .lona /state dea (0] dyra ion calcu a.ed |t: months from date of first consultation until last day tha
2015 registry prescribed for or until 10" June 2014.
Opioid dependence in 12 months prior to
Bazazi 2018 2010- Malaysia mcarcera.tlon l?y RaPld O.p|'0|.d Depen'dfence Screen NR HIV+, Prison Nat'lonal/state death NR (NB: person-time calculated according study groups: methadone, no methadone)
2014 and confirmation with clinician-administered registry
assessment of DSM-IV criteria in the MINI
. National opioid maintenance registry that includes treatment start and stop dates. These
1997- N | h
Bukten 2019 2339 Norway Opioid dependence NR None reatils?c:a /state deat dates used to define pre-treatment, in-treatment and post-treatment periods where
gIstry patients can contribute to multiple observation periods.
Out of treatment time classified in full calendar weeks with no methadone prescription
Buster 2002 1986- Netherlands NR No None Coroner’s reports for reglstgred. Ok.)servatlons censorgd f)ne year after leaving tre.atr.nent. Overdos.e fatalities
1998 unnatural deaths occurring during treatment or within 3 days after last prescription were considered cases
within treatment.
R 2006- . Diagnosed opioid dependence by qualified National/state death OAT dura’tlon ca.IcuIated from nat!onal system, where out oftreatme.nt time wa:s '
Chang 2015 Taiwan . . . NR None . consecutive periods of 2 weeks without any treatment or 1 month without receiving any
2011 psychiatrists according to DSM-IV criteria registry - . . . ir s
prescription. Some cases are defined as immediate out of treatment if incarcerated.
. If patient did not receive a new prescription within 3 days after the end of previous
1993- N I h o . .o . .
Cousins 2011 4 2(9)(9)‘31 Scotland NR NR None reatil‘:ir:a /state deat prescription, this patient is then considered to have ceased treatment. Cases occurring
gIstry within 3 days of final days of coverage were considered in treatment events.
OAT duration based on coverage of prescriptions. If a new prescription was received within
2004- National h f th f th i iption' i i
Cousins 2016 A 00 ireland NR NR None at.lona /state deat 3 days of the end of the pr.ev!ous prescrlptlon.s covgrage, con5|der(.ed as contlr.wous
2010 registry treatment. If a new prescription was not received within 3 days, this was considered off
treatment.
1998- . National/state death ) .
Davoli 2007 2001 Italy Dependent heroin users NR None reagilscirr]; /state dea Out of treatment defined from the second day of absence of pharmacological treatment
. New treatment episodes defined as one commencing 7 or more days after the end of a
1 - . N | h . . . . . . . .
Degenhardt 2009 # 2(9)32 Australia NR NR None reati:)tr:a /state deat previous episode. A change in medication type did not of itself, constitute a new episode.
gIstry Deaths occurring in the 6 days following treatment were classified as in treatment.
No (239 R i f seri
. . . Majority are assessed opioid dependent (DSM-1V) at 0 (23% on eporting o serlo.us.and End of treatment period taken to be the last date on which medication was administered,
Digiusto 2004 - Australia MMT None adverse events within . . .
entry .. . including one takeaway dose where applicable.
already) clinical trials
Dupouy 2017 A 2007- France NR NR None Nat.ional/state death A period f)f more thén .35 days.betwejen two reimbursements was considered as treatment
2013 registry interruption (prescription maximum is 28 days)
OAT duration defined ti dail ly with tol f to7d f
\ 2010- National/state death ( uration defined as continuous dai ysupp.y. with tolerance (.)r up to 7 days o
Durand 2020 2015 Ireland NR NR None registr interrupted supply. Out of treatment was classified when the patients left the treatment on
gIstry a voluntary and permanent basis or after 7 days after the end of coverage of a prescription.
2006- . . National/state death Discharge records are filed when appointments are missed without notification for >/=14
E 2015 United Stat (0} dd d NR N
vans 2010 nited >tates ploid dependence one registry consecutive days for MMT. Successive OAT episodes less than 14 days were merged.
1998- - - - - -
Fellows-Smith 2011 998 Australia Opioid dependence No None Nat'lonal/state death Out of'treatment includes dlsc'harges from treatment (includes voluntary and involuntary,
2000 registry wherein the latter from breaking treatment rules)
1 -
Fugelstad 2007 zggg Sweden NR NR None Medical Examiner's Office NR
1964- Nati |/state death
Gearing 1974 United States ‘Hard-core’ heroin addict NR None 2 .|ona /state dea NR
1971 registry
1967- Nati |/state death
Gronbladh 1990 Sweden NR NR None ational/state dea NR
1988 registry

© 2021 American Medical Association. All rights reserved.




Stud . . N Treatment . Method of assessin e
udy Years Country Opioid dependence definition .. Subpopulation . e Method of assessing time in and out of treatment
(Author, ref) naive? mortality
1998- Patients who received one or more prescriptions of Time on treatment was calculated from periods of continuous prescription. New treatment
Hickman 2018 # UK methadone or buprenorphine (excluding those for NR None GP Clinics episodes were categorised when there were gaps of at least 28 days from the expected date
2014
pain relief) of completion of one prescription to the start of the next.
2007- Amnestied National/state death Dropouts are patients who were absent and stopped taking the medication for at least 14
Huang 2011 Taiwan History of drug use and injecting heroin NR . . days (not due to re-incarceration). Individuals in this study could re-enrol in MMT on
2008 Prisoners registry . . .
multiple occasions if they dropped out.
Huang 2013 A 2006- Taiwan DSM-IV opioid dependence NR None National/state death Treatment status measured at the end of follow up where patients were counted as on
& 2008 P P registry treatment if their last methadone prescription was within 14 days of death or end of study.
. On treatment time commenced on day 29 (after the induction period of first 28 days of
2001- Nat |/stat th
Kelty 2019 A 00 Australia Opioid use disorder NR None 2 .|ona /state dea treatment as this is considered a time of high risk) and continued until ceased treatment,
2010 registry t
death, or 31t Dec 2012.
2001- Individuals recorded in the Pharmaceutical Drugs of National/state death First 6 days following a treatment episode as classified as part of that treatment episode.
Kimber 2015 # 2010 Australia Addiction System (database) as having received NR None registr Accordingly, to qualify as an out of treatment period, there must be at least 7 consecutive
opioid substitution treatment from 2001-2010. glstry days on which treatment was not received.
2000- Receiot of first recorded and eligible opioid National/state death New episodes commence after 7 days or more following a discharge from a previous
Degenhardt 2014* A Australia p . . e - No Post-release . treatment episode. If there are less than 7 days between changes in medication (methadone
2012 substitution treatment episode registry . . . . . .
to buprenorphine or vice versa), this was considered as a continuous treatment episode.
2000 Individuals recorded in the Pharmaceutical Drugs of National/state death New episodes commence after 7 days or more following a discharge from a previous
Larney 2014* 2012 Australia Addiction System as having received opioid No Prison S—— treatment episode. If there are less than 7 days between changes in medication (methadone
substitution at some point in 1986-2010 gistry to buprenorphine or vice versa), this was considered as a continuous treatment episode.
1985- National/state death Data from the Central Methadone Register in Amsterdam which includes methadone
Langedam 2001 1996 Netherlands NR NR None registry prescription and dispensation records. This was available on a weekly or daily basis through
the follow up period.
2012- Nati | h
Larochelle 2018 2815 United States Opioid use disorder NR None reagtils?c:; /state deat Medical claim for, or record of treatment with, methadone. Monitored at monthly intervals.
Active follow- local
Liu 2013 2004- China Heroin users NR None C;tévsngr:ghizszeoccl?nic Discontinuation of methadone treatment for more than 30 days was defined as a treatment
2011 staff break.
Marsden 2017 A 2010- England Diagnosis of opioid use disorder NR Prison Nat.lonal/state death OST exposure at release was determm.ed by whether prisoners met threshold of >20 mg for
2016 registry methadone and >2mg for buprenorphine at release.
A 2011- . - . Hospital (where treatment
Morozova 2013 2012 Ukraine ICD-10 opioid dependence NR Tuberculosis takes place) NR
Muga 2014 A 1992- Spain DSM-IV opioid dependence NR None National/state death Patients are considered out of treatment after 30 days without picking up their medication.
& 2010 P P P registry Typically, patients would collect their medication every week at the municipal centre.
L . . In treatment duration was calculated from admission and discharge dates. Periods of less
. A 2000- Individuals seeking treatment for problems caused National/state death . .
Pavarin 2017 Italy . . . NR None . than 7 days between treatment episodes were combined to form an overall treatment
2013 primarily by heroin abuse registry .
episode.
On treatment time is any continuous period of dispensed medication with no interruptions
1996- - . National/state death in doses lasting at least 5 days for methadone and slow-release oral morphine, and 3 days
P 20204 NR N !
earce 2020 2018 Canada Opioid use disorder one registry for injectable OAT. Deaths occurring at least one day after OAT prescribed/dispensed were
classified as off treatment.
Individuals in th ional h
t::;\éﬁl;ts(;zl'icveernit;or;ac;y;s:cetrir:/: s?xtbrsi;ircc(jes Treatment time for each episode calculated from dates of admission and discharge. Out of
. 2005- Y p’ y' - National/state death treatment started the day after a treatment episode ends and continues until the day before
Pierce 2016 England related problems. Details include self-report illicit NR None v P v
2009 & dru in'zctin sta:cus and self-report of aZditionaI registry the next episode begins or the end of follow-up. In treatment period was extended to death
proglerjnatic isychoactive substgnces date if death occurred within 14 days of a treatment episode.
Reece 2010 2000- Australia NR NR None Nat.ional/state death Treatment tirT1e calculated from dates of admission, discharge, or censorship. Multiple
2007 registry treatment episodes were totalled.
1988- L hist f opioid d d ith at least t
Scherbaum 2002 Germany ong history ot oplold dependency With at feast two | o None NR NR
1996 failed abstinence-oriented treatment
1 -
Weber 1990 12:: Switzerland People who inject drugs NR None NR NR
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eTable 13: Characteristics of included RCTs

Subpopulation

Stud . . .. OAT treatment X . .
— Years Country Comparator Opioid dependence definition .. (HIV, HCV, Prison, Method of assessing mortality
(Author, ref) naive?
None)
Gordon 2014 2008-2012 United States | Counselling DSM-IV OpIO'Id depend'ence, physiological dependence or enrolled in OAT the No Prison S(-?rlous and adverse events recorded in clinical
year before incarceration trials.
Gruber 2008 # 1995-1997 United States | Detoxification DSM-III-R diagnosis of opioid dependence NR Latent TB Infection fr(-?:lzus and adverse events recorded in clinical
Minimum 4 years compulsive intravenous misuse of opiates as documented by Tracing treatment clinics, social workers,
Gunne 1981 1973-1979 Sweden Waitlist control hospital records, and withdrawal signs and urinary opioid excretion measurable NR None criminality registers, social security information,
on admission to the clinic etc.
- q " i clinical
Kakko 2003 2000-2001 Sweden Detox followed by placebo DSM-IV opioid dependence NR None fﬁ;‘lzus and adverse events recorded in clinica
DSM-IV criteria of heroi tti fi ti i d t in clinical
Kinlock 2009 2003-2006 United States | Counselling S . cr'l eria of heroin depgndence a ' |me9 mcarcerg ion and No Prison Sgnous and adverse events recorded in clinica
physiologically dependent during year prior to incarceration trials.
No Serious and adverse events recorded in clinical
Krook 2002 2000 Norway Placebo DSM-IV opioid dependence (previous OAT — None trials
14) '
. - - . Serious and adverse events recorded in clinical
Lee 2018 2014-2017 United States | Naltrexone (injectable) DSM-5 opioid use disorder NR None trials
. . . . Serious and adverse events recorded in clinical
Ling 2010 2007-2008 United States | Placebo (implant) DSM-IV opioid dependence No None trials
hi - i clinical
Metzger 2015 2007-2011 China, Detoxification DSM-IV opioid dependence NR None serious and adverse events recorded in clinica
Thailand trials.
Newman 1979 1972-1975 Hong Kong Detoxification Documethed hls't(.)ry of.addlctlon and currc?nt addiction as determined by 3 NR None S(-?'rlous and adverse events recorded in clinical
consecutive positive urine tests for morphine trials.
Rich 2015 2011-2015 United States | Withdrawal Enrolment in Rhode Island MMT programme at time of incarceration No Prison fﬁ:lcs)us and adverse events recorded in clinical
. - Serious and adverse events recorded in clinical
Schottenfeld 2008 2003-20057? Malaysia Naltrexone (oral) DSM-IV opioid dependence NR None trials
Strain 1993 A 1988-1990 United States | Detoxification Hlstqry of |ntr§aver.10us 0p|9|d depgndence, urine sample positive for opioids, and No None S(?rlous and adverse events recorded in clinical
physical examination consistent with acute and chronic needle use trials.
- i clinical
Tanum 2017 2012-2015 Norway Naltrexone DSM-IV opioid dependence NR None fﬁ:lzus and adverse events recorded in clinica
Yancovitz 1991 1989 United States | Waitlist NR NR None Serious and adverse events recorded in clinical

trials.

A Additional data supplied by authors.
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eTable 14: Characteristics of participants in included primary observational studies

Study

% other physical health

% homeless or unstable

Fuiien i) N % HIV+ % HCV+ % SUD % mental disorders SelTETS e % prison history % sex work history
Abrahamsson 2017 4501 NR NR NR Received inpatient psychiatric NR NR NR NR
treatment—8
Ledberg 2017* A 441 NR NR NR NR NR NR NR NR
Appel 2000 1544 NR NR NR NR NR NR NR NR
Bakker 2017 278 3 57 NR Psychiatric illness — 25 NR NR Crimi”a;rzecords - Women — 40
Bazazi 2018 291 100 NR NR NR NR NR 100 NR
Bukten 2019 7843 NR NR NR NR NR NR NR NR
Buster 2002 5200 NR NR NR NR NR NR NR NR
Chang 2015 983 18 91 23 NR Syﬁ\illi?’;trﬁﬁ:;zsig;’;i;elf . NR NR NR
Cousins 2011 A 3162 NR NR NR Psychiatric admissions — 33 NR NR NR NR
Cousins 2016 A 6983 NR NR NR NR NR NR NR NR
Davoli 2007 10258 8 NR NR Psychiatric comorbidity — 13 NR NR NR NR
Degenhardt 2009 # 42676 NR NR NR NR NR NR NR NR
Digiusto 2004 1244 NR NR NR NR NR NR NR NR
Dupouy 2017 A 713 1 NR 10 Hospitalisa.]tion for psychiatric NR NR NR NR
disorder —4
Durand 2020 A »899 NR NR NR Mental/behavioural disorder Digesti\{e system diseases — 34 NR NR NR
- 66 Respiratory diseases — 24
Evans 2015 32322 NR 13 NR Mental illness — 23 Disability — 16 NR NR NR
Fellows-Smith 2011 2520 NR NR NR NR NR NR NR NR
Fugelstad 2007 848 NR NR NR NR NR NR NR NR
Gearing 1974 3850 NR NR NR NR NR NR NR NR
Gronbladh 1990 281 NR NR NR NR NR NR NR NR
Hickman 2018 # 11033 NR NR 19 Self-harm history — 2 NR 2 6 NR
Huang 2011 1982 15 NR NR NR NR NR 100 NR
Huang 2013 A 1616 18 77 Alcohol use disorder — 20 Psychiatric Rx history —11 Cardiovasc.ular disease ~ 6 NR NR NR
Respiratory — 2
Kelty 2019 A 8226 NR 53 NR NR NR NR NR NR
Kimber 2015 A 46531 NR NR NR NR NR NR 37 NR
Degenhardt 2014* A 16453 NR NR NR NR NR NR 100 NR
Larney 2014* 16715 NR NR NR NR NR NR 100 NR
Langendam 2001 827 27 NR NR NR NR NR NR NR
Larochelle 2018 17568 NR NR NR Anxiety ~ 17 NR NR NR NR
Depression — 21

Liu 2013 306786 6 NR NR NR NR NR NR NR
Marsden 2017 # 12260 NR NR Problematic alcohol use — 31 NR NR NR NR NR
Morozova 2013 # 110 68 NR NR NR Pulmonary tuberculosis — 100 NR NR NR
Muga 2014 A 1678 54 74 NR Mood disorders — 46 NR NR NR NR
Pavarin 2017 A 2234 5 35 NR NR NR NR NR NR
Pearce 2020 * 55347 2 3 Concurrent SUD — 64 MH disorder — 64 Chronic pain — 54 NR NR NR
Pierce 2016 151983 NR NR NR NR NR NR NR NR
Reece 2010 2518 NR NR NR NR NR NR NR NR
Scherbaum 2002 244 NR NR NR Unspecified — 70 NR NR NR NR
Weber 1990 297 100 NR NR NR NR NR NR NR

A Additional data supplied by authors.
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eTable 15: Characteristics of participants in included RCTs

(S;:(tir‘:or, ref) N % HIV+ % HCV+ %SUD % with mental disorders % with other physical health problems uf’s:‘aobTee:\?:s?r:g ‘y:“’; ::;n % ;?S);::;rk
Gordon 2014 211 NR NR NR NR NR NR 100 NR
Gruber 2008 # 111 NR NR 12 Major depression — 31 Latent TB infection — 100 NR NR NR
Gunne 1981 34 NR NR NR NR NR NR NR NR
Kakko 2003 40 3 75 0 Psychosis/any major psychiatric condition — 0 Hepatitis B—35 NR NR NR
Kinlock 2009 211 NR NR NR NR NR NR 100 NR
Krook 2002 106 NR NR 100 NR NR NR NR NR
Lee 2018 570 NR NR 0 History of psychiatric disorders — 67 Any serious medical condition — 0 NR NR NR
Ling 2010 163 0 NR 0 History of psychosis — 0 NR NR NR NR
Metzger 2015 1251 0 NR NR NR NR NR NR NR
Newman 1979 100 NR NR NR Psychosis/major psychiatric illness — 0 TB and peptic ulcer — 100 NR NR NR
Rich 2015 87 26 38 0 NR Hepatitis B~ 2 NR 100 NR
Pulmonary tuberculosis — 17
Schottenfeld 2008 247 NR NR NR Any major mental illness - 0 Any chronic illness — 0 NR NR NR
Strain 1993 A 159 3 54 0 Any serious psychiatric condition — 0 Any serious somatic illness — 0 NR NR NR
Tanum 2017 301 3 53 NR NR NR NR NR NR
Yancovitz 1991 111 NR NR 12 Major depression — 31 Latent TB infection — 100 NR NR NR

A Additional data supplied by authors.
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eFigure 2: All-Cause Mortality in OAT Compared to Out of OAT

N N Deaths Favours In  Favours Qut of %
Study Deaths [ PY In [ PY Out OAT OAT ES (95% CI) Weight
Australia :
Digiusto, 2004%! - M+B 0/268 2120 f— 1 0.00 (0.00, 0.02) 013
Reece, 20105 -B 31 40/6911 * 0.46 (0.14, 1.50) 0.80
Degenhardt, 20095°-M+B  1223/202337 2580/223661 s 0.52 (0.49, 0.56) 5.66
Kimber, 2015% - M+B 481/83486 1211119691 s 0.57 (0.51, 0.63) 5.50
Kelty, 2019 - M+B 87/149390 177119188 :* 0.63 (0.49, 0.81) 445
Fellows-Smith, 201134- M 14/1922 23/3096 l—(— 0.98 (0.50,191) 193
Subtotal (l-squared = 77.8%, p = 0.000) Q 057 (0.47,0.70) 18.46
- |
East Asia 1
Huang, 20112 -M 31245 28719 > 1 0.06 (0.02, 0.20) 0.78
Chang, 20153'-M+B 16/2861 521535 —— : 017 (0.09,0.29) 2.39
Huang, 20133 -M 13/551 13/209 0.38 (0.18, 0.82) 157
Liu, 2013*%-M 1527190646  4046/282059 0.56 (0.53, 0.59) 5.69

Subtotal (l-squared = 90.6%, p = 0.000) 0.24 (0.10, 0.58) 10.42

Europe

H |

Scherbaum, 2002%%-M  18/1114 14172 0.20 (0.10, 0.40) 1.80
Dupouy, 2017% -B 411402 25/1818 »> T 0.21(0.07, 0.60) 0.96
Gronbladh, 199045 - M 16/1085 a0/1407 —— 0.26 (0.15, 0.44) 2.51
Durand, 202047 - M 10711875 45/1426 —— | 0.29(0.20, 0.40) 3.73
Cousins, 2016%° - M 115/22648 98/6247 —_ 0.32(0.25,042) 435
Bakker, 2017 - M+B 151289 261892 —_— 0.40 (0.21, 0.75) 2.04
Bukten, 20194 - M+B 378272 31911345 + 0.46 (0.40, 0.53) 5.25
Fugelstad, 2007%% - M 773354 1082171 —— 0.46 (0.34, 0.62) 4.16
Weber, 1990 - M 7169 3331 d 0.47(0.21, 1.06) 1.44

Abrahamsson, 201747-M+B194/14550 163/6888
Hickman, 2018% - M+B  132/14385 384725714
Cousins, 20114 -M G1/4068 794313

0.56 (0.46, 0.69) 4.83
0.61(0.50, 0.75) 4.91

o 0.82 (0.59, 1.14) 3.84
Pavarin, 20173 - M+B 36/5081 77111242 P 1.03 (0.70, 1.54) 3.38
Muga, 201432 - M 209/9685 142/5439 e 1.18 (0.97, 1.44) 489
Morozova, 2013% - M 6/13 nz2 *> 1.83(0.46, 7.31) D.60

Subtotal (l-squared = 89.3%, p = 0.000) 0.50 (0.38, 0.64) 48.67

MNorth America

Gearing, 1974 -M 11014474 331170 0.27 (0.18, 0.40) 3.43
Larochelle, 201852-M+B  43/2256 764115026 0.37 (0.28, 0.51) 4.05
Evans, 20155 - M 163125277 B68/51380 0.38 (0.32, 0.45) 5.13
Appel, 20001 - M 93/6130 832355 0.43 (032, 0.58) 4.14

I
tii}--_@ “|_,l_“

Pearce, 2020 - M+B 21977202315 48331198502 0.45 (0.42, 0.47) 571

Subtotal (l-sguared = 60.0%, p = 0.040) O: 0.40 (0.34, 0.46) 22.45
. |
Overall (l-squared = 88.6%, p = 0.000) Lo 0.47 (0.42, 0.53) 100.00
1
NOTE: Weights are from random effects analysis 1
| |
01 1 1 10

© 2021 American Medical Association. All rights reserved.



eFigure 3: All Cause Mortality in and out of OAT in RCTs

All cause mortality in RCTs of OAT and a comparator by setting

Deaths/N  DeathsiN %
Study QAT Comparator RR (95% CI) Weight
Community
Kakko, 2003 - B 0/20 4120 + 0.20 (0.01,282) 11.82
Gunne, 1981 -M 017 217 + 0.33(0.03,4.28) 7.33
Yancovitz, 1991-M 0/149 21152 + 0.34(0.03,4.24) 7.80
Metzger, 2015 - B 8/623 9/627 —_— 0.94 (057, 1.57) 44.36
Lee, 2018-B 41287 3283 —— 1.13(0.59, 217) 1848
Newman, 1979 - M 3150 1/50 o . 1.50(0.82,273) 1021
Krook, 2002 - B 0/55 0/51 (Excluded) 0.00
Schottenfeld, 2008 - B 0/44 082 (Excluded) 0.00
Gruber, 2008 - M T2 039 (Excluded) 0.00
Strain, 1993 - M 0/166 0/81 (Excluded) 0.00
Tanum, 2017 -B 0/79 0/80 (Excluded) 0.00
Ling, 2010- B 0/108 0/55 (Excluded) 0.00
Subtotal (l-squared = 22.5%, p = 0.265) <:> 0.86 (059, 1.23)  100.00
Prison
Rich, 2015- M 0114 0/109 (Excluded) 0.00
Kinlock, 2009 - M 071 0140 (Excluded) 0.00
Gordon, 2014 -B 0104 0107 (Excluded) 0.00
Subtotal (l-squared = %, p=.) ) 0.00
I I I
.M 1 1 10
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eTable 16: Meta-regression of potential sources of heterogeneity in the pooled all-cause crude mortality rate ratio (in vs. out of OAT)

N studies Coefficient (SE) Adj. R? P

Cohort characteristics at baseline

% injecting 6 .9882901(.0121986) -4.26% 0.394

% women 25 1.008945(.0199953) -7.34% 0.657

Mean/median age 24 .9594928(.0535743) 1.07% 0.467

% HIV positive 11 1.009127(.0087951) -2.66% 0.324

% HCV Positive 8 .9969695(.0079878) -19.12% 0.718
Study characteristics

Year of follow-up completion 27 1.009268(.0095595) 1.02% 0.339

Sample size 30 1.000001(2.02e-06) -6.52% 0.634

Person-years of follow-up 30 1.000001(8.74e-07) -5.79% 0.537

Length of follow-up (years) 19 1.028529(.0354897) 1.39% 0.426
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eFigure 4: Cause-specific mortality: all injury and poisoning

All injury and poisoning mortality on OAT compared to off OAT

Study

Digiusto, 2004
Fugelstad, 2007
Scherbaum, 2002
Chang, 2015
Gronbladh, 1990
Pearce, 2020
Bukten, 2019
Appel, 2000
Ledberg, 2017
Huang, 2013
Degenhardt, 2009
Kimber, 2015
Hickman, 2018
Reece, 2010
Pavarin, 2017
Muga. 2014

Kelty, 2019

Medication

Type

Mixed
IMethadone
IMethadone
Mixed
IMethadone
Mixed
Mixed
IMethadone
IMethadone
IMethadone
Mixed
Mixed
MMixed
Buprenorphine
Mixed
IMethadone

Mixed

Deaths/PY

Deaths/PY in OAT out of OAT

0268 2/20 <= |

713354 8472171 —_—— E

61114 13172 —_————— X

8/2861 29/1535 —o—i

/1085 73/1407 —_—

6111202315 2254/198502 -+

190/29172 25011345 ——

57/6130 7112355 —

211325 23/549 —_—
11551 117209 —_——
696/186542 1850/201073 +

235/83486 6521119691 ;-
48/14385 153125714 E —
31119 35/6911 —
10/5081 3311242 —
47/9685 3715439 —_—
5514990 97119188 ——

Overall (I-squared = 90.2%, p = 0.000)

NOTE: Weights are from random effects analysis

ES (95% Cl)

0.01 (0.00, 0.33)
0.05 (0.02, 0.12)
0.07 (0.03, 0.19)
0.15 (0.07, 0.32)
0.16 (0.08, 0.32)
0.27 (0.24, 0.29)
0.30 (0.24, 0.36)
0.31(0.22, 0.44)
0.38 (0.21, 0.68)
0.38 (0.16, 0.87)
0.41(0.37, 0.44)
0.52 (0.45, 0.60)
0.53 (0.38, 0.73)
053 (0.16, 1.72)
0.67 (0.33, 1.36)
0.71(0.46, 1.10)
0.73 (0.52, 1.01)

0.34 (0,27, 0.42)

%

Weight

100.00

.01
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eFigure 5: Cause-specific mortality: drug-induced

Drug-induced mortality on OAT compared to off OAT

IMedication Deaths/PY %

Study Type Deaths/PY in OAT out of QAT ES (95% CI) ‘Weight

T
Fugelstad, 2007 Methadone 0/3354 872171 f: : 0.00 {0.00, 0.08) 0.62
Weber, 1990 Methadone 0/169 121371 { -4 : 0.09 {0.01, 1.49) 0.60
Gearing, 1974 Methadene 3314474 211170 —_— : 0.13 (0.07,0.22) 512
Gronbladh, 1990 Methadene 711085 T0/1407 —_— : 0.13 (0.06, 0.28) 3.95
Pearce, 2020 Mixed 460/202315 1837/198502 - : 0.25(022,027) 714
Appel, 2000 Methadone 37/6130 56/2355 — : 0.25{0.17,0.38) 585
Davaoli, 2007 Methadone 75751 347370 _.—:— 0.26 (0.12, 0.60) 3.78
Bukten, 2019 Mizxed 160/29172 22711345 —— : 0.27 {0.22,0.34) 6.85
Degenhardt, 2008  Mixed 434/186542 14117201073 ->- 0.33 (0.30,0.37) TA3
Abrahamsson. 2017 Mixed 83/14550 110/6888 —— 0.36 (0.27,0.47) 651
Hickman, 2018 Mizxed 35/14385 125025714 —_—— 0.50 {0.34, 0.73) 6.07
Kimber, 2015 Mizxed 162/83456 464/119691 —— 0.50 {0.42, 0.60) 6.93
Pierce, 2016 Mizxed 7121272280 787170666 : - 0.57 (0.51,0.63) 7.14
Kelty, 2019 Mixed 35/14980 TIM91588 :—.— 0.61 (D.41,0.92) 582
Cousins, 2016 Methadone 54/22345 24/6195 :—+— 0.62 (0.39, 1.01) 5.49
Pavarin, 2017 Mixed 7/5081 24/11242 —;—0—— 0.65 (028, 1.50) 3.66
Durand, 2020 Methadone 48/11575 71426 —:—-0— 0.82 (0.37, 1.82) 3.88
Buster, 2002 Methadene 4218747 26/10983 : —— 0.95 (0.58, 1.54) 5.44
Huang, 2013 Methadone 1/551 0209 : -+ } 1.14 (D.04, 33.92) 0.43
Cousins, 2011 Methadone 31/4063 24/4313 : —— 1.37 (0.80,2.33) 520
Reece, 2010 Buprenorphine 3/1119 13/6911 ; —— 1.43 (0.41,5.00) 228
Qverall {I-squared = 92.0%, p = 0.000) ¢ 0.41 {0.33,0.52) 100.00

1
NOTE: Weights are from random effects analysis !

T ' T
m 1 3
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eFigure 6: Cause-specific mortality: accidental drug-induced

Accidental drug-induced mortality on OAT compared to off OAT

Medication Deaths/PY %

Study Type Deaths/PY in OAT out of OAT ES (95% CI) Weight
1
1

Gronbladh, 1990 Methadone  7/1085 701407 —_— : 0.13 (0.06, 0.28) 762
1
I

Ledberg, 2017 Methadone  8/1325 18/549 <+ ; 0.18 (0.08, 0.42) T7.01
I
1

Pearce, 2020 Mixed 4281202315 1745/198502 - ! 0.24 (0.22, 0.27) 17.87
I
I
I

Degenhardt, 2005 Mixed 391/186542 1279/201073 - 0.33 (0.29, 0.37) 17.80
i
1
1

Hickman, 2018 Mixed 30114385 115/25714 —_—— 0.47 (0.31, 0.70) 13.32
1
I
I

Kimber, 2015 Mixed 126/83486 355/119691 : —— 0.51 (0.42, 0.62) 16.72
I
I

Kelty, 2019 Mixed 29/145990 68/19188 :—-‘-— 0.55 (0.35, 0.84) 12.73
I
I

Pavarin, 2017 Mixed 7/5081 24111242 : . 0.65 (0.28, 1.50) 6.92
I

Overall (I-squared = 83 3%, p = 0.000) Q 0.35(026,046) 10000

MNOTE: Weights are from random effects analysis
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eFigure 7: Cause-specific mortality: accidental opioid

Accidental opioid mortality on OAT compared to off OAT

Medication Deaths/PY %

Study Type Deaths/PY in QAT out of OAT ES (95% CI) Weight
[
I

Gronbladh, 1980 Methadone 0/1085 571407 é ! 0.01(0.00,0.18) 124
I
I

Appel, 2000 Methadone 2/6130 19/2355 ( + : 0.04 (0.01,0.17)  3.80
I
I

Ledberg, 2017 Methadone 6/1325 17/549 : 0.15(0.06, 0.37)  7.03
I
I

Pearce, 2020 Mixed 2417202315 11471198502 " 0.21(0.18.0.24) 1640
I
I

Reece, 2010 Buprenorphine /1119 11/6911 ; 0.27 (0.02, 4.57) 1.20
[

Degenhardt, 2009 Mixed 352/186542 1164/201073 - 0.33(0.29.0.37) 1653
i

Kelty, 2019 Mixed 20/14990 59/19188 —:—Q— 0.43(0.26,0.72) 11.93
I

Kimber, 2015 Mixed 100/83486 296/1159691 : —— 0.48(0.39,061) 1561
I
I

Larochelle, 2018 Mixed 25/2256 34315026 :—0— 0.49(032.0.73) 1334
I
I

Hickman, 2018 Mixed 26114385 90/25714 | ———— 0.52 (033, 0.80) 1292
I

Overall (l-squared =88.1%, p=0.000) Q 0.31(0.23,043) 100.00
I
I

NOTE: Weights are from random effects analysis :
1

|
.01
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eFigure 8: Cause-specific mortality: suicide

Suicide mortality on OAT compared to off OAT

Medication Deaths/PY out %o
Study Type Deaths/PY in OAT of OAT ES (95% CI) Weight
|
Digiusto, 2004 Mixed 0/268 1/20 ( + : 0.02 (0.00,0.73) 052
Pearce, 2020 Mixed 66/202315 224198502 —_—— E 0.29(0.22, 0.38) 21.55
Huang, 2013 IMethadone 41551 41209 - : 0.38 (0.09, 1.52) 2.87
Kimber, 2015 Mixed 36/83486 113/119681 ——— 0.46 (0.31, 066) 17.52
Fugelstad, 2007  Methadone 513354 72171 —— 0.46 (0.15, 1.46) 4.01
Degenhardt, 2009 Mixed 139/186542 310201073 —— 0.48 (0.40, 0.59) 24.62
Pavarin, 2017 Mixed 215081 811242 : + 0.55(0.12,260) 234
Bukten, 2019 Mixed 19/29172 1011345 —i—.—— 0.58(0.26,1.30) 7.21
Gronbladh, 1920 Methadone 11085 21407 : g 065 (0.06, 7.15) 1.02
I
Reece, 2010 Buprenorphine 0/1119 4/6911 : -+ ) 0.69 (0.04, 12.99) 0.69
I
Weber, 1990 Methadone 0169 1371 : - > 0.73 (0.02, 21.87) 0.52
Hickman, 2018 Mixed 914385 19/25714 —E——O—— 0.85(0.38,1.87) 7.30
Kelty, 2019 Mixed 13/14990 19119188 -5—0— 0.88 (0.43,1.77) 866
Ledberg, 2017 IMethadone 31325 1/549 : + ) 124 (013, 11.95) 1.15
1
Overall (I-squared = 37.0%, p = 0.081) @ 0.48 (0.37,061) 100.00
I
NOTE: Weights are from random effects analysis :
| ' |
.0 8
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eFigure 9: Cause-specific mortality: violence

Violent deaths on OAT compared to off OAT

Study

Pearce, 2020

Appl, 2000

Degenhardt, 2009

Weber, 1990

Reece, 2010

Kimber, 2015

Gronbladh, 1930

Hickman, 2018

Medication

Type

Mixed

Methadone

Mixed

Methadone

Buprenorphine

Mixed

Methadone

Mixed

Qverall (l-sguared = 66.3%, p = 0.004)

Deaths/PY in QAT

231202315

15/6130

30/186542

0169

01119

19/83486

111085

1114385

NOTE: Weights are from random effects analysis

Deaths/PY out

of OAT

67/198502

14/2355

51/201073

10371

38911

14/115691

01407

025714

—_—
1
1
—_——
hY
7
= N
* 7

-

--b---F-------}--4--

L ]

NN

ES (95% CI)

0.34 (0.21, 0.54)

0.41(0.20, 0.85)

0.63 (0.40, 1.00)

0.73(0.02, 21.87)

0.88 (0.04, 17.62)

1.95(0.98, 3.88)

3.89 (0,13, 115.92)

536 (0.18, 159.85)

0.72(0.39,1.33)

Weight

2354

19.78

23.85

294

3.66

20.35

294

294

100.00
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eFigure 10: Cause-specific mortality: motor vehicle and transport accidents

Motor vehicle and transport accident mortality on OAT compared to off OAT

Medication Deaths/PY out %

Study Type Deaths/PY in OAT of OAT ES (95% CI) Weight
1
1

Digiusto, 2004 Mixed 0/268 1120 < + : 0.02 (0.00, 0.73) 189
1
|

Huang, 2013 Methadone 5/551 6/209 . T 0.32 (0.10, 1.04) 11.67
1
1

Gronbladh, 1990 Methadone 0/1085 11407 + : > 0.43(0.01,12.88) 1.89
1
|

Hickman, 2018 Mixed 314385 8/25714 — 0.67 (0.18, 2.53) 988
1

Kimber, 2015 Mixed 16/63486 241119691 —_———————— 0.96 (0.51, 1.80) 2415
1

Degenhardt, 2009 Mixed 80/186542 89/201073 ——— 0.97(0.72,1.31) 3592
1

Reece, 2010 Buprenorphine  0/111% 1/6911 : +» > 2.06 (0.07,61.39) 1.89
1
1

Pavarin, 2017 Mixed 1/5081 1111242 r . > 221(0.14,3538) 277
1
1

Ledberg, 2017 Methadone 3M325 0/549 - + > 290 (0.15,57.90) 239
1
1
I

Kelty, 2019 Mixed 7114990 2119188 | + > 4.48(0.93, 21.57) 756
1

Overall (l-squared =31.1%, p = 0.159) < 0.90 (0.56, 1.45) 100.00
1
1

NOTE: Weights are from random effects analysis :
1

| 1
.01 1 8
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eFigure 11: Cause-specific mortality: falls, fires, burns drownings

Falls etc mortality on OAT compared to off OAT

Medication Deaths/PY out %

Study Type Deaths/PY in QAT of QAT ES (95% CI) Weight
I
1

Kimber, 2015 Mixed 3183458 12119691 —p— : 0.36 (0,10, 1.27) 16.94
1
1
I

Huang, 2013 Methadone 1551 1209 + T 0.38 (0.02, 6.06) 353
1
I
1

Kelty, 2019 Mixed 2114990 519188 + 0.51(0.10, 2.64) 10.09
1
I
I

Hickman, 2015 Mixed 2114385 325714 : + 1.19 (0.20, 7.13) 847
1
I
1

Degenhardt, 2009 Mixed 177156542 15201073 —y—.— 1.22 (0.61, 2.45) 56.26
I
1
‘ N

Ledberg, 2017 Methadone 1/1325 /549 + 7 1.24 (0.04, 37.05) 235
|
I
‘ N\

Reece, 2010 Buprenorphine /1119 1/6911 : + V4 2.06 (0.07, 61.39) 235
I
1

Overall (l-squared = 0.0%, p = 0.682) I > 0.88 (0.52, 1.48) 100.00
1
I
1
|

HOTE: Weights are from random effects analysis I
I
.

1 I
01 8
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eFigure 12: Cause-specific mortality: all liver-related

All liver-related mortality on OAT compared to off OAT

IMedication Deaths/PY out %

Study Type Deaths/PY in OAT of OAT ES (95% CI) Weight
]
]

Chang, 2013 Mixed 0/2881 51535 ( + 1 0.05 (0.00, 0.89) 093
]
]

Hickman, 2018  Mixed 9/14385 51/25714 —_—— ] 032 (0.16,0.64) 9.83
|
1

Kimber, 2015 Mixed 77/83486 165/119631 — 067 (0.51,0.88) 20.40
|

Muga, 2014 Methadone 22/9685 155439 —_—— 0.82 (0.43,1.59) 10.76

Pearce, 2020 Mixed 345202315 334/198502 —— 1.01 (0.87, 1.18) 2335

Degenhardt, 2009 Mixed 125/186542 119/201073 —— 1.13 (0.88, 1.46) 20.93

Kelty, 2019 Mixed 514590 4719188 : * 1.60 (0.43, 5.96) 396
]

Huang, 2013 Methadone 2/551 0/209 : na ) 1.90 (0.09, 42.05) 0.82
]

Pavarin, 2017 Mixed 7/5081 811242 : —— 1.94 (0.70,5.34) 6.01
]

Reece, 2010 Buprenorphine 0/1119 1/6911 : + > 2.06(0.07,61.39) 069
|

Ledberg, 2017 Methadone 2/1325 07549 : + > 2.07 (0.09,45.94) 082
1

Gronbladh, 1990 Methadone 2/1085 071407 : ¢> 6.48 (0.29, 143.73) 0.82
]

Weber, 1990 Methadone 1169 07371 : ¢> 6.60 (0.22, 196.81) 0.69

Overall (l-squared = 57.7%, p = 0.005) Q) 0.89 (0.67,1.19)  100.00
]
]
]

NOTE: Weights are from random effects analysis ]
1

I T
.01 1 8
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eFigure 13: Cause-specific mortality: viral hepatitis

Viral hepatitis mortality on compared to off OAT

Study

Kimber, 2015

Hickman, 2018

Kelty, 2019

Pearce, 2020

Degenhardt. 2009

Pavarin, 2017

Muga, 2014

Ledberg, 2017

Fugelstad, 2007

Medication

Type

Mixed

Mixed

Mixed

Mixed

Mixed

Mixed

Methadone

Methadone

Methadone

Deaths/PY in OAT

36/83486

4114385

2114990

191/202315

69/186542

3/5081

22/9685

211325

11/3354

Overall (l-squared = 0.0%. p = 0.610)

NOTE: Weights are from random effects analysis

Deaths/PY out

of OAT

59/119691

6/25714

219188

134/198502

471201073

4111242

T/5439

0/549

3217

*

b

L ]

\%

L

L 3

4

N\ %

ES (95% Cl)

0.87 (0.58, 1.32)

1.19(0.34, 4.22)

1.28(0.18, 9.09)

1.40 (112, 1.74)

158 (1.09, 2.29)

1.66 (0.37, 7.41)

177 (0.75, 4.13)

2.07 (0.09, 45.94)

2.37 (0.66, 8.51)

1.35 (1.15, 1.60)

Weight

15.72

1.69

0.70

55.36

19.65

121

373

0.28

1.66

100.00
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eFigure 14: Cause-specific mortality: all alcohol related

All alcohol-related mortality on OAT compared to off OAT

Medication Deaths/PY out %
Study Type Deaths/PY in OAT of QAT ES (95% Cl) Weight
[
I
Chang, 2015 Mixed 072861 1/1535 ( g . 0.18 (0.01,533) 0.32
I
I
Hickman, 2018 Mixed 5114385 31725714 + : 0.29 (0.11, 0.74) 419
I
I
Pavarin, 2017 Mixed 1/5081 5111242 + I‘ 0.44 (0.05, 3.79) 0.81
I
Kimber, 2015 Mixed 19/83486 521119681 —_— 0.52 (0.31, 0.89) 13.53
Pearce, 2020 Mixed 771202315 135/198502 —p— 0.56 (0.42,0.74) 47.67
Appel, 2000 Methadone  31/6130 17/2355 —;—0—— 0.70 (0.39,1.27) 10.67
i
l
Degenhardt, 2009 Mixed 37186542 53/201073 —:—0— 0.75 (0.49, 1.15) 21.18
I
Kelty, 2019 Mixed 2114990 2115188 : <+ > 1.28 (0.18, 9.09) 097
I
1
Muga, 2014 Methadone  1/9685 0/5439 : + > 1.68 (0.06, 50.22) 0.32
I
I
Fugelstad, 2007 Methadone  1/3354 02171 T &+ > 1.94 (0.07, 57.87) 0.32
I
Overall (I-squared = 0.0%, p = 0.727) @ 0.59 (0.49,0.72) 100.00
I
1
1
NOTE: Weights are from random effects analysis :
L
I |
01 1 8
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eFigure 15: Cause-specific mortality: cancer

Cancer mortality on OAT compared to off OAT

Medication Deaths/PY out %
Study Type Deaths/PY in OAT  of OAT ES (95% CI) Weight
T
I
Chang, 2015 Mixed 312861 5/1535 4 : 0.32(0.08, 1.35) 375
1
Kelty, 2019 Mixed 2/149%0 7119188 <> : 0.37 (0.08, 1.76) 319
I
I
Kimber, 2015 Mixed 51/83486 1437119691 —_—— 0.51(0.37,0.70) 19.15
|
1
Pearce, 2020 Mixed 334/202315 609/198502 - : 054 (0.47, 0.61) 2330
Degenhardt, 2009 Mixed 69/186542 1271201073 —_—— 059 (0.44,0.79) 19.83
I
Fugelstad, 2007 Methadone 2/3354 22171 L g 0.65 (0.09, 4.59) 215
I
I
Hickman, 2015 Mixed 34/14385 56/25T14 —_—— 1.09 (0.71, 1.66) 16.40
I
1
Reece, 2010 Buprenorphine  0/1119 1/6911 : + > 2.06(0.07,61.39) 0.76
I
I
Muga, 2014 Methadone 18/9685 4/5439 ! + 253 (0.86, 7.47) 587
I
I
Ledberg, 2017 Methadone 31325 0/549 + > 290 (0.15,57.90) 097
I
1
Pavarin, 2017 Mixed 6/5081 4111242 : —— > 332(0.94,1176) 460
Overall (l-squared =63.2%, p=0.002) @ 0.72 (0.54, 0.98) 100.00
I
I
NOTE: Weights are from random effects analysis :
1
[ |

.01 1 8

© 2021 American Medical Association. All rights reserved.



eFigure 16: Cause-specific mortality: cardiovascular disease

Cardiovascular disease mortality on OAT compared to off OAT

Medication Deaths/PY out %
Study Type Deaths/PY in OAT  of QAT ES (95% CI) Weaight
'
Huang, 2013 Methadone 0/551 21209 ( 4 : 0.08 (0.00, 1.68) 0.20
I
Kelty, 2019 Mixed 2/14990 12/19188 + : 0.21(0.05, 0.95) 0.84
I
I
Ledberg, 2017 Methadone 211325 2/549 + T 0.41(0.06, 2.94) 0.49
I
I
Pavarin, 2017 Mixed 1/5081 511242 + ' 0.44(0.05, 3.79) 041
I
]
Hickman, 2018 Mixed 13114385 3825714 —_— 0.61(0.33,1.15) 464
Pearce, 2020 Mixed 2371202315 380/198502 —— 0.61(0.52,0.72) 50.34
Kimber, 2015 Mixed 60/83486 112/119691 ——t 0.77 (0.56, 1.05) 17.26
I
Chang, 2015 Mixed 32861 2/1535 : + 0.80(0.13, 4.82) 0.59
Degenhardt, 2009 Mixed 88/186542 110/201073 —— 0.86 (0.65,1.14)  21.06
Fugelstad, 2007 Methadone 3/3354 22171 : 0.97 (0.16, 5.81) 059
I
I
Muga, 2014 Methadone 20/9685 1175439 —_— 1.02 (0.49, 2.13) 342
I
I
Reece, 2010 Buprenorphine  0/1119 176911 g ) 206(0.07,6139) 0.16
I
Overall (l-squared = 4.1%, p = 0.405) 0 0.69 (0.60, 0.79) 100.00
I
I
NOTE: Weights are from random effects analysis :
]
I I
1

0
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eFigure 17: Cause-specific mortality: chronic respiratory disease

Chronic respiratory disease mortality on OAT compared to off OAT

Medication Deaths/PY out %

Study Type Deaths/PY in OAT of OAT ES (95% CI) Weight

1
y ]

Kelty, 2019 Mixed 0/14990 4/19188 < * L 0.14 (0.01, 2.69) 0.49
1
1
1

Ledberg, 2017 Methadone 111325 1/549 * - 0.41(0.03, 6.62) 0.55
1
1
: N

Pavarin, 2017 Mixed 05081 111242 + : 7 0.74(0.02, 21.98) 0.37
1
1

Hickman, 2018 Mixed 814385 18/25714 —— : 0.79(0.35, 1.83) 6.14
1
]

Kimber, 2015 Mixed 18/83486 311119691 —_— 0.83(0.47, 1.49) 12.62

Pearce, 2020 Mixed 125202315 1321198502 —— 0.93(0.73, 1.19) A7

Degenhardt, 2009 Mixed 19/1856542 11/201073 —— 1.86 (0.89, 3.91) 7.72

Muga, 2014 Methadone 5/9685 1/5439 2.81(0.33,24.04) 0.92

L 4
N

Overall (I-squared = 0.0%, p = 0.482) > 0.95 (0.78, 1.17) 100.00

NOTE: Weights are from random effects analysis

)]

@
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eFigure 18: Cause-specific mortality: digestive disorders

Digestive disorder mortality on OAT compared to off OAT

Study

Chang, 2015

Kimber, 2015

Hickman, 2018

Degenhardt, 2009

Muga, 2014

Pearce, 2020

Ledberg, 2017

Pavarin, 2017

Overall (l-squared = 50.0%, p = 0.051)

Medication

Type

Mixed

Mixed

Mixed

Mied

Methadone

Mixed

Methadone

Mixed

Deaths/PY in QAT

0/2861

7183486

2/14385

20/186542

6/9685

36/202315

11325

215081

MNOTE: Weights are from randem effects analysis

Deaths/PY out

of OAT

31535 <
33119691

10725714

26/201073

3/5438

31198502

0/549

4

L J

L 4

0/11242

*

NN

ES (95% CI)

0.08 (0.00, 1.53)

0.30 (0.13, 0.69)

0.36 (0.08, 1.63)

0.83 (0.46, 1.49)

1.12(0.28, 4.49)

1.14(0.70, 1.84)

1.24 (0.04, 37.05)

11.06 (0.50, 245.33)

0.71(0.40, 1.26)

Weight

325

19.51

931

2426

1nn

26.42

259

3.05

100.00
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eFigure 19: Cause-specific mortality: HIV-related

HIV-related mortality on OAT compared to off OAT

Study

Chang, 2015

Hickman, 2018

Degenhardt, 2005

Weber, 1950

Pearce, 2020

Kimber, 2015

Muga, 2014

Pavarin, 2017

Fugelstad, 2007

Medication

Type

Mixed

Mixed

Mixed

Methadone

Mixed

Mixed

Methadone

Mixed

Methadone

Deaths/PY in QAT

112861

0/14385

35/186542

5169

1617202315

5/83486

122/9685

6/5081

48/3354

Overall (l-squared = 72.9%, p=0.000)

NOTE: Weights are from random effects analysis

Deaths/PY out

of OAT

41535

L 3

2125714

55/201073

151371

171/198502

71119691

35/5438

6/11242

1212171

L ]

ES (95% Cl)

0.13 (0.01, 1.20)

0.36 (0.02, 7.93)

0.69 (0.45, 1.05)

0.73 (027, 2.02)

0.92 (0.74, 1.15)

1.02 (0.33, 3.23)

1.96 (1.34, 2.85)

2.21(0.71, 6.86)

2.59 (1.38, 4.87)

1.14(0.75,1.74)

Weight

312

1.69

1727

9.45

19.86

817

1794

8.31

14.20

100.00
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eFigure 20: Cause-specific mortality: influenza and pneumonia

Influenza and pneumonia mortality on OAT compared to off OAT

Medication Deaths/PY out %

Study Type Deaths/PY in OAT  of OAT ES (95% CI) Weight
!

Chang, 2015 Mixed 0/2861 111535 ( s 2 : 0.18 (0.01,5.33) 0.64
1

Fugelstad, 2007 Methadone 0/3354 112171 < + : 0.22 (0.01, 6.43) 0.64
1
I

Weber, 1990 Methadone 0/169 21371 + T ) 0.44 (0.02, 9.76) 0.76
I
I

Pavarin, 2017 Mixed 0/5081 2111242 . 2 r > 0.44 (0.02, 9.81) 0.76
]
I

Hickman, 2018 Mixed 314385 9125714 - 0.60 (0.16, 2.20) 4.30
I
1

Kimber, 2015 Mixed 4/83486 8119691 *— 0.72 (0.22, 2.38) 5.09

Pearce, 2020 Mixed 71/202315 78/198502 —— 0.89 (0.65, 1.23) 70.97

Ledberg, 2017 Methadone 11325 0/549 : 4 > 1.24 (0.04, 37.05) 0.64
I

Muga, 2014 Methadone 7/9685 3/5439 : —- 1.31(0.34, 5.07) 4.01
I

Degenhardt, 2009  Mixed 13/186542 10/201073 : + 1.40 (0.61, 3.20) 10.79
1
1

Reece, 2010 Buprenorphine  0/1119 1/6911 T * > 2.06(0.07,61.39) 0.64
1
I

Kelty, 2019 Mixed 21145950 0/19188 T 3) 6.40(0.29,14193) 076
I

Overall (l-squared = 0.0%, p = 0.895) <:> 0.92 (0.70, 1.20) 100.00
1
I
1

NOTE: Weights are from random effects analysis I
L

| |
01 1 8
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eFigure 21: Cause-specific mortality: injection related injury and disease

Injection related injury and disease mortality on OAT compared to off OAT

Study

Chang, 2015

Kelty, 2019

Gronbladh, 1990

Pavarin, 2017

Pearce, 2020

Degenhardt, 2009

Kimber, 2015

Hickman, 2018

Muga, 2014

Reece, 2010

Overall (I-squared = 0.0%, p=0.741)

Medication

Type

Mixed

Mixed

Methadone

Mixed

Mixed

Mixed

Mixed

Mixed

Methadane

Buprenorphine

Deaths/PY in OAT

1/2861

0/149590

311085

/5081

88/202315

24/186542

18/83486

914385

1/9685

01119

NOTE: Weights are from random effects analysis

Deaths/PY out

of OAT

4/1535

219188

L

711407

1111242

100/198502

29/201073

22/119691

12/25714

/5435

118911

L

L

L 3

L 4

N

N\ 2

ES (95% Cl)

0.13 (0.01, 1.20)

0.26 (0.01, 5.68)

0.56 (0.14, 2.15)

0.74 (0.02, 21.98)

0.86 (0.65, 1.15)

0.89 (0.52, 1.53)

117 (0.63, 2.19)

1.34 (0.56, 3.18)

1.68 (0.06, 50.22)

2.06 (0.07, 61.39)

0.90 (0.72, 1.12)

Weight

0.50

265

59.04

16.56

12.49

0.42

0.42

100.00
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eFigure 22: Cause-specific mortality: endocarditis

Endocarditis mortality on OAT compared to off OAT

Study

Kelty, 2019

Gronbladh, 1990

Pearce, 2020

Degenhardt, 2009

Kimber, 2015

Hickman, 2015

Medication

Type

Mixed

Methadone

Mixed

Mixed

Mixed

Mixed

Overall (l-sguared = 0.0%, p = 0.793)

Deaths/PY in OAT

0/14990

31085

441202315

15/186542

9/83486

3114385

MOTE: Weights are from random effects analysis

Deaths/PY out

of QAT

2/19188

L 4

7407

60/198502

18/201073

111119691

4125714

3

L 3

ES (95% CI)

0.26 (0.01, 5.68)

0.56(0.14, 2.15)

0.72(0.49, 1.06)

0.90(0.45, 1.78)

1.17 (0.49, 2.83)

1.34 (0.30, 5.99)

0.80 (0.59, 1.08)

‘Weight

0.94

491

59.41

19.15

1.58

4.01

100.00

.01
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eFigure 23: Cause-specific mortality: bacteraemia and sepsis

Bacteraemia and sepsis mortality on OAT compared to off OAT

Medication Deaths/PY out %

Study Type Deaths/PY in QAT of OAT ES (95% CI) Weight
i
1

Chang, 2015 Mixed 112861 211535 - L 0.27 (0.02, 2.96) 2.88
1
1
1

Degenhardt, 2009 Mixed 5186542 97201073 + : 0.60 (0.20, 1.79) 13.90
1
: N

Weber, 1990 Methadone 0/169 13T > 7 0.73 (0.02, 21.87) 1.44
1
1
: N

Pavarin, 2017 Mixed 05081 1711242 > > 0.74 (0.02, 21.98) 144
1
1
1

Hickman, 2018 Mixed 2/14385 4125714 + 0.89 (0.16, 4.88) 577

Pearce, 2020 Mixed 281202315 26/198502 —— 1.06 (0.62, 1.80) 58.30
ol

Kimber, 2015 Mixed /83486 8119591 —— 1.08 (0.37, 3.10) 14.83
1
' N

Muga. 2014 Methadone 1/9685 0/5439 : . 2 7 1.68 (0.06, 50.22) 1.44
|

Overall (-squared = 0.0%, p = 0.954) <> 0.93 (0.62, 1.40) 100.00

1
1
1
NOTE: Weights are from random effects analysis :
1

(] 1 8
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eFigure 24: Cause-specific mortality: skin and soft tissue infections

Skin and soft tissue infection mortality on OAT compared to off OAT

Study

Chang, 2015

Pearce, 2020

Kimber, 2015

Degenhardt, 2009

Hickman, 2018

Medication

Type

Mied

Mixed

Mixed

Mixed

Mixed

Overall (l-sguared = 0.0%, p = 0.577}

Deaths/PY in OAT

072861

13/202315

3183486

37186542

4114385

MOTE: Weights are from random effects analysis

Deaths/PY out

of OAT

21535

121198502

3/119691

27201073

425714

VS

L 2

L 4

L 2

R 2

N2

ES (95% CI)

0.11 (0.00, 2.38)

1.06 (0.49, 2.33)

1.43 (0.29, 7.10)

1.62 (0.27, 9.68)

1.79(0.45, 7.15)

1.17 (0.65, 2.09)

Weight

353

55.03

13.23

17.64

100.00
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eTable 17: Findings from observational studies on the pooled cause-specific mortality rates, and mortality rate ratios in people receiving OAT, by specific time periods in and out of treatment

In treatment

Out of treatment

First four weeks in OAT R inder in OAT First four weeks out of OAT Remainder out of OAT
References N N Deaths PY Pooled CMRper | 12% Deaths PY Pooled CMR per| 12% |Deaths PY Pooled CMR per 2% Deaths PY Pooled CMR per 12% Rate ratio first 4 2% Rate ratio first 4 12% Rate ratio 12%
cohorts people 1,000PY (95%Cl) 1,000PY (95%Cl) 1,000PY (95%Cl) 1,000PY (95%Cl) weeks in/ weeks remainder out/
remainder in out/remainder in remainder in
All-cause 21,25,40,58,59,63,64,66,68,69,75,78,83,84 14 175,213 497 34,390 [23.98(13.80,41.67] 96.4 4,305 533,327 B.99 (6.68.12.09| 98.6 1,486 26,453 54.19 (37.65, 78.01)| 95.9 8,162 576,841 [16.85(13.30, 21.35)| 98.7 1.92 (1.10, 3.35) 95.2 6.01 (4.32, 8.36) 92. | 1.81(1.50,2.18) 92.3
0
All injury and poisoning 25,58,63,66,75,78,83,84 8 157,930 219 28,552 |13.48 (6.27,28.89] 95.5 1,457 492,811 |3.31(2.82,3.88)] 81.3 651 23,461 23.11(14.49, 36.86)| 91.9 4,390 562,954 8.05 (6.39, 10.13) 97.5 1.24(0.53,2.92) 95.0 6.95 (4.31, 11.20) 89. |2.36(1.87,2.97) 88.2
8
Drug-induced deaths 25,40,58,61,63,64,66,69,75,78,84 117 177,139 212 32,434 | 7.03(3.61,13.69)[ 93.9 1,193 542,509 [2.99(2.19,4.07) 95.7 508 25,074 19.27 (11.66, 92.5 3,658 571,918 7.74 (5.54, 10.82) 98.6 1.41(0.61, 3.23) 95.0 6.72(3.92, 11.53) 91. | 2.78(2.10, 3.69) 90.7
31.87) 3
Accidental drug-induced deaths 25,58,63,66,75,78,84 7A 156,252 172 26,431 | 8.74(3.42,22.35)] 96.2 818 481,051 [1.70(1.45,1.99) 66.7 448 23,256 | 14.26(8.36,24.31) | 91.4 3,088 556,103 | 5.46(3.81,7.84) | 98.6 1.96 (0.63, 6.08) 96.4 | 8.46(5.60,12.77) | 79. |2.89(2.11,3.94) 89.7
5
Accidental opioid deaths 25,58,63,66,75,78,84 78 156,252 139 26,431 | 6.64(2.20,20.04)] 96.3 586 476,153 [1.27 (1.07, 1.50) 64.9 317 23,024 |11.78(7.96,17.42) | 82.0 2,397 545,093 | 5.15(3.66,7.24) | 98.1 | 4.34(1.65,11.43) | 93.7 | 8.95(5.23,15.31) | 86. |3.26(2.23,4.77) 91.5
9
Suicide 58,63,66,75,78,84 6" 100,905 17 8,096 2.81(0.57,13.90)| 72.1 172 296,038 |0.58 (0.44,0.76)| 38.5 25 9,284 2.72 (1.84, 4.03) 0.0 426 371,308 0.97 (0.71, 1.34) 78.7 * * 2.03(1.70, 2.43) 0.0
Violence 25,58,63,66,75,78,84 7¢ 156,252 1 5,871 | 0.17(0.02,1.21) 72 474,879 [0.16 (0.11, 0.22)] 38.7 34 21,840 0.72 (0.13, 4.11) 77.4 98 520,014 | 0.18(0.13,0.26) | 64.3 * * *
Motor vehicle and transport 58,59,66,75,78,84 60 101,466 4 6,904 | 0.60(0.23,1.60)| 0.0 99 296,038 [0.36(0.18,0.74)] 78.9 10 9,284 1.08 (0.58, 2.01) 0.0 112 370,791 | 0.26(0.16,0.43) | 70.8 * * 0.43 (0.13, 1.44) 85.9
accidents
Falls/fires/burns/drownings 58,59,66,75,78,84 6f 101,466 0 - - - 23 291,140 |0.11(0.04,0.26)| 60.6 - - - 30 359,781 0.09 (0.06, 0.12) 0.0 * * *
Injection-related injuries and 58,63,66,75,78,83,84 7F 102,583 2 5,963 1.36(0.02,79.90)| 88.4 51 299,452 |0.23 (0.10, 0.52)| 85.2 11 9,284 1.44 (0.57, 3.63) 56.6 57 372,270 0.29 (0.11, 0.75) 90.5 * * 3.49 (0.43, 28.40) 95.2
diseases
Endocarditis 58,63,66,75,78,84 6° 100,905 0 - - - 27 289,866 [0.10(0.06,0.17)] 35.2 6 9,284 0.80 (0.28, 2.26) 35.8 27 359,781 0.08 (0.05, 0.11) 0.0 * * *
Bacteraemia or sepsis 25,58,63,66,75,78,84 ™ 156,252 2 5,963 1.36 (0.02, 79.90)| 88.4 12 289,866 |0.06 (0.02,0.17)] 68.9 4 9,284 0.47 (0.18, 1.24) 0.0 20 372,270 0.11 (0.04, 0.35) 82.5 * * *
Skin or soft tissue infections 25,58,63,66,75,78,84 7' 156,252 0 - - - 10 289,866 [0.06 (0.01,0.34) 87.9 1 1,874 0.53(0.08, 3.79) 0.0 10 361,260 0.08 (0.01, 0.61) 90.6 * * *

Table Notes: *Rate ratios are suppressed where at least half of the studies reported 0 deaths for one of the time periods involved; The following studies recorded 0 deaths for the given category and so were only included in N cohorts and N people but did not contribute to the pooled analysis —* Chang 2015; ® Chang 2015, Pavarin 2017;
€Chang 2015, Ledberg 2017, Pavarin 2017; °Appel 2000; EPavarin 2017, Appel 2000; F Ledberg 2017; ©Chang 2015, Ledberg 2017, Pavarin 2017; " Ledberg 2017, Pearce 2020; 'Ledberg 2017, Pavarin 2017, Pearce 2020. OAT — opioid agonist treatment. CMR — crude mortality rate.
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eFigure 25. Studies on the Association of Opioid Agonist Treatment (OAT) With All-Cause Mortality by specific time periods in and out of treatment from observational studies, stratified by buprenorphine (B) or methadone (M)

C. All cause mortality by time period on or off methadone or buprenorphine

Deaths/PY %
Study Cesths/PY Remainder In CAT ES (B5% CI) Weight
Methadone - First Four Weeks In / Remainder In
Cousins, 2018 153371 100018277 —_—— 0.88 (050, 1.48) a1
Hickman, 2018 13/824 £3/8942 R B 1.27 {071, 2.27) a1
Cousins, 2011 2815232 3312445 —t—— 1.28 (077, 2.12) 2.41
Pearce, 2020 20114280 1824173723 - 1.28 (111, 1.48) 10.03
Kimber, 2015 31/3087 7181323132 —p— 1.87 {1.31, 2.88) av3
Appel, 2000 7T 2o0/5e58 —_— 283 (1,31, 8.11) 563
Chang, 2045 2185 14/2535 # ¢ 478(097 1575 G20
Dwrand, 2020 15/387 8211473 . ] 4.72(2.73. 8.14) 230
Degenhardt, 2009 84/2505 5541080332 == 7.30({5.93 0.10) 206
Ledberg, 2017 852 2EM441 —pd 702 (261, 17.37) B.52
Muga, 2014 2587 2729586 — 0.47(5.22, 14.18) 085
Subtotal (l-sguared = 88.1%, p = 0.000) _— 281(1.55,5.00)  100.00
Methadome - First Four Weeks Cut ! Remainder In
Cousins, 2011 323G 33/2445 —— 1.801{1.10, 2.85) .09
Ledberg, 2017 2138 221441 # % ZE8(06E 1200) 308
Degenhardt, 2000 32/1208 554108032 —— 384 (2.84, 5.47) 10.67
Hickman, 2018 45/730 23/8942 —— 5.54 (3.88, 7.92) 10.43
Appel, 2000 8100 255858 ——i 624314 1230} 720
Muga, 2014 280145 2729586 == 701478, 1020) 1017
Cousins, 2018 4411181 100018277 —pi 713 (5.04, 10.24) 10.44
Pearce, 2020 80810782 1524173723 & TIT(7A7, 8.41) 12.27
Dwurand, 2020 22031 0211473 = 11.63(7.96, 17.68) 0.84
Kimber, 2015 1672418 T12132132 > 1230 (10.82, 15.15) 11.58
Chang, 2015 550 14/2535 =3 18.11(6.52, 50.27) 4.86
Subtotal (l-squared = 89.6%, p = 0.000) "::? 6.55 (4.83, 8.78) 100.00
Buprenorphine - First Four Weeks In / Remainder In
Dupouy, 2017 O/44 471358 — 000 (0.00, 0.05) 10.80
Hickman, 2018 3452 1712426 1 085 (028, 3.23) 2535
Kimber, 2015 712138 §118872 1.07 (D48, 2.34) 30.50
Pearce, 2020 22/275E 5110435 —1T— 1.28 {078, 2.08) 33.28
Subtotal (l-squared = 81.5%, p =0.001) —_— ] 0,58 (018, 1.85) 100.00
Buprenorphine - First Four Weeks Out / Remainder In
Dupouy, 2017 Mo 471358 L 0,01 (000, 0.23) N
Pearce, 2020 10872780 8510435 —— G627 (481, 8.53) 34.55
Hickman, 2018 15/318 1712426 =i 073 (3.20, 132528} 2740
Kimber, 2015 371688 8118872 —= 713(4.74 1073) 3204
Subtotal (l-squared = 83.2%, p = 0.000) -I$l- 485 (2.37, B.94) 100.00
MOTE: Weights are from random effects analysis
I I
]| 1 10
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eTable 18: Additional causes of death by time period in or out of OAT

In treatment

Out of treatment

First four weeks Remainder First four weeks Remainder
Refs N N Deat | PY Pooled CMR 12 Deat PY Pooled CMR 12 Deat PY Pooled CMR 12 Death PY Pooled 12 Rate ratio | I? Rate ratio 12 Rate ratio 12
cohor | people hs (95%Cl) hs (95%Cl) hs (95%Cl) s CMR first 4 first4 remainder
ts (95%Cl) weeks in/ weeks out/
remainde out/remain remainder
rin derin in

All liver-related 17 7 102,58 8 9,128 1.67 (0.43, 70.5 234 305,62 | 1.00 (0.64, 86.1% 58 9,430 | 9.14(2.61, 94.5 303 377,5 1.14 (0.70, | 92.7% | 0.15(0.01, | 92. 1.32(0.25, 94.8% 1.32(0.57, 91

3 6.49) % 4 1.56) 32.06) % 33 1.88) 2.29) 4% 6.98) 3.03)

9%

Viral Hepatitis 17 7?2 102,58 6 9,128 1.42(0.29, 73.3 130 305,62 | 0.58(0.27, 92.2% 25 9,430 | 3.50(0.73, 89.4 98 376,0 0.30(0.20, | 65.1% | 0.22(0.01, | 91. 0.78 (0.08, 93.1% 0.49 (0.25, | 70.5%

3 6.97) % 4 1.24) 16.76) % 54 0.45) 4.27) 9% 7.17) 0.95)
All alcohol- 1-8 8> 157,93 0 - - - 63 304,35 | 0.21(0.17, 0.0% 40 22,992 | 1.86 (0.88, 69.2 237 557,0 0.49 (0.31, | 89.4% | 0.00(0.00, | 77. 5.44 (0.12, 96.6% 13.76 (1.51, | 97.0%
related 0 0 0.27) 3.92) % 65 0.78) 0.00) 7% 257.11) 125.60)
Cancer 18 8 157,93 65 24,35 3.79 (1.48, 78.6 453 493,40 | 1.08 (0.62, 95.3% 184 | 23,137 | 8.73 (4.63, 90.9 764 562,3 1.06 (0.54, | 98.0% | 0.12(0.02, | 95. 1.42 (0.50, 94.0% 0.93 (0.58, | 86.5%

0 3 9.72) % 3 1.90) 16.44) % 28 2.06) 0.88) 1% 4.07) 1.51)
Cardiovascular 18 8 157,93 27 25,53 2.42 (0.51, 89.5 397 493,40 | 0.87(0.56, 90.6% 89 | 23,370 | 4.05(2.03, 78.3 570 562,8 1.05(0.64, | 95.0% | 0.19(0.03, | 92. 2.18 (0.85, 84.2% 1.31(1.15, 0.0%
disease 0 7 11.44) % 3 1.34) 8.08) % 45 1.71) 1.38) 9% 5.55) 1.49)
Chronic 18 8A 157,93 17 24,25 1.25(0.33, 74.7 159 484,46 | 0.31(0.14, 93.8% 33 16,733 | 2.01 (1.43, 0.0% 162 561,3 0.28(0.13, | 91.9% | 0.27(0.01, | 95. 0.07 (0.00, 96.6% 2.35(0.88, | 88.5%
respiratory 0 6 4.81) % 4 0.71) 2.82) 66 0.59) 7.23) 4% 1.86) 6.32)
disease
Digestive 7 7 102,58 1 5,871 0.17 (0.02, 0.0% 37 305,62 | 0.22(0.10, 78.0% 10 9,485 | 2.63(0.62, 79.4 65 366,5 0.27 (0.14, | 80.3% | 0.00(0.00, | 90. 2.98 (0.24, 90.8% 0.43 (0.04, | 94.2%
disorders 3 1.21) 4 0.49) 11.11) % 23 0.52) 0.10) 0% 37.13) 4.03)
HIV-related 1-8 8B 157,93 22 23,27 2.37 (0.05, 98.5 307 478,77 | 0.62(0.12, 99.3% 42 20,167 | 5.40(0.91, 94.7 238 562,3 0.49 (0.18, | 97.5% | 0.05(0.00, | 95. 0.29 (0.04, 94.7% 1.58 (0.71, | 90.8%

0 1 114.16) % 7 3.08) 32.13) % 28 1.34) 0.57) 7% 2.15) 3.52)
Influenza and 7 7 102,58 5 5,968 3.30(0.04, 95.9 23 300,72 | 0.16(0.06, 80.0% 4 7,556 | 1.26(0.18, 72.7 29 377,5 0.15(0.06, | 78.9% | 0.04 (0.00, | 96. 0.24 (0.00, 93.2% 4.41(0.45, | 92.4%
pneumonia 3 257.30) % 6 0.43) 8.81) % 33 0.37) 7.94) 6% 13.38) 43.32)

The following studies recorded 0 deaths for the given category and so were only included in N cohorts and N people but did not contribute to the analysis: *Chang 2015; 8Ledberg 2017.
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eFigure 26: All-cause mortality according to time period in and out of OAT

All Cause Mortality: First 4 Weeks In / Remainder In

Medication Start In Remainder In %

Study Type Deaths/PY Deaths/PY ES (95% CI) Weight
I

Pavarin, 2017 Mixed 0/183 36/4898 < : 0.00 (0.00, 0.00) 279

Dupouy, 2017 Buprenorphine 0/44 471358 % i 0.00 (0.00, 0.05) 2.59

Cousins, 2016 Methadone 15/3371 100119277 ——— : 0.86 (0.50, 1.48) 8.60
I

Kimber, 2015 Mixed 13/2174 46881312 —0—: 1.04 (0.60, 1.80) 8.58
I

Pearce, 2020 Mixed 225017303 1972/185013 - ; 1.22 (1.06, 1.40) 9.31

Cousins, 2011 Methadone 281623 33/2445 —-0-—:L 1.28 (0.77, 2.12) 8.70

Hickman, 2018 Mixed 16/1032 116/13352 —-.:-— 1.78 (1.06, 3.01) 8.65

Appel, 2000 Methadone i 86/5959 —L—O— 2.83(1.31,6.11) 7.94
I

Degenhardt, 2009 Mixed 139/7894  1084/194443 1 - 3.16 (2,65, 3.77) 9.28
1

Chang, 2015 Mixed 2/92 14/2767 : + 4.30 (0.98, 18.90) 563
1

Durand, 2020 Methadone 15/397 92/11478 : —_— 472(2.73,814) 8.59

Ledberg, 2017 Methadone 8/52 28/1441 i — 7.92(361,17.37) 7.89

Muga, 2014 Methadone 26/97 27219586 3 —— 9.47 (6.33, 14.16) 8.93

Huang, 2011 Methadone 3/183 0/1061 : > 6373.41 (319.26, 127234.09) 2.53
I

Overall (I-squared = 95.2%, p = 0.000) <> 1.92 (1.10, 3.35) 100.00

NOTE: Weights are from random effects analysis
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All Cause Mortality: First 4 Weeks Out / Remainder In

Medication Start Out Remainder In %
Study Type Deaths/PY  Deaths/PY ES (95% Cl) Weight
I
Dupouy, 2017 Buprenorphine  0/10 411358 (0 I 0.01 (0.00, 0.23) 1.12
I
I
Pavarin, 2017 Mixed 3232 36/4898 - I 1.76 (0.54, 5.70) 4.51
I
1
Cousins, 2011 Methadone 30/1236 33/2445 —— | 1.80 (1.10, 2.95) 858
I
I
Ledberg, 2017 Methadone 236 281441 + - 2.86 (0.68, 12.00) 3.53
I
Degenhardt, 2009 Mixed 13216259 1084/194443 - : 3.78 (316, 4.53) 10.31
I
Hickman, 2018 Mixed 45/1152 116/13352 ——.—-1- 4.50(3.19, 6.34) 9.53
1
Appel, 2000 Methadone 9/100 86/5959 — 6.24 (3.14, 12.39) 7.28
Muga, 2014 Methadone 29/146 27219586 —— 7.01(4.78,10.29) 9.30
Pearce, 2020 Mixed 102713707 19721185013 < 7.03 (6.52, 7.58) 10.58
Cousins, 2016 Methadone 44/1181 100019277 —— 7.18 (5.04, 10.24) 9.47
I
Kimber, 2015 Mixed 120/1874 458/81312 : —— 11.13 (9.10, 13.60) 1023
I
Durand, 2020 Methadone 29311 92111478 | e 11.63 (7.66, 17.66) 9.09
1
1
Chang, 2015 Mixed 5/55 142767 I _) 17.97 (6.47, 49.88) 5.26
I
I
Huang, 2011 Methadone 117164 0/1061 I > 2335430 (1372 57, 39737813) 120
I
Overall (l-squared = 92.0%, p = 0.000) <> 6.01 (4.32, 8.36) 100.00
I
I
MNOTE: Weights are from random effects analysis 1
1
I |

.0 1 20
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All Cause Mortality: Remainder Out / Remainder In

Medication Remainder Qut  Remainder In %
Study Type Deaths/PY Deaths/PY ES (95% CI) Weight
I -
I
Muga, 2014 Methadone 1115263 272/9586 —— : 0.74 (0.60, 0.93) 932
I
Pavarin, 2017 Mixed 7411010 36/4898 —— 0.91 (0,61, 1.36) 722
I
I
Cousins, 2011 Methadone 49/3077 33/2445 —— 1.18 (0.76, 1.83) 6.73
'
Hickman, 20115 Mixed 322/24562 116/13352 + 1.51({1.22, 1.57) 9.42
Kimber, 2015 Mixed 1091117817 468/81312 - 1.61(1.44, 1.79) 10.33
Dwrand. 2020 Methadone 15/1115 92111478 —r— 1.68 (0.97, 2.90) 5.62
Pearce, 2020 Mixed 3506/184795 19721185013 L 3 1.93 (1.83, 2.04) 10.61
Degenhardt, 2009 Mixed 2448/217402 1084/194443 L 3 2.02(1.88,2147T) 10.54
Cousing, 2018 Methadone S4/5067 100419277 —— 2.05(1.48, 2.36) 8.03
Appel, 2000 Methadone T4{2255 86/5959 —— 227 (1.67, 3.10) 8.28
Ledberg, 2017 Methadone 29/626 281441 —!—0— 2.38 (1.42, 4.01) 589
I
Dupouy. 2017 Buprenorphine  25/1307 471358 . . 2 470 (1.63, 13.49) 244
I
1
Chang, 2015 Mixed 47/1479 142767 1 —— 6.28 (3.46, 11.41) 5.14
I
I
Huang, 2011 Methadone 17/567 0/1061 ] > 36085.06 (2167 57, 600734.50) 043
I
Overall (l-sguared = 92.3%, p = 0.000) Q 1.81(1.50, 2.18) 100.00
I
I
MOTE: Weights are from random effects analysis 1
1
|
.01 1 20
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eFigure 27: All injury and poisoning mortality according to time period in and out of OAT

All Injury & Poisoning Deaths: First 4 Weeks In / Remainder In

Medication Start In Remainder In %

Study Type Deaths/PY Deaths/PY ES (95% CI) Weight
1
1

Pavarin, 2017 Mixed 0/183 10/4898 < ! 0.00 (0.00, 0.00) 585
1
1
1

Chang, 2015 Mixed 0/92 812767 é : 0.00 (0.00, 0.01) 5.81
1
1

Pearce, 2020 Mixed 79/17303 532/185013 :—+— 1.59 (1.25, 2.01) 16.11
1
1

Kimber, 2015 Mixed 10/2174 225/81312 ——:—0— 1.66 (0.88, 3.13) 14.98
1
1

Hickman, 2018 Mixed 6/1032 42013352 ——:—.— 1.85(0.79, 4.35) 14.04
1
1

Degenhardt, 2009 Mixed 114/7894 582/194443 ! —— 4.82 (3.95, 5.90) 16.17
1
|
|

Ledberg, 2017 Methadone — 5/52 16/1441 : Hﬁ 8.66 (3.17, 23.64) 13.33
1
1

Muga, 2014 Methadone — 5/87 42/9586 : —0-% 11.79 (4.67. 29.81) 13.70
1

Overall (I-squared = 95.0%, p = 0.000) <> 124 (052, 2.92) 100.00
1
1
1

NOTE: Weights are from random effects analysis :
1

I I

© 2021 American Medical Association. All rights reserved.



All Injury & Poisoning Deaths: First 4 Weeks Out / Remainder In

Study

Pavarin, 2017

Hickman, 2018

Degenhardt, 2009

Ledberg, 2017

Kimber, 2015

Muga, 2014

Pearce, 2020

Chang, 2015

Overall (I-squared = 89.8%, p=0.000)

Medication

Type

Mixed

Mixed

Mixed

Methadone

Mixed

Methadone

Mixed

Mixed

Start Out

Deaths/PY

17232

17711152

88/6259

2/36

401874

6/146

49513707

2/55

MOTE: Weights are from random effects analysis

Remainder In

Deaths/PY

10/4898

42113352

582/194443

16/1441

225181312

42/9586

532/185013

812767

-

>

A4

L 3

A\

ES (95% CI)

2.11(0.27, 16.47)

469 (2.67, 8.24)

470 (3.75, 5.88)

5.00 (1.15, 21.76)

7.71 (551, 10.80)

9.40 (4.00, 22.11)

12.56 (11.11, 14.19)

12.58 (2.67, 59.23)

6.95 (4.31, 11.20)

Weight

421

15.26

18.59

6.82

17.68

11.94

19.14

6.36

100.00
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All Injury & Poisoning Deaths: Remainder Out / Remainder In

Medication Remainder Out Remainder In %

Study Type Deaths/PY Deaths/PY ES (95% CI) Weight
I
1

Muga, 2014 Methadone 31/5263 42/9586 . ! 1.34 (0.85, 2.14) 10.85
1
1
1

Pavarin, 2017 Mixed 32111010 10/4898 ——.—:— 1.42 (0.70, 2.90) 6.83
1
1

Kimber, 2015 Mixed 6121117817 225181312 —— : 1.88 (1.61, 2.19) 17.81
I
I

Hickman, 2018 Mixed 146/24562 42113352 —'0—:- 1.89 (1.34, 2.66) 13.54
1
1

Degenhardt, 2009 Mixed 1762/217402 582/194443 :+ 2.71(2.47,2.97) 18.72
1
1

Ledberg, 2017 Methadone 21/626 161441 —:—Q— 3.02 (1.58,5.79) 7.63
1
I

Pearce, 2020 Mixed 1759/184795 532/185013 : - 3.31(3.00, 3.65) 18.68
1
1

Chang, 2015 Mixed 271479 812767 : —_— 6.31(2.87, 13.90) 593
1

Overall (l-sguared = 88.2%, p = 0.000) @ 2.36(1.87,2.97) 100.00
1
I
I

NOTE: Weights are from random effects analysis :
1

| I

.01 1 20
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eFigure 28: Drug-induced mortality according to time period in and out of OAT

Drug-Induced Deaths: First 4 Weeks In / Remainder In

Study

Pavarin, 2017

Cousins, 2016

Bukten, 2019

GCousins, 2011

Pearce, 2020

Hickman, 2018

Kimber, 2015

Durand, 2020

Degenhardt, 2009

Ledberg, 2017

Medication

Type

Mixed

Methadone

Methadone

Methadone

Mixed

Mixed

Mixed

Methadone

Mixed

Methadone

Start In

Deaths/PY

0/183

21675

14/1623

T70/17303

5/1032

9/2174

100/5871

4/50

Overall (l-squared = 95.0%, p = 0.000)

Remainder In

Deaths/PY

714802 <

*

4

158/28497

17/2445 E—

390/185013

30/13352 -

153/81312

334/185202

10/1274

NOTE: Weights are from random effects analysis

ES (95% CI)

0.00 (0.00, 0.01)

0.46 (0.17, 1.27)

0.53 (0.13, 2.16)

1.24 (0.61, 2.52)

1.92 (1.49, 2.48)

2.16 (0.84, 5.56)

2.20 (1.12, 4.31)

2.63(095,7.32)

9.95 (7.96, 12.45)

10.19 (3.20, 32.50)

1.41 (061, 3.23)

%

Weight

4.95

10.14

8.95

1.01

11.82

10.36

11.09

10.13

11.85

97

100.00

.01 1 20
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Drug-Induced Deaths: First 4 Weeks Out / Remainder In

Medication ~Start Out  Remainder In
Study Type Deaths/PY  Deaths/PY
Cousins, 2011 Methadone  10/1236 17/2445
Bukten, 2019 Methadone — 2/239 158/26497
Pavarin, 2017 Mixed 14232 7/4898
Durand, 2020 Methadone
Hickman, 2018 Mixed 15/1152 3013352
Degenhardt, 2009  Mixed 67/6259 3341195202
Ledberg, 2017 Methadone — 2/32 10/1274
Kimber, 2015 Mixed 311874 153/81312
Pearce, 2020 Mixed 368/13707  390/185013
Cousins, 2016 Methadone — 8/32

Overall (I-squared = 91.3%, p = 0.000)

NOTE: Weights are from random effects analysis

>

R 4

A\

—_——
I
I
e
I
e \
|' V4
A

ES (95% Cl)

1.16 (0.53, 2.54)

1.51 (0.37, 6.09)

3.01 (0.37, 24.48)

3.36 (1.21, 9.34)

5.80 (3.12, 10.77)

6.26 (4.81, 8.13)

7.96 (1.74, 36.34)

.79 (5.98, 12.93)

12.74 (11.05, 14.69)

95.19 (45.13, 200.79)

6.72 (3.92, 11.53)

%

Weight

10.63

4.47

917

11.59

13.25

6.57

12.78

13.55

10.84

100.00

.01
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Drug-Induced Deaths: Remainder Out / Remainder In

Study

Cousins, 2011

Durand, 2020

Pavarin, 2017

Kimber, 2015

Hickman, 2018

Degenhardt, 2009

Bukten, 2019

Pearce, 2020

Ledberg, 2017

Cousins, 2016

Medication

Type

Methadone

Methadone

Mixed

Mixed

Mixed

Mixed

Methadone

Mixed

Methadone

Methadone

Remainder Out

Deaths/PY

14/3077

2311010

433117817

110/24562

1344/217402

22511106

1469/184795

211517

16/517

Overall (I-squared = 90.7%, p = 0.000)

NOTE: Weights are from random effects analysis

Remainder In

Deaths/PY

17/2445

714898

153/61312

30/13352

334/195202

158/28497

390/185013

1011274

L 4

<

W

ES (95% CI)

0.65 (0.32, 1.33)

0.70 (0.22, 2.26)

1.46 (0.63, 3.41)

1.95 (1,62, 2.35)

1.99 (1.33, 2.98)

3.61(3.21, 4.07)

3.65 (2.98, 4.48)

3.77 (3.37, 4.22)

5.17 (2.4, 10.99)

11.78 (6.71, 20.69)

2.78 (2.10, 3.69)

Weight

752

412

6.24

13.52

11.07

13.99

13.35

14.03

707

9.1

100.00
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eFigure 29: Accidental drug-induced mortality according to time period in and out of OAT

Accidental Drug-Induced Deaths: First 4 Weeks In / Remainder In

Medication  Start In Remainder In %

Study Type Deaths/PY  Deaths/PY ES (95% CI) Weight
1
I
1

Pavarin, 2017 Mixed 0/183 7/4898 < 1 0.00 (0.00, 0.01) 879
]
]
]

Pearce, 2020 Mixed 66/17303 362/185013 —— 1.95 (1.50, 2.53) 19.95
I
I
I

Hickman, 2018 Mixed 4/1032 26/13352 I: 1.99 (069, 570) 17.19
]
]
1

Kimber, 2015 Mixed 72174 119/81312 ———— 2.20(1.03,4.71) 18.50
1
]
I

Degenhardt, 2009  Mixed 91/5871 300/195202 : 10.08 (7.98, 12.75) 20.02
]
]
]

Ledberg, 2017 Methadone  4/50 411274 : H 2548 (6.37,101.88) 1550
]
I

Overall (l-squared = 96.4%, p = 0.000) < [ 1.96 (0.63, 6.08) 100.00
]
]
]
1
]

NOTE: Weights are from random effects analysis |
I
1

I I
.01 1 20
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Accidental Drug-Induced Deaths: First 4 Weeks Out / Remainder In

Study

Pavarin, 2017

Degenhardt, 2008

Hickman, 2018

Ledberg, 2017

Kimber, 2015

Pearce, 2020

Overall (l-squared = 79.5%, p = 0.000)

Medication

Type

Mixed

Mixed

Mixed

Methadone

Mixed

Mixed

Start Out

Deaths/PY

11232

60/6259

14/1152

1132

281874

34413707

MNOTE: Weights are from random effects analysis

Remainder In

Deaths/PY

714898

3001195202

26/13352

41274

119/81312

362/185013

e | 7
i
I
—-—
! N
4
—

ES (95% CI)

3.01(0.37, 24.48)

6.24(4.73, 8.23)

6.24 (3.26, 11.95)

9.95(1.11, 89.05)

10.21 (6.76, 15.41)

12.83 (11.07, 14.87)

8.45(5.60,12.77)

Weight

342

2578

16.92

3.16

22.60

28.12

100.00
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Accidental Drug-Induced Deaths: Remainder Out / Remainder In

Medication Remainder Out  Remainder In %

Study Type Deaths/PY Deaths/PY ES (95% CI}) Weight
1
1
1

Pavarin, 2017 Mixed 2311010 714898 * * 1.46 (0.63, 3.41) 872
1
1
1

Kimber, 2015 Mixed a2rmieT 119/81312 —— : 1.90 (1.54, 2.34) 2183
1
1
1

Hickman, 2018 Mixed 101/24562 26/13352 —'0'—:- 211 (1.37, 3.25) 16.57
1
1
1

Degenhardt, 2009  Mixed 1219217402 300/195202 | == 365(3.22,414) 23.30
1
]
1

Pearce, 2020 Mixed 1401/184795 362/185013 : - 387 (3.45,4.35) 2345
1
1
| N\

Ledberg, 2017 IMethadone 17/517 41274 : <+ 7 10.47 (3.52,31.12) 6.13
1

Overall (l-squared = 89.7%, p = 0.000) 289(2.11,3.94) 100.00
]
1
1
1

NOTE: Weights are from random effects analysis 1
:

| |
01 1 20
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eFigure 30: Accidental opioid mortality according to time period in and out of OAT

Accidental Opioid: First 4 Weeks In / Remainder In

Medication Start In Remainder In Y%
Study Type Deaths/PY Deaths/PY ES (95% CI) Weight
Hickman, 2018 Mixed 3/1032 23/13352 + 1.69 (0.51, 5.62) 17.68

I
I
I
I
I
1
!
Kimber, 2015 Mixed 5/2174 95/81312 * : 1.97 (0.80, 4.84) 20.10
I
:
I
Pearce, 2020 Mixed 44/17303  197/185013 —_—— 2.39(1.72,3.31) 2367
I
:
1
Degenhardt, 2009 Mixed 84/5871 268/195202 I —— 10.42 (8.16, 13.31) 23.95
I
!
I
Ledberg, 2017 Methadone 3/50 31274 : H 2548 (5.14, 126.24) 14.60
I

Overall (I-squared = 93.7%, p = 0.000) <> 4.34 (1.65,11.43)  100.00

NOTE: Weights are from random effects analysis

.01 1 20
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Accidental Opioid: First 4 Weeks Out / Remainder In

Medication Start Qut Remainder In %
Study Type Deaths/PY Deaths/PY ES (95% Cl) Weight
:
Hickman, 2018 Mixed 10/1152 23/13352 —-0-—;— 5.04 (2.40, 10.59) 18.41

Degenhardt, 2009Mixed 56/6259  268/195202 —— 6.52 (4.89,8.69) 26.23
Kimber, 2015 Mixed 2111874  95/81312 —_— 9.59 (5.98, 15.39) 23.27
Ledberg, 2017  Methadone 1/32 31274 + > 13.27 (1.38, 127.584.71

Pearce, 2020 Mixed 229/13707 197/185013

Overall (I-squared = 86.9%, p = 0.000) <> 8.95 (5.23, 15.31) 100.00

NOTE: Weights are from random effects analysis

—+— 15.69 (12.97, 18.98)27.39
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Accidental Opioid: Remainder Out / Remainder In

Medication Remainder Out Remainder In

Study Type

Hickman, 2018  Mixed

Kimber, 2015 Mixed

Degenhardt, 2009 Mixed

Pearce, 2020 Mixed

Deaths/PY

80/24562

275117817

1108/217402

918/184795

Ledberg, 2017 Methadone 16/517

Overall (I-squared = 91.5%, p =0.000)

Deaths/PY

23/13352

95/81312

268/195202

197/185013

31274

NOTE: Weights are from random effects analysis

ES (95% CI)

1.89 (1.19, 3.01)

2.00 (158, 2.52)

3.71(3.25, 4.24)

4.67 (4.00, 5.44)

Weight

18.81

23.81

2535

25.09

13.14 (3.83, 45.10) 6.95

3.26 (223, 4.77)

100.00
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eFigure 31: Suicide mortality according to time period in and out of OAT

Suicide: Remainder Out / Remainder In

Medication Remainder Out Remainder In %
Study Type Deaths/PY Deaths/PY ES (95% CI) Weight
I
I
I
Hickman, 2018  Mixed 17/24562 9/13352 —0—;— 1.03 (0.46,2.30) 484
Ledberg, 2017 Methadone 1/517 2/1274 * 123(0.11,1359) 055

Pavarin, 2017 Mixed 8/11010 2/4898 + 1.78 (0.38,8.38) 1.32
Degenhardt, 2009 Mixed 292/217402 124/195202 —— 211 (1.71,261) 7156
I
Kimber, 2015 Mixed 108/117817 35/81312 —_—— 213 (1.45,312) 21.73
I
Overall (l-squared = 0.0%, p = 0.536) @ 2.03(1.70,2.43) 100.00

NOTE: Weights are from random effects analysis

© 2021 American Medical Association. All rights reserved.



eFigure 32: Motor vehicle and transport accident mortality according to time period in and out of OAT

MVA Deaths: Remainder Out / Remainder In

Medication Remainder Out Remainder In %

Study Type Deaths/PY Deaths/PY ES (95% Cl) Weight
T
I

Ledberg, 2017 Methadone 0/517 3/1274 < : 0.00 (0.00, 0.01) 10.66
I
I

Pavarin, 2017 Mixed 111010 1/4898 I¢ 044 (0.03,7.11) 11.75
I
I
I

Kimber, 2015 Mixed 22/117817 16/81312 | —— 095 (0.50, 1.81) 27.87
I
I
|

Degenhardt, 2009 Mixed 82/217402 77/195202 I — 096 (0.70, 1.31) 2964
I
:
I

Hickman, 2018 Mixed 7124562 2/13352 - 1.90(0.40, 9.16) 20.08

Overall (l-squared = 85.9%, p = 0.000) . — 0.43 (013, 1.44) 100.00

NOTE: Weights are from random effects analysis

.01 1 20
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eFigure 33: Injection-related injury and disease mortality according to time period in and out of OAT

IRID Deaths: Remainder Out / Remainder In

Chang, 2015 Mixed 411479 0/2767 > 22137.87 (1170.40, 418733.91)14.45

Medication Remainder Out Remainder In %
Study Type Deaths/PY Deaths/PY ES (95% CI) Weight
I
[
[
Muga, 2014 Methadone 0/5263 1/9586 < I 0.00 (0.00, 0.00) 13.20
|
I
I
Hickman, 2018  Mixed 10/24562 9/13352 —_—— : 0.60 (0.25, 1.49) 19.46
1
I
1
Kimber, 2015 Mixed 171117817 18/81312 -+ : 0.65(0.34, 1.26) 19.79
[
I
[
Degenhardt, 2009 Mixed 25/217402 23/195202 —_—— I 098 (0.55,1.72) 19.89
|
I
I
Pavarin, 2017 Mixed 1/11010 0/4898 : > 9796.53 (328.66, 292009.09) 13.20
1
I
I
I
[
[

Overall (I-squared = 95.2%, p = 0.000) | 3.49 (0.43, 28.40) 100.00

NOTE: Weights are from random effects analysis
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eTable 19: Pooled all-cause and drug-induced mortality rates in people receiving OAT, by time in and out of treatment (first two weeks in and out of OAT)
In treatment Out of treatment
First two weeks in Remainder in First two weeks out Remainder out
Reference| N N Deat | PY |PooledCMR 1% | Deat | PY Pooled | 1% |Deat PY |PooledCMR | I?% | Deat PY |PooledCMR| 1% | Rateratio | I?% | Rate ratio I> | Rate ratio 2%
s coh | peopl hs per 1,000PY hs CMR per hs per hs per 1,000PY first 4 first 4 % | remainder
orts e (95%Cl) 1,000PY 1,000PY(95% (95%Cl) weeks in/ weeks out/
(95%Cl) cl) remainder out/remain remainder in
in derin

All-cause 6,9-12 4 89,82 | 147 | 7,43 |13.43(5.54,| 91.8 | 1,73 | 272,0 |6.95(4.40,| 98.5 | 94 | 4,223 | 25.98(15.86,| 74. | 2,90 | 237,03 [16.02 (8.32, | 99.1 1.95(0.77, 92. 4.12 (2.33, 77 | 2.10(1.97, 0.0

4 4 32.54) 2 00 10.98) 42.58) 3 3 1 30.84) 4.94) 1 7.30) 8 2.23)
Drug-induced deaths 911,12 3 20,02 18 3,67 | 3.75(1.37,| 59.2 | 475 | 66,84 (3.01(1.52,| 95.6 | 29 2,139 | 3.03(1.02, 41. 384 | 26,227 | 5.77 (1.28, | 98.5 1.28 (0.38, 69. 0.04 (0.00, 96 | 1.98(0.93, 90.
6 3 10.28) 7 5.95) 8.97) 4 26.06) 4.32) 4 4.85) 4 4.24) 4
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eFigure 34: All-cause and cause-specific mortality during incarceration according to OAT
status, stratified by the first four weeks and remainder of time in incarceration

In prison mortality according to OAT status in prison

OAT Deaths/PY Deaths/PY %
Study Type on OAT off OAT ES (95% CI) Weight

All Cause - Weeks 1-4 In Prison

Lamey, 2014 Mixed 111308 16/1263 < + 0.06 (0.01, 0.46) 100.00
Subtotal (l-squared = .%.p=.) 0.06 (0.01, 0.46) 100.00
All Cause - Remainder In Prison

Lamey, 2014 Mixed 1015132 24/13285 0.37 (017, 0.76) 100.00
Subtotal (I-squared =%, p=.) 0.37 (0.17, 0.76) 100.00
All Cause - Total Time In Prison

Lamey, 2014 Mixed  11/16440 40/14548 024012, 0.47) 100.00

Subtotal (I-squared = .%. p=.) 0.24(0.12, 0.47) 100.00

Suicide - Weeks 1-4 In Prison
Lamey, 2014 Mixed 111308 91263 0.11 (0.01, 0.85) 100.00

——
—
-
*>
Subtotal (I-squared = %, p=.) —::—_:—_——_-_—————_—:_ 0.11(0.01,0.85)  100.00
-

-
+

Suicide - Remainder In Prison

Lamey, 2014 Mixed 2115132 7113285

025(0.05121) 10000

Sublotal (I-squared = %, p= ) = 025(0.05121) 10000

Suicide - Total Time In Prison

Lamney, 2014 Mixed  3/16440 16/14548 0.17 (0.05, 0.57) 100.00

Sublotal (I-squared = %, p= ) 017 (0.05,057) 10000

NOTE: Weights are from random efiacts analysis
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eFigure 35: All-cause and cause-specific mortality post-release according to OAT status in
incarceration, stratified by the first four weeks and remainder of time (up to 1 year) post-
release from incarceration

In prison mortality according to OAT status in prison

caT %
Study Type DeathsPY on OAT  DeatnsiFY off QAT ES {85% CI) Weight

All Cause - Wesks 1-4 Post-Release

Degenhardt, 2014 Mixed 182213 T7i2088 —— 023(0.14.0.38)  77.20
Marsden, 2017 M /543 180480 —_— 0.25(0.10,0.84) 2280
Subtotal {l-squared =0.0%, p =0.871) - 0240.15,0.37)  100.00
All Cause - Weeks 5.52 Fost-Release

Degenhardt, 2014 Mixed 185/14440 —— 0.70(0.56.0.88)  56.97
Marsden, 2017 Mixad 115370 — 100 071, 1.40)  43.03
Subtotal {l-squared = §5.3%, p = 0.090) - 082 058, 1.15  100.00
Al Cause - Weeks 1-62 Fost-Ralease

Degenhardt, 2014 Mixed 7 282118538 —— 057(0.46,0.89) 4340
Marsden, 2017 THEEED — 083 (061,1.13) 3628
Bzz3zi, 2018 191250 ——— 0.95 (.55, 1.83) 2133
Subtotal {|-squared = < 072(0.52.1.00)  100.00

Drug-Relsted - Wesks 1-£ Fost-Relsass

Marsden, 2017 Mixed 843 151420 . 015 004,053  30.33
Degenhard:, 2014 Mixed 7 32/2088 e — —— 0.21(008,0.47) €067
Subtotal (-squared = 0.0%, p = 0.889) L ——— ] 048 @.10.0.37)  100.00
Drug-Related - Weeks 552 Post-Relaass

Degenhard:, 2014 Mixed 2215102 5514440 —_— 038 (023,082 4891
Marsden, 2017 Mices 4418620 05370 ——— 0.89(0.58,1.37) 5109
Subtotal (l-squared = 54 7%, p = 0.010) e 058025 136  100.00
Drug-Related - Weeks 1-52 Post-Relaase

Degenhard:, 2014 Mixed 2017408 —_—— 032(021.0.48)  40.48

Marsden, 2017 M 4777283 —_—— 080(047,1.02) 6054
Subtotsl (-squared = 85.8%, p = 0.008) —_— 047022101  100.00
Suicide - Wasks 5-52 Post-Release
Degenhard:, 2014 Mixed ar15182 —_— 082 (027,243 4488
Marsden, 2017 Mixed 12/8620 —_— 183 (061,433) 5632
Subtatal (l-squsred = 0.0%, p = 0.356) — 1.18 (0.58,2.47)  100.00
Suicide - Wasks 1-52 Post-Release
Degenhard:, 2014 Mixed 18538 —_— 063(023,178) 4578
Marsden, 2017 M 715360 NS TS — 130(056,3.52) 5421
Subtotzl (-squsred = 17.7%, ¢ _— 067 (0.45,2.08)  100.00
NOTE: Weights are from random effects analysis
I T
o1 1 8
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eFigure 36: All-cause and cause-specific mortality post-release from incarceration
according to OAT status post-release, stratified by the first four weeks and remainder of
time (up to 18 months) post-release from incarceration

Post-release mortality according to OAT status in the community

OAT Deaths/FY %
Study Type on OAT Deaths/FY off GAT ES (85% CI) VWeight

All Cause - Weeks 1-4 Post-Release

Degenhardt, 2014 Mixed 172129 TR2172

+

022(0.13.0.37) 100.00

Subtotal (-squared = %, p=.) Q 022(0.13,0.37)  100.00
———

All Cause - Weeks 5-52 Post-Release

Degenharct, 2014 Mixed 4513200 278018233 020 (.15, 0.28)  100.00
Subtotal (-squared = %, p=_) 020 (0.15.0.28)  100.00
All Cause - Waeks 1-T8 Post-Releasa

Huang, 2011 Methadone ~ 3/1245 28718 0.06(0.02.0.20) 3850
Degenharch, 2014 Mixed 8315438 355118505 021(0.16.0.28)  61.50
Subtotal (I-Squared = 74.5%, p = 0.047) 0123 (.04, 0.43)  100.00
Drug-Relsted - Wesks 1-4 Post-Release

Degenharct, 2014 Mixed aizze 332172 0.10 (002, 0.44)  100.00
Subtotal (-squared = 3%, p=.) 018 (R.02, 0.44)  100.00
Drug-Related - Weeks 5-52 Post-Release

Degenhardt, 2014 Mixed /13300 68/16332 0.16 {0.08, 0.23) 100.00

—_—
-
-ﬁ-
—_——
¢-
——

Subtotal (l-squared = %.p=.) <:=- 0.16 (.02, 0.33)  100.00
——
=

—_—
_
—_—
_

Drug-Relsted - Weeks 1-52 Post-Release

Degenharch, 2014 Mixed 15115438 101118505 0.18 (D10, 0.21)  100.00
Subtotal (-squared = 3, p=.) 0.18 (010, 0.31)  100.00
Suicide - VWeeks 5-52 Post-Release

Degenhardt, 2014 Mixed 413309 2163323 0.55 {0.17, 1.77) 100.00

Il

Subtotal (-squared = 3%, p=.) 055 (D7, 1.77)  100.00
Suicide - Weeks 1-52 Post-Release

Degenhardt, 2014 Mixed 4/15439 11/18505 0.44 {0.14, 1.27) 100.00

i

Subtotal (-squared = %.p=_) 0.44(0.14.1.37)  100.00

MOTE: Weights are from random effects analysis
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eTable 20: Additional pooled cause-specific rates in people receiving OAT, by time during incarceration and post-release from incarceration

Mortality during incarceration

Refs

N
coho
rts

N
people

Death PY

S

Time spent in O

Pooled CMR
(95%Cl)

AT during incarceration

2%

Death
s

Time spent out o

PY

Pooled CMR
(95%Cl)

IZ
%

OAT during incarceration

Rate Ratio

(in OAT/out of OAT)

Rate Ratio

IZ
%

Unnatural causes - First 4 weeks of incarceration 13 1 16,715 1 1,279 0.78 (0.11, 5.55) - 12 1,094 10.97 (6.23, 19.32) - 0.07 (0.01, 0.55) -

Violence - First 4 weeks of incarceration 13 1 16,715 0 1,279 - - 0 1,094 - - - -

Natural causes — First 4 weeks of incarceration 13 1 16,715 0 1,279 - - 2 1,094 1.83 (0.46, 7.31) - * -

Unnatural causes - Remainder of incarceration = 1 16,715 4 14,098 0.28 (0.11, 0.76) - 15 11.36 1.32(0.80, 2.19) - 0.07 (0.02, 0.21) -
8

Violence - Remainder of incarceration 13 1 16,715 2 14,098 0.14 (0.04, 0.57) - 0 11.36 - - e -
8

Natural causes - Remainder of incarceration = 1 16,715 5 14,098 0.35 (0.15, 0.85) - 4 11.36 0.35(0.13, 0.94) - 0.00 (0.00, 0.00) -
8

Unnatural causes - Total incarceration 13 1 16,715 5 15,377 0.33 (0.14, 0.78) - 27 12,46 2.17 (1.49, 3.16) - 0.15 (0.06, 0.39) -
2

Violence - Total incarceration 13 1 16,715 2 15,377 0.13 (0.03, 0.52) - 0 12,46 - - & -
2

Natural causes — Total incarceration = 1 16,715 5 15,377 0.33 (0.14, 0.78) - 6 12,46 0.48 (0.22, 1.07) - 0.68 (0.21, 2.21) -

Mortality post-release from incarceration

Left incarceration on OAT

Rate Ratio

All injury and poisoning - First 4 weeks post-release 14 1 16,453 11 2,213 497 (2.75, 8.97) - 37 2,088 17.72 (12.84, - 0.28 (0.14, 0.55) -
24.46)

Accidental drug-induced - First 4 weeks post-release 14 1 16,453 7 2,213 3.16 (1.51, 6.64) - 31 2,088 14.85 (10.44, - 0.21 (0.09, 0.48) -
21.11)

Accidental opioid - First 4 weeks post-release 14 1 16,453 7 2,213 3.16 (1.51, 6.63) - 31 2,088 14.85 (10.44, - 0.21(0.09, 0.48) -
21.11)

Violence - First 4 weeks post-release 14 1 16,453 0 2,213 - - 0 2,088 - - - -

Motor vehicle and transport accidents - First 4 weeks 14 1 16,453 1 2,213 0.45 (0.06, 3.21) - 1 2,088 0.48 (0.07, 3.40) - 0.94 (0.06, 15.08) -

post-release

Falls, fires, burns & drownings - First 4 weeks post-release 14 1 16,453 2 2,213 0.90 (0.23, 3.61) - 1 2,088 0.48 (0.07, 3.40) - 1.89(0.17, 20.81) -

All liver-related - First 4 weeks post-release 14 1 16,453 1 2,213 0.45 (0.06, 3.21) - 1 2,088 0.48 (0.07, 3.40) - 0.94 (0.06, 15.08) -

Viral hepatitis - First 4 weeks post-release 14 1 16,453 1 2,213 0.45 (0.06, 3.21) - 1 2,088 0.48 (0.07, 3.40) - 0.94 (0.06, 15.08) -

All alcohol related - First 4 weeks post-release 14 1 16,453 1 2,213 0.45 (0.06, 3.21) - 1 2,088 0.48 (0.07, 3.40) - 0.94 (0.06, 15.08) -

Cancer - First 4 weeks post-release 14 1 16,453 1 2,213 0.45 (0.06, 3.21) - 0 2,088 - - * -

Cardiovascular disease - First 4 weeks post-release 14 1 16,453 0 2,213 - - 0 2,088 - - - -

Chronic respiratory disease - First 4 weeks post-release 14 1 16,453 0 2,213 - - 0 2,088 - - - -
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Refs N N Death PY Pooled CMR 2% | Death PY Pooled CMR 12 Rate Ratio 12
coho | people s (95%ClI) s (95%Cl) % (in OAT/out of OAT) | %
rts

Digestive disorders - First 4 weeks post-release 1 1 16,453 0 2,213 - - 0 2,088 - - - -

HIV-related - First 4 weeks post-release 14 1 16,453 1 2,213 0.45 (0.06, 3.21) - 1 2,088 0.48 (0.07, 3.40) - 0.94 (0.06, 15.08) -

Influenza & pneumonia - First 4 weeks post-release 14 1 16,453 0 2,213 - - 0 2,088 - - - -

Injection related injuries and diseases - First 4 weeks post- 14 1 16,453 0 2,213 - - 0 2,088 - - - -

release

Endocarditis - First 4 weeks post-release 1 1 16,453 0 2,213 - - 0 2,088 - - - -

Bacteraemia and sepsis - First 4 weeks post-release 1 1 16,453 0 2,213 - - 0 2,088 - - - -

Skin or soft tissue infections - First 4 weeks post-release 14 1 16,453 0 2,213 - - 0 2,088 - - -

All injury and poisoning - Remainder post-release & 1 16,453 38 15,192 2.50(1.82, 3.44) - 76 14,44 5.26 (4.20, 6.59) - 0.48 (0.32, 0.70) -
9

Accidental drug-induced - Remainder post-release 14 1 16,453 19 15,192 1.25(0.80, 1.96) - 53 14,44 3.67 (2.80, 4.80) - 0.34 (0.20, 0.58) -
9

Accidental opioid - Remainder post-release 14 1 16,453 16 15,192 1.05 (0.65, 1.72) - 43 14,44 2.98 (2.21, 4.01) - 0.35(0.20, 0.63) -
9

Violence - Remainder post-release & 1 16,453 5 15,192 0.33(0.14, 0.79) - 4 14,44 0.28 (0.10, 0.74) - 1.19 (0.32, 4.43) -
9

Motor vehicle and transport accidents - Remainder post- 14 1 16,453 5 15,192 0.33 (0.14, 0.79) - 5 14,44 0.34 (0.14, 0.83) - 0.95 (0.28, 3.29) -
release 9

Falls, fires, burns & drownings - Remainder post-release C 1 16,453 0 - - 2 14,44 0.14 (0.03, 0.55) - * -
9

All liver-related - Remainder post-release = 1 16,453 3 15,192 0.20 (0.06, 0.61) - 2 14,44 0.14 (0.03, 0.55) - 1.43 (0.24, 8.54) -
9

Viral hepatitis - Remainder post-release 14 1 16,453 1 15,192 0.07 (0.01, 0.47) - 0 - - & -

All alcohol related - Remainder post-release 14 1 16,453 1 15,192 0.07 (0.01, 0.47) - 1 14,44 0.07 (0.01, 0.49) - 0.95 (0.06, 15.21) -
9

Cancer - Remainder post-release = 1 16,453 7 15,192 0.46 (0.22, 0.97) - 5 14,44 0.35 (0.14, 0.83) - 1.33 (0.42, 4.20) -
9

Cardiovascular disease - Remainder post-release 14 1 16,453 5 15,192 0.33 (0.14, 0.79) - 4 14,44 0.28 (0.10, 0.74) - 1.19 (0.32, 4.43) -
9

Chronic respiratory disease - Remainder post-release 14 1 16,453 1 15,192 0.07 (0.01, 0.47) - 1 14,44 0.07 (0.01, 0.49) - 0.95 (0.06, 15.21) -
9

Digestive disorders - Remainder post-release = 1 16,453 1 15,192 0.07 (0.01, 0.47) - 1 14,44 0.07 (0.01, 0.49) - 0.95 (0.06, 15.21) -
9

HIV-related - Remainder post-release 14 1 16,453 1 15,192 0.07 (0.01, 0.47) - 0 - - ki -

Influenza & pneumonia - Remainder post-release 14 1 16,453 0 - - 1 14,44 0.07 (0.01, 0.49) - 0.00 (0.00, 0.00) -
9
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N PY Pooled CMR 2% PY Pooled CMR Rate Ratio
people (95%ClI) (95%ClI) (in OAT/out of OAT)
Injection related injuries and diseases - Remainder post- 14 1 16,453 2 15,192 0.13 (0.03, 0.53) 2 14,44 0.14 (0.03, 0.55) 0.95 (0.13, 6.75)
release
Endocarditis - Remainder post-release 6,453 - 5,192 | 0.13(0.03,0.53) -- 14 44 | 0.14(0.03, 0.55) . 0.95 (0.13, 6.75) .

| Bacteraemia and sepsis - Remainder post-release | * | 1 [16453| o | | - |
---__—--_-—-—-
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Refs N N Death PY Pooled CMR 12% | Death PY Pooled CMR 12 Rate Ratio 12
coho | people s (95%ClI) s (95%Cl) % (in OAT/out of OAT) | %
rts

Injection related injuries and diseases - Total-time post- 14 1 16,453 2 17,406 0.11 (0.03, 0.46) - 2 16,53 0.12 (0.03, 0.48) - 0.95 (0.13, 6.74) -
release 8

Endocarditis - Total-time post-release s 1 16,453 2 17,406 0.11 (0.03, 0.46) - 2 16,53 0.12 (0.03, 0.48) - 0.95 (0.13, 6.74) -
8

Bacteraemia and sepsis - Total-time post-release 14 1 16,453 0 17,406 - - 0 16,53 - - - -
8

Skin or soft tissue infections - Total-time post-release 14 1 16,453 0 17,406 - - 0 16,53 - - - -

Mortality post-release from incarceration

e spent out of OAT post-release

Rate Ratio

All injury and poisoning - First 4 weeks post-release 14 1 16,453 9 2,129 4.23(2.19, 8.12) - 39 2,172 17.96 (13.11, - 0.24 (0.11, 0.49) -
24.58)
Accidental drug-induced - First 4 weeks post-release 14 1 16,453 6 2,129 2.82(1.27, 6.27) - 32 2,172 14.73 (10.42, - 0.19 (0.08, 0.46) -
20.83)
Accidental opioid - First 4 weeks post-release 14 1 16,453 6 2,129 2.82(1.27,6.27) - 32 2,172 14.73 (10.42, - 0.19 (0.08, 0.46) -
20.83)
Violence - First 4 weeks post-release 14 1 16,453 0 2,129 - - 0 2,172 - - - -
Motor vehicle and transport accidents - First 4 weeks 14 1 16,453 1 2,129 0.47 (0.07, 3.33) - 1 2,172 0.46 (0.06, 3.27) - 1.02 (0.06, 16.31) -
post-release
Falls, fires, burns & drownings - First 4 weeks post-release | 4 1 16,453 1 2,129 0.47 (0.07, 3.33) - 2 2,172 0.92 (0.23, 3.68) - 0.51 (0.05, 5.63) -
All liver-related - First 4 weeks post-release 14 1 16,453 0 2,129 - - 2 2,172 0.92 (0.23, 3.68) - * -
Viral hepatitis - First 4 weeks post-release 14 1 16,453 0 2,129 - - 2 2,172 0.92 (0.23, 3.68) - * -
All alcohol related - First 4 weeks post-release 14 1 16,453 1 2,129 0.47 (0.07, 3.33) - 1 2,172 0.46 (0.06, 3.27) - 1.02 (0.06, 16.31) -
Cancer - First 4 weeks post-release 14 1 16,453 1 2,129 0.47 (0.07, 3.33) - 0 2,172 - - * -
Cardiovascular disease - First 4 weeks post-release 14 1 16,453 0 2,129 - - 0 2,172 - - - -
Chronic respiratory disease - First 4 weeks post-release 14 1 16,453 0 2,129 - - 0 2,172 - - - -
Digestive disorders - First 4 weeks post-release 14 1 16,453 0 2,129 - - 0 2,172 - - - -
HIV-related - First 4 weeks post-release 14 1 16,453 1 2,129 0.47 (0.06, 3.33) - 1 2,172 0.46 (0.06, 3.27) - 1.02 (0.06, 16.31) -
Influenza & pneumonia - First 4 weeks post-release 14 1 16,453 0 2,129 - - 0 2,172 - - - -
Injection related injuries and diseases - First 4 weeks post- | 4 1 16,453 0 2,129 - - 0 2,172 - - - -
release
Endocarditis - First 4 weeks post-release 14 1 16,453 0 2,129 - - 0 2,172 - - - -
Bacteraemia and sepsis - First 4 weeks post-release 14 1 16,453 0 2,129 - - 0 2,172 - - - -
Skin or soft tissue infections - First 4 weeks post-release 14 1 16,453 0 2,129 - - 0 2,172 - - - -
All injury and poisoning - Remainder post-release 14 1 16,453 19 13,309 1.43 (0.91, 2.24) - 95 16,33 5.82 (4.76, 7.11) - 0.25 (0.15, 0.40) -
3
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Refs N N Death PY Pooled CMR 12% | Death PY Pooled CMR 12 Rate Ratio 12
coho | people s (95%ClI) s (95%Cl) % (in OAT/out of OAT) | %
rts

Accidental drug-induced - Remainder post-release x 1 16,453 7 13,309 0.53 (0.25, 1.10) - 65 16,33 3.98 (3.12, 5.08) - 0.13 (0.06, 0.29) -
3

Accidental opioid - Remainder post-release 14 1 16,453 6 13,309 0.45 (0.20, 1.00) - 53 16,33 3.25(2.48, 4.25) - 0.14 (0.06, 0.32) -
3

Violence - Remainder post-release x 1 16,453 3 13,309 0.23 (0.07, 0.70) - 6 16,33 0.37 (0.17,0.82) - 0.61 (0.15, 2.45) -
3

Motor vehicle and transport accidents - Remainder post- 14 1 16,453 3 13,309 0.23 (0.07, 0.70) - 7 16,33 0.43 (0.20, 0.90) - 0.53(0.14, 2.03) -
release 3

Falls, fires, burns & drownings - Remainder post-release = 1 16,453 0 13,309 - - 2 16,33 0.12 (0.03, 0.49) - w -
3

All liver-related - Remainder post-release 14 1 16,453 0 13,309 - - 5 16,33 0.31(0.13, 0.74) - e -
3

Viral hepatitis - Remainder post-release = 1 16,453 0 13,309 - - 1 16,33 0.06 (0.01, 0.43) - w -
3

All alcohol related - Remainder post-release 14 1 16,453 0 13,309 - - 2 16,33 0.12 (0.03, 0.49) - 0.00 (0.00, 0.00) -
3

Cancer - Remainder post-release 14 1 16,453 3 13,309 0.23 (0.07, 0.70) - 9 16,33 0.55 (0.29, 1.06) - 0.41 (0.11, 1.51) -
3

Cardiovascular disease - Remainder post-release C 1 16,453 2 13,309 0.15 (0.04, 0.60) - 7 16,33 0.43 (0.20, 0.90) - 0.35 (0.07, 1.69) -
3

Chronic respiratory disease - Remainder post-release 14 1 16,453 1 13,309 0.08 (0.01, 0.53) - 1 16,33 0.06 (0.01, 0.43) - 1.23 (0.08, 19.62) -
3

Digestive disorders - Remainder post-release 14 1 16,453 0 13,309 - - 2 16,33 0.12 (0.03, 0.49) - e -
3

HIV-related - Remainder post-release = 1 16,453 0 13,309 - - 1 16,33 0.06 (0.01, 0.43) - w -
3

Influenza & pneumonia - Remainder post-release 14 1 16,453 0 13,309 - - 1 16,33 0.06 (0.01, 0.43) - e -
3

Injection related injuries and diseases - Remainder post- = 1 16,453 1 13,309 0.08 (0.01, 0.53) - 3 16,33 0.18 (0.06, 0.57) - 0.41 (0.04, 3.93) -
release 3

Endocarditis - Remainder post-release = 1 16,453 1 13,309 0.08 (0.01, 0.53) - 3 16,33 0.18 (0.06, 0.57) - 0.41 (0.04, 3.93) -
3

Bacteraemia and sepsis - Remainder post-release 14 1 16,453 0 13,309 - - 0 16,33 - - - -
3

Skin or soft tissue infections - Remainder post-release e 1 16,453 0 13,309 - - 0 16,33 - - - -
3
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Pooled CMR Pooled CMR Rate Ratio
(95%ClI) (95%Cl) (in OAT/out of OAT)
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Refs N N Death PY Pooled CMR 2% | Death PY Pooled CMR 12 Rate Ratio 12
coho | people s (95%ClI) s (95%ClI) % (in OAT/out of OAT) | %

Table Notes: “First 4 weeks” refers to the first 4 weeks in or out of incarceration; “remainder” refers to remainder of time in incarceration or post-release; “Total time” refers to total time spent in incarceration, or
total time post-release up to 12 months post-release from incarceration. * Rate ratios are suppressed where at least half of the studies reported 0 deaths for one of the time periods involved.
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eFigure 37: ROBINS-I for community-based observational studies used in analyses
Risk of bias domains
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eFigure 38: ROBINS-I for community-based observational studies — pooled domain scores weighted by
person years contributed by each study
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eFigure 39: ROBINS-I for studies used in analyses of the impact of OAT provided during incarceration on
mortality during incarceration
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eFigure 40: ROBINS-I for studies used in analyses of the impact of OAT provided during incarceration
upon post-release mortality
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D6: Bias in measurement of outcomes.
D7: Bias in selection of the reported result.
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eFigure 41: ROBINS-I for studies of OAT impact during incarceration — pooled domain scores weighted by
person years contributed by each study
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eFigure 42: ROBINS-I for studies used in analyses of the effect of post-release OAT on mortality
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eFigure 43: ROBINS-I for of OAT impact post-release — pooled domain scores weighted by person years
contributed by each study
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eTable 21: Summary of studies that adjusted for confounding in observational studies of the impact of OAT on mortality

N OAT setting Adjusted for Bivariate association | Adjusted association of
Study people confounding? Variables included of OAT with all-cause OAT with all-cause
mortality mortality
4,501 Community OAT Yes Gender, age, inpatient treatment for a) non-fatal overdose, b) psychiatric disorders, and c) suicide attempt, HR 0.56 (0.45, 0.69) AHR 0.55 (0.44, 0.68)
Abrahamsson 2017%° ! ) )
benzodiazepine treatment, Z-drug treatment, pregabalin treatment.
Ledberg 20173 A 8 441 Community OAT Yes Gender, age, year of treatment entry. NR AHR 0.47 (0.29, 0.77)
Appel 2000¢ 1,544 Community OAT No -~ - -
Bakker 2017%7 278 Community OAT No -- -- -
. 291 Released from Yes Age, marital status, ethnicity, employment, education, prison sentence, dependence severity, injecting history, | HR 1.32 (0.58, 3.03) AHR 1.07 (0.44, 2.61)
Bazazi 20188 ) ) -
incarceration on OAT HIV symptoms, study randomisation phase.
Bukten 20192 7,843 Community OAT No -~ - -
Buster 2002° 5,200 Community OAT No -- - --
Chang 2015*# 983 Community OAT No -- -- -
. 3,162 Community OAT Yes Gender, age, social class, comorbidity, methadone dose, no. MMT episodes, psychiatric admission, HR 1.19 (0.70, 2.04) NA
Cousins 2011° A ; ) L ) “ b
benzodiazepine prescription, urine drug tests, “overuse” of methadone. (drug-related only) (drug-related only)
Cousins 20161 A 6,983 Community OAT Yes Time period of treatment, sex, age, no. of treatment episodes, methadone dose, supervised consumption, RR0.32(0.18, 0.57) ARR 0.27 (0.16, 0.47)
median comorbidity score, co-prescriptions.
bavoli 20072 10,258 Community OAT Yes Age, gender, psychiatric comorbidity, HIV status, previous non-fatal overdose, route of administration, length HR 0.09 (0.04, 0.19) AHR 0.09 (0.04, 0.19)
of use. (overdose only) (overdose only)
Degenhardt 2009° A 42,676 Community OAT No -- -- -
Digiusto 2004%* 1,244 Community OAT No -- -- -
713 Community OAT Yes Age, sex, Charlson co-morbidity index, psychiatric diagnoses recorded as chronic diseases or during a HR 0.03 (0.01, 0.09) AHR 0.03 (0.01, 0.09)
Dupouy 201722 A hospitalisation, dispensed psychoactive medications, socio-economic covariates (ecologic estimator of social
deprivation, the status of the beneficiary, and universal insurance coverage).
Durand 2020% A 2,899 Community OAT Yes Gender, age, incarceration history, methadone dose, mental disorders, disease categories. RR 0.57 (0.38, 0.97) ARR 0.49 (0.29, 0.83)
32,322 Community OAT Yes Primary drug, age, gender, race/ethnicity, disability, labour force status, Med-Cal beneficiary, mentally ill, -- AHR 0.27 (0.23, 0.32)
Evans 201510 hepatitis C status, tuberculosis status, hospitalisation in past 30 days, HIV testing status, educational
attainment, years from first primary drug use to first treatment episode, criminal justice system involvement,
secondary drug type.
Fellows-Smith 2,520 Community OAT No -- -
20112 B
Fugelstad 2007% 848 Community OAT No -- -- -
Gearing 1974% 3,850 Community OAT No - - -
Gronbladh 1990’ 281 Community OAT No - - -
11,033 Community OAT Yes Sex, age, calendar year, comorbidity score, geographical region, benzodiazepine co-prescription, IRR 0.45 (0.37,0.55) | AIRR0.36(0.31,0.41)
gabapentinoid co-prescription, number of OAT patients per GP practice, number of GPs prescribing per
Hickman 20187 # practice, history of recorded self-harm, overdose poisoning, alcohol problems, imprisonment or homelessness.
Propensity scores based on the probability of being prescribed buprenorphine were incorporated into models
as inverse probability weights.
Huang 20112 1,982 OAT post-release Yes Age, gender, area of residence, HIV status prior to release. - AHR 0.07 (0.02, 0.21)
1,616 Community OAT Yes Sex, age, living with a partner, education, cardiovascular disease, pneumonia/bronchitis/asthma, diabetes, HR 0.32 (0.14, 0.72) AHR 0.32 (0.13, 0.80)
Huang 20132 HBV antigen, HCV antibody, HIV antibody, syphilis antibody, psychiatric treatment, multiple illicit substance
use, alcohol disorder, previous drug overdose, previous suicide attempts, methadone dose, duration of heroin
use
Kelty 20193 A 8,226 Community OAT No -- -- -
Kimber 20155 ~ ¢ 46,531 Community OAT No -- -- -
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N OAT setting Adjusted for Bivariate association | Adjusted association of
Study people confounding? Variables included of OAT with all-cause | OAT with all-cause
mortality mortality
16,453 Released from Yes Gender; Age; Indigenous status; juvenile offending history; length of prison episode; no. prior prison episodes; First 4 weeks post-release:
Degenhardt 20144~ incarceration on OAT prior property offence; prior drug offence; prior violent offence HR 0.32 (0.21, 0.50) AHR 0.06 (0.01, 0.30)¢
P OAT post-release Total time post-release:
HR 0.22 (0.13,0.37) AHR0.25 (0.12, 0.53)
Larney 201413 16,715 OAT during Yes Gender, Indigenous status, age, incarceration history (number & duration), offending history (drug, property HR 0.25 (0.13, 0.48) AHR 0.26 (0.13, 0.5)
incarceration and violent offences)
Langendam 200131 P 827 Community OAT No -- -- -
17,568 Community OAT Yes Age, sex, anxiety diagnosis, depression diagnosis, receipt of methadone, buprenorphine, opioid and -- M-AHR 0.37 (0.24, 0.59)
Larochelle 201832 benzodiazepine prescriptions in the 12 months before index nonfatal opioid overdose, benzodiazepine B-AHR 0.35 (0.23, 0.53)
prescriptions, detoxification episode and short- and long-term residential treatments.
Liu 20133 306,786 Community OAT Yes Age, gender, marital status, education, ethnicity, route of administration, needle sharing, methadone dose, HR 0.53 (0.50, 0.56) AHR 0.56 (0.53, 0.59)
HIV status.
Marsden 2017344 12,260 Released from Yes Age, injection drug use, self-reported problem alcohol use, non-medical benzodiazepine use, cocaine use, HR 0.25 (0.10, 0.60) AHR 0.25 (0.09, 0.64)
incarceration on OAT demographic and clinical co-variates, prison transfer, community treatment.
Morozova 201335 A 110 Hospital No -- - -
Muga 20142 A 1,678 Community OAT No -- - -
Pavarin 20174 * 2,232 Community OAT No -- - -
Pearce 20208 * 55,347 Community OAT Yes Age, sex, medication type (buprenorphine/naloxone only, methadone only), OAT period HR 0.45 (0.43,0.49) | AHR 0.40 (0.34, 0.46)
Pierce 2016% 151,983 Community OAT Yes Age, gender, patient-reported injecting status, patient-reported problematic use of alcohol, benzodiazepines, HR 0.64 (0.58, 0.71) AHR 0.58 (0.52, 0.64)
crack cocaine, cocaine powder, amphetamines; referred from the criminal justice system. (drug-related only) (drug-related only)
Reece 201037 2,518 Community OAT No -- -- -
Scherbaum 20023 244 Community OAT No -- -- -
Weber 19903%° 297 Community OAT No -- -- -

Table notes: # Authors sent additional information.). ® Secondary paper (overlap in data) but data used in sub-analyses. Shaded rows indicate secondary paper(s) to the one directly above them. ¢Used 2006-2010 data to avoid overlap

with Degenhardt 2009. ° Although eligible, no data from this study could be used in pooled quantitative syntheses. EThere was an interaction with time since release with the protective effect extremely marked in first few days and then
decaying to no impact. HR: hazard ratio. AHR: adjusted hazard ratio. NR: not reported. NA: not reported as not significant in univariate analyses. RR: relative risk. ARR: adjusted relative risk. IRR: Hickman. AIRR: Hickman. M: methadone.
B: buprenorphine. PWID: people who inject drugs. LFTU: lost to follow-up. OAT: opioid agonist treatment. Rx: treatment.
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eFigure 44: ROB-2 for RCTs
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eFigure 45: ROB-2 RCTs — pooled domain scores weighted by contribution of each study to pooled

mortality estimate
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eFigure 46: Sensitivity analysis restricted to those who ever enter OAT
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eFigure 47: Sensitivity analysis for studies of OAT post-release from incarceration

All cause mortality in the first year post-release following OAT in prison compared to no OAT in prison

Deaths/PY Deaths/PY
OAT  Following OAT Following no QAT %

Study Type in Prison in Prison ES (95% Cl) Weight

Weeks 1-4 Post-Release

Degenhardt, 2014 Mixed 19/2213 77/2088 — 023 (0.14, 0.38) 77.20
Marsden, 2017 Mixed 6/643 18/490 —_— 025 (0.10, 0.64) 22.80
Subtotal (l-squared = 0.0%, p = 0.871) Q 024 (0.15, 0.37) 100.00

Weeks 5-52 Post-Release

Degenhardt, 2014 Mixed 137/15192 185/14449 —— 0.70 (0.56, 0.88) 56.97
Marsden, 2017 Mixed 75/6620 61/5379 —— 1.00 (0.71, 1.40) 43.03
Subtotal (I-squared = 65.3%, p = 0.090) <:> 0.82 (0.58, 1.15) 100.00

Weeks 1-52 Post-Release

Degenhardt, 2014 Mixed 156/17406 26216538 —— 0.57 (0.46, 0.69) 55.08
Marsden, 2017 Mixed 81/7263 79/5869 — 0.83 (0.61, 1.13) 44.92
Subtotal (I-squared = 75.8%, p = 0.042) <> 0.67 (0.46, 0.97) 100.00

NOTE: Weights are from random effects analysis
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eFigure 48: Sensitivity analysis excluding studies with serious risk of bias due to missing data
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eFigure 49: Sensitivity analysis- All liver-related and viral hepatitis RRs restricted to the same cohorts

RESTRICTED RERUN All liver-related mortality on OAT compared to off OAT
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