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Abstract

Background

Substance use is disproportionately high among people who are homeless or vulnerably
housed. We performed a systematic overview of reviews examining the effects of selected
harm reduction and pharmacological interventions on the health and social well-being of
people who use substances, with a focus on homeless populations.

Methods and findings

We searched MEDLINE, EMBASE, PsycINFO, Joanna Briggs Institute EBP, Cochrane
Database of Systematic Reviews and DARE for systematic reviews from inception to
August 2019. We conducted a grey literature search and hand searched reference lists. We
selected reviews that synthesized evidence on supervised consumption facilities, managed
alcohol programs and pharmacological interventions for opioid use disorders. We
abstracted data specific to homeless or vulnerably housed populations. We assessed cer-
tainty of the evidence using the GRADE approach.
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Our search identified 483 citations and 30 systematic reviews met all inclusion criteria,
capturing the results from 442 primary studies. This included three reviews on supervised
consumption facilities, 24 on pharmacological interventions, and three on managed alcohol
programs. Supervised consumption facilities decreased lethal overdoses and other high risk
behaviours without any significant harm, and improved access to care. Pharmaceutical
interventions reduced mortality, morbidity, and substance use, but the impact on retention in
treatment, mental iliness and access to care was variable. Managed alcohol programs
reduced or stabilized alcohol consumption. Few studies on managed alcohol programs
reported deaths.

Conclusions

Substance use is a common chronic condition impacting homeless populations. Supervised
consumption facilities reduce overdose and improve access to care, while pharmacological
interventions may play a role in reducing harms and addressing other morbidity. High quality
evidence on managed alcohol programs is limited,

Introduction

Homeless and vulnerably housed populations experience disproportionately high rates of sub-
stance use [1-3]. While individuals may use substances as a way to cope with adverse living
conditions, stress, and the trauma of homelessness [4-6] it is also the case that without stable
housing individuals often experience barriers to accessing and following treatment recommen-
dations for substance use disorders [7]. Childhood traumatic experiences, posttraumatic stress
disorder and adult exposure to other traumatic experiences can also influence substance use
[8]. Despite the substantial unmet care needs of this population, people struggling with both
substance use and homelessness experience overlapping barriers to accessing care, including
stigma related to care itself [9], and abstinence-based treatment first housing services [10,11].
Together, these barriers increase perceived loss of control over one’s life, contribute to mistrust
of the health system, and perpetuate lower access and adherence to care and treatment [12-
14].

There is substantial literature demonstrating that people who are homeless benefit from
receiving tailored, patient-centred care within interprofessional primary care teams with an
integrated approach to community and social services [15-17]. Specifically, harm reduction
and pharmacological interventions represent important approaches to facilitate care and treat-
ment of individuals experiencing homelessness and concomitant substance use disorders. At
its core, harm reduction is a pragmatic approach that aims to reduce the adverse consequences
of substance use and related socio-cultural marginalization [18-20]. Within a harm reduction
approach, specific interventions include opioid overdose response with naloxone, supervised
consumption facilities, and managed alcohol programs [21]. Harm reduction approaches are
particularly relevant for homeless populations given the extreme health inequities and stigma
impacting both substance use and homelessness [1,22,23]. The effectiveness of medications for
substance use disorders including methadone, buprenorphine, slow-release morphine, diace-
tylmorphine, and naltrexone have been documented in the general population [24,25], but the
evidence specific to homeless populations is yet to be synthesized. This review is one of a series
of reviews to study the effectiveness of interventions for the care of homeless, vulnerably
housed, and persons with lived homelessness experience. The objective of this review is to
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assess the effectiveness of specific harm reduction and pharmacological interventions among
homeless or vulnerably housed individuals with concomitant substance use disorders.

Methods

This systematic review adheres to the guidance provided in the Cochrane Handbook for over-
views of reviews [26] and is reported according to the Preferred Reporting Items of Systematic
Reviews and Meta-Analyses (PRISMA) guidelines [27] (S1 File). Ethical approval was not
required for this study.

Selection of priority interventions

We conducted a Delphi consensus process with 84 experienced healthcare practitioners and
76 persons with lived homelessness experience to prioritize person-centered and clinically
meaningful community interventions, outcomes, and marginalized subgroups [28]. Among
these, addiction care was highly prioritized. We then scoped literature using Google Scholar
and PubMed to determine a list of interventions and terms relating to each of the Delphi prior-
ity topic categories. Priority topic working groups were formed to arrive at a consensus and
inform the final selection of the interventions to be included in this review. Each working
group consisted of medical practitioners, allied health professionals, and community scholars
(people with lived experience of homelessness or vulnerable housing). Our working group
deliberated the value of systematic reviews and evidence based guidelines on various addiction
interventions, giving significant weight to the needs and opinions of persons with lived experi-
ence of homelessness. The working group agreed that focusing on safe consumption sites (of
drugs and/or alcohol, i.e. SCFs and MAPs) and medications to manage opioid use disorder
should be the priority.

Search strategy and selection criteria

Our initial search of published literature revealed no experimental trials conducted specifically
among homeless populations [29]. We therefore followed the GRADE approach and expanded
our search strategy to include grey literature and revised our inclusion criteria to incorporate
general population and systematic review evidence for the interventions of interest, and pub-
lished a protocol reflecting these changes on the Cochrane Equity Methods website [30]. We
made this decision fully aware that most studies among “general populations” had a large
representation of homeless populations in their samples, and we did not identify any substan-
tial reason to believe that the mechanisms of action of our interventions of interest would dif-
fer between homeless populations who use substances and the general population of people
who use substances.

We included systematic reviews of quantitative or qualitative studies that focused on at least
one of the interventions specified in our protocol among homeless or general populations.
Any type of comparator was considered eligible (such as usual services, alternative interven-
tion or no intervention). We included all outcomes of interest including: mortality, morbidity,
substance use, mental health, access to care, and retention in treatment. We excluded over-
views of reviews and narrative literature reviews (See Table 1 for full inclusion and exclusion
criteria).

We developed a systematic search using relevant keywords and MeSH terms for relevant
published systematic reviews. Keywords included terms such as “opioid-related disorders”,
“supervised consumption”, “supervised injection”, “managed alcohol”, “methadone” and
“harm reduction” (See S2 File). We searched MEDLINE, EMBASE, PsycINFOQ, Joanna Briggs
Institute EBP, Cochrane Database of Systematic Reviews and the Database of Abstracts of
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Table 1. Inclusion and exclusion criteria.

Inclusion Criteria

Population

Interventions

Comparison

Qutcomes

Study design
Exclusion Criteria

Reviews that focus on low- and middle-
income countries

Reviews that focus on Indigenous
populations

Definitions

People experiencing homelessness and vulnerable housing, defined as: “An individual who lacks stable, permanent,
appropriate housing, or may be without immediate prospect, means and ability of acquiring it. There are four physical living
situations involved with homelessness: 1) Unsheltered; 2) Emergency sheltered; 3) Provisionally accommodated and, 4) At
risk of homelessness, referring to people who are not homeless, but whose current economic and/or housing situation is
precarious or does not meet public health and safety standards” [31]. We defined vulnerable housing as: “someone who lives
in one’s own room or apartment but has unstable living arrangements, often resulting in frequent transitions between
homelessness and vulnerable housing” [32]. We did not set any restrictions on the timeline of homelessness (e.g. current,
lifetime, past year, etc.).

If no studies specific to homeless populations were identified for a given intervention, we expanded our inclusion criteria to
the general population who use substances.

Supervised consumption facilities | Legally sanctioned facilities where people who use substances can consume pre-obtained
substances under supervision [33]. There exist various terminologies for these facilities,
including: supervised injection facilities (SIF), supervised consumption sites (SCS),
medically supervised injection centres (MCIS), among others.

Managed alcohol programs Shelter, medical assistance, social services and the provision of regulated alcohol to help
l_'eg-i_qlcq_ts cope \_,\r_i_th__se\{ere a_]cqhql use qliso_r_dcr _[ 34]

Pharmacological interventions for | Opioid therapy medications including methadone, buprenorphine, diacetylmorphine,

opioid use disorder levo-a-acetylmethadol (LAAM) and naltrexone.

Pharmacologic agents for reversal | Opioid antagonist administered intravenously or intranasally, e.g. naloxone.
of opioid overdose

No intervention, standard intervention, alternative intervention, treatment as usual.

1. Mortality: All-cause mortality and rates of suicide.

2. Morbidity: Having a disease or a symptom of disease. For example, prevalence or incidence of a communicable or non-
communicable disease. Morbidity also refers to medical problems caused by a treatment.

3. Substance use: As measured by the number of days using alcohol or substance, the rate, and frequency of using alcohol or
substances, number of days of abstinence from alcohol or substances or physical and mental consequences of using alcohol or
substances.

4. Mental health: Any measures assessing psychological status and wellbeing, including but not limited to, psychological
distress, self-reported mental health status, or mental illness symptoms.

5. Access to care: Access to health care means having "the timely use of personal health services to achieve the best health
outcomes” [35]. Access to health care consists of four components [36]:

« Coverage: facilitates entry into the health care system. Uninsured people are less likely to receive medical care and more
likely to have poor health status.

« Services: Having a usual source of care is associated with adults receiving recommended screening and prevention services.
« Timeliness: ability to provide health care when the need is recognized.

« Workforce: capable, qualified, culturally competent providers.

6. Retention in treatment: The length of time clients remain in treatment.

Systematic review of quantitative or qualitative studies. Exclude all other study designs and review types.
Justifications

Due to the variability in access to resources and supports in comparison to that in a high-income country vary greatly. We
feel that the settings are different and should be synthesized separately.

The analysis of the interventions tailored to this population will be covered by an Indigenous research group

Reviews which focus on incarcerated
populations

Not generalizable to the non-incarcerated homeless population.

Reviews which exclusively report on
interventions for detoxification

Abstinence-based approaches are outside of the scope of this review

hitps://doi.org/10.1371/journal. pone.0227298.t001

Reviews of Effects (DARE) for systematic reviews from database inception to August 2019.
There were no language restrictions. The reference lists for all articles selected for full-text
review were manually searched for relevant citations. These were cross-referenced against our
original search results and any additional potentially relevant citations were screened. We con-
ducted a grey literature search (see 52 File) and consulted experts in the field for any additional
studies.

PLOS ONE | https://doi.org/10.1371/journal.pone.0227298 January 16, 2020 4/31



@ PLOS|ONE

Applicant Copy - 2025-G-068 Page 333 of 914

The effectiveness of substance use interventions for homeless and vulnerably housed persons

Table 2. GRADE certainty of evidence and definitions.

Certainty Definition

rating

High | Further research is very unlikely to change our confidence in the estimate of effect

Moderate Further research is likely to have an important impact on our confidence in the estimate of effect

and may change the estimate

Low Further research is very likely to have an important impact on our confidence in the estimate of
effect and is likely to change the estimate

Very low Any estimate of effect is very uncertain

https://doi.org/10.1371/journal.pone.0227298 1002

Results were uploaded to Rayyan reference manager software to facilitate the study selection
process [37]. Two review authors independently assessed each study for inclusion by title/
abstract, followed by full-text; disagreements were resolved through discussion or a third
reviewer.

Data analysis

We developed a standardized data extraction template which included study design, search
parameters, inclusion criteria, number and design of included studies, results and conclusions.
We extracted study details specific to homelessness or housing instability status of participants
when available. We extracted data in duplicate and resolved disagreements through discussion.
We assessed the methodological quality of reviews in duplicate using AMSTAR 2 (See S3 File)
[38).

Following guidance from the Cochrane Handbook [39], we assessed primary study overlap
within the included systematic reviews using a citation matrix (See 54 File). We synthesized
outcome data narratively and organized the presentation of evidence by intervention. A narra-
tive synthesis is defined as a “synthesis of findings from multiple studies that relies primarily
on the use of words and text to summarize and explain the findings of the synthesis. Whilst it
can involve the manipulation of statistical data, the defining characteristic is that it adopts a
textual approach to the process of synthesis to ‘tell the story” of the findings from the included
studies” [40]. Where appropriate, we included existing meta-analyses with pooled effects, and
report estimates of effect as reported in the source review. Numerical estimates of association
are only reported in instances when these were provided in the source review. We assessed the
certainty of the available numerical evidence for critical patient-important outcomes (mortal-
ity, morbidity, substance use) using GRADE methodology, considering risk of bias of the pri-
mary studies, indirectness, imprecision and inconsistency [26] (See Table 2: GRADE
definitions). Where data was unavailable, a GRADE assessment was not done.

Role of the funding source

The funders of the study had no role in study design, data collection, data analysis, data inter-
pretation, or writing of the report. The corresponding author had full access to all of the data
in the study and had final responsibility for the decision to submit for publication.

Results

Our systematic search identified 486 citations. We identified an additional 11 articles through
grey literature and reference searching. After removal of duplicates, we screened 355 unique
articles on title and abstract, excluded 283 articles and screened 72 articles by full text. Of
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Fig 1. PRISMA flow diagram. Original search ran on July 05, 2019. Search was updated on August 21, 2019.

https://doi.org/10.1371/journal.pone.0227298.g001

these, we excluded 42 articles (See S5 File: Table of excluded studies) and included 30 system-
atic reviews in our final synthesis (See Fig 1: PRISMA).

Of the 30 included systematic reviews, 24 reviews which included 352 unique primary stud-
ies reported on pharmacological interventions for opioid use disorder [41-64]. Two systematic
reviews which included 90 unique observational studies and one qualitative meta-synthesis
reported on supervised consumption facilities (SCFs) [65-67]. One Cochrane review with no
included studies [68] and two grey literature reviews reported on 51 studies of managed alco-
hol programs (MAPs) [69,70].

Fifty-eight percent (14/24) of systematic reviews on pharmacological interventions included
studies which reported housing instability or homelessness [41,42,44,46,50,51,53,55-60,64].
All systematic reviews on SCFs included observational studies reporting the rate of
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homelessness ranging from 10% to as high as 75% among SCF clients, the majority of studies
were from Sydney, Australia and Vancouver, Canada [65-67]. Evidence identified on MAPs
was specific to homeless populations [69,70]. See Table 3 for additional study characteristics.

Pharmacological interventions for opioid use disorder

Reviews on pharmacological interventions reported on the use of methadone, buprenorphine,
diacetylmorphine (heroin), levo-o-acetylmethadol (LAAM), slow release oral morphine and
hydromorphone for treatment of opioid use disorder. Certainty of evidence from these reviews
ranged from very low to moderate (see Table 4). One review [57], including one observational
study among homeless populations, reported pooled all-cause mortality rates of 36.1 and 11.3
per 1000 person-years for participants out of and in methadone maintenance therapy respec-
tively (rate ratio 3.20, 95%CI 2.65 to 3.86), and mortality rates of 9.5 per 1000 person years for
those not receiving buprenorphine maintenance therapy compared to 4.3 per 1000 person-
years among those receiving the therapy (rate ratio 2.20, 95%CI 1.34 to 3.61; GRADE certainty
of evidence: very low). Higher rates of mortality were reported among heroin-dependent per-
sons using LAAM (relative risk 2.28 (95%CI 0.59-8.9; GRADE certainty of evidence: low))
[42] and people chronically injecting opioids receiving diacetylmorphine (11 vs 3, p<0.05, no
further data reported) [41] compared to methadone, however there were not enough deaths in
these samples to draw any meaningful conclusions.

Overdose-specific mortality rates were similarly affected, with pooled overdose mortality
rates of 12.7 and 2.6 per 1000 person years for participants out of and in methadone mainte-
nance therapy (GRADE certainty of evidence: very low), and rates of 4.6 and 1.4 per 1000 per-
son years out of and in buprenorphine maintenance therapy (GRADE certainty of evidence:
low) [57] (See Figs 2 and 3). Conversely, in an older review among heroin-dependent persons
including fewer studies, compared to non-pharmacological approaches, methadone mainte-
nance therapy had no statistically significant effect on mortality (relative risk = 0.48; 95%CI:
0.10-2.39; GRADE certainty of evidence: moderate) [51].

With respect to morbidity, pharmacological interventions for opioid use disorder reduced
the risk of Hepatitis C (HCV) acquisition (risk ratio 0.50, 95%CI 0.40-0.63; GRADE certainty
of evidence: low) [53] and HIV infection [44]. Because of the high risk of bias and variability in
several aspects of studies examining the risk of HIV infection, combined totals were not calcu-
lated [44]. Methadone was associated with more adverse events compared to buprenorphine,
including sedation [50,60], but not compared to slow release oral morphine (81% SROM vs
79% methadone, p = 0.62 [no further data reported])[63]. Buprenorphine patients had a signif-
icantly lower prevalence of fatigue (15.5% vs 25.1%; risk ratio 0.62; 95% CI 0.41-0.95; GRADE
certainty of evidence [as reported in [64]: moderate) but no difference in insomnia (risk
ratiol.12 95%CI 0.78-1.62) compared to methadone patients [64].

Therapies for opioid use disorder among general populations were associated with statisti-
cally significant reductions in non-prescribed opioid use [41,44,45,50,51,58,60], injection drug
use and sharing of injection equipment [44,46]. Studies conducted among homeless popula-
tions demonstrated an association between prescribed use of diacetylmorphine or methadone
and reductions in non-prescribed drug use or more general illegal activity [71]. Several studies
also reported reduced risk behaviours such as having multiple sexual partners, unprotected sex
or participation in drug-related crime [46]. Buprenorphine and methadone further showed
improvements in social functioning, physical health, and psychological morbidity [58].

Findings on access to care and retention in treatment were mixed. A review on buprenor-
phine treatment found that it was associated with expanded access to treatment for patients
who may not enroll in methadone clinics, and facilitated earlier access to treatment for patients
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No of deaths/
person years

All cause mortality rate/
1000 person years (95% CI)

Methadone

Gearing et al 1974 110/14 474
Cushman 1977 25/1655
Gronbladh et al 1990 16/1085
Caplehomn et al 1994 11/1975
Fugelstad et al 1995 8/242
Fugelstad et al 1998 7/177
Scherbaum et al 2002 18/1114
Fugelstad et al 2007 77/3354
Clausen et al 2008 90/6450

Degenhardt et al 2009 648/111 538
Cornish et al 2010 30/5129
Peles et al 2010 42/3985
Evans et al 2015 163/25 277
Kimber et al 2015 636/91792
Nosyk et al 2015 89/3979
Cousins et al 2016 115/22 648
Overall

Buprenorphine

Cornish et al 2010 7/740
Reece 2010 3/1119
Kimber et al 2015 87/21936
Overall

In treatment Out of treatment

All cause mortality rate/
1000 person years (95% Cl)

In treatment

33/1170 . —o— 7.6 (6.2109.2)
14/297 —— 15.1 (9.8 t0 22.3)
32/740 —— o 14.8 (8.4 t0 23.9)
36/2279 ——to ! 5.6 (2.8 t0 10.0)
5/45 : —::-—- 33.1 (14.3 10 65.1)
4/57 - 39.5 (15.9 to 81.4)
14/172 ——-— o 16.2(9.61025.5)
74/1311 P o 23.0 (18.110 28.7)
46/1303 - 14.0 (11.2t0 17.1)
1510/105 735 = g 5.8 (5.4 10 6.3)
71/4288 — g 5.8 (4.0 10 8.3)
52/727 —- b o 10.5 (7.6 t0 14.2)
848/48 122 - ! o 6.4 (5.5107.5)
563/45 265 = : 6.9 (6.4107.5)
206/1582 o o 22.4(18.01027.5)
98/6247 - o 5.1 (4.210 6.1)
> 11.3 (8.4 0 15.2)
10/751 = 9.5 (3.8t0 19.5)
40/6911 ~ =e—===| 2.7 (0.6 t0 7.8)
314/31 239 - o 4.0 (3.2t04.9)
— 4.3(2.1t08.9)
2 5 10 20 50 100 200

B Intreatment O Outof treatment

Out of treatment

28.2 (19.4 t0 39.6)
47.1(25.81t079.1)
43.2(29.610 61.0)
15.8(11.1t0 21.9)
111.1 (36.1 to 259.3)
69.9 (19.1t0 179.0)
81.4 (44.5t0 136.6)
56.5 (44.3 to 70.9)
35.3 (25.9t0 47.1)
14.3 (13.6 to 15.0)
16.6 (12.9t0 20.9)
71.5 (53.4 to 93.8)
17.6 (16.510 18.8)
12.4 (11.4t0 13.5)
130.2 (113.0to 149.3)
15.7 (12.7 t0 19.1)
36.1 (24.5t0 53.3)

13.3 (6.4 to 24.5)
5.8 (4.1107.9)
10.1(9.0t0 11.2)
9.5(3.91t0 23.4)

Fig 2. All-cause mortality rates in and out of methadone and buprenorphine treatment (Sordo et al., 2017; creative commons attribution non commercial (CC

BY-NC 4.0) license).
https.//doi.org/10.1371/journal. pone.0227298.9002

who have more recently initiated opioid use [58]; however there did not appear to be any effect
on retention whether buprenorphine was dosed under supervised or unsupervised settings
(risk ratio 0.99, 95% CI 0.88-1.12) [55]. A systematic review highlighted that methadone main-
tenance therapy was more effective than non-pharmacological approaches in retaining heroin-
dependent patients in treatment (risk ratio 4.44, 95% CI:3.26-6.04) [51]. Of note, methadone
maintenance therapy use was negatively associated with homelessness in a separate observa-
tional study (odds ratio 0.29, 95% CI 0.17-0.49) [72]. One review reported that difference in
dropouts was not statistically significant between participants in slow release morphine vs
methadone (risk ratio 0.98; 95% CI: 0.94-1.02, p = 0.34) [63]. The relative superiority of one
pharmacological agent over another on retention outcomes remains unclear.

Finally, three reviews reported on naltrexone treatment. No findings were specific to home-
less populations. Naltrexone was associated with few opioid overdose events [41,48]. Naltrex-
one implants were significantly better than placebo (risk ratio 0.57; 95% CI 0.48-0.68) or oral
naltrexone (risk ratio 0.57; 95% CI 0.47-0.70) at reducing opioid use [48]. Extended-release
naltrexone led to significantly greater retention in treatment, significantly greater proportions
of opioid-negative urine drug tests, and significantly greater reductions in illicit opioid use

PLOS ONE | https://doi.org/10.1371/journal.pone.0227298 January 16, 2020
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No of deaths/ Overdose mortality rate/ Overdose mortality rate/
person years 1000 person years (95% Cl) 1000 person years (95% Cl)
Methadone In treatment Out of treatment In treatment Out of treatment
Gearing et al 1974 33/14 474 21/1170 = —o— 2.3(1.6103.2) 17.9 (11.1t0 27.4)
Cushman 1977 4/1655 7/297 —_— 2.4 (0.7 10 6.2) 23.6 (9.5 0 48.6)
Gronbladh et al 1990 7/1085 27[740 "_""‘"f —_—— 6.4 (2.61013.3) 36.5 (24.0t0 53.1)
Caplehorn et al 1996 4/1792 19/2004 ~—~’*—*—ch— 2.2 (0.6 t0 5.7) 9.5 (5.7 to 14.8)
Buster et al 2002 42/18 747 26/10 983 =l"‘;— ' 2.2 (1.6 to 3.0) 2.4 (1.6 t0 3.5)
Scherbaum et al 2002 6/1114 13/172 _'_'_ —o= 5.4(2.01011.7) 75.6 (40.210 129.2)
Davoli et al 2007 7/5751 9/998 e —ra—l— 1.2 (0.5 t0 2.5) 9.0(4.1t017.1)
Clausen et al 2008 24/6450 28/1303 -‘—!— t—o— 3.7 (2.4 10 5.5) 21.5 (14.3t0 31.1)
Peles et al 2010 5/3985 13/727 ~ —— = 1.2(0.4102.9)  17.9 (9.51030.6)
Kimber et al 2015 169/91792  216/45 265 - - 1.8 (1.61t02.1) 4.8 (4.2t0 5.4)
Cousins et al 2016 54/22 648 24/6247 - ! 2.4 (1.8103.1) 3.8 (2.5105.7)
Overall > 2.6(2.1103.3)  12.7 (6.9 10 23.4)
Buprenorphine
Kimber et al 2015 31/21936 143/31 239 — -0~ 1.4 (1.0t0 2.0) 4.6 (3.9t05.4)

05 1 2 5 10 20 50 100

® Intreatment O Out of treatment

Fig 3. Overdose mortality rates in and out of methadone and buprenorphine treatment (Sordo et al., 2017; creative commons attribution non commercial (CC
BY-NC 4.0) license).

https://doi.org/10.1371/journal pone.0227298.g003

compared to treatment as usual [41]. Results of a meta-analysis were not statistically significant
for the successful completion of treatment (odds ratio 0.78; 95% CI 0.34-1.75) when compar-
ing oral naltrexone versus placebo [47]. Naltrexone implants showed significantly better treat-
ment retention than placebo implants (risk ratio 3.20; 95% CI 2.17-4.72) and oral naltrexone
(risk ratio 3.38; 95% CI 2.08-5.49) [48].

Pharmacologic agents for reversal of opioid overdose

We identified one review reporting the effectiveness of naloxone among populations
experiencing opioid use disorder, [41] which identified four trials that investigated naloxone
in the treatment of suspected or established opioid overdose. Three trials involved prehospital
treatment of suspected opioid overdose [73-75]. One trial [76] compared intravenous nalox-
one to physostigmine for in-hospital treatment of heroin overdose, finding no significant dif-
ference in efficacy. Two trials [74,75] compared intranasal to intramuscular naloxone, finding
no significant difference in efficacy. However, Kerr et al. [75] reported that supplementary nal-
oxone was administered to fewer patients who received intramuscular naloxone (IN 18.1%;

IM 4.5%; difference: 13.6%, 95% CI 4.2-22.9). Neither of these trials reported on housing sta-
bility of the patients, however, Kelly et al. [74] reported that more patients were treated in pub-
lic places such as a park or street than in private residences. One trial [73] compared
intravenous naloxone to nalmefene (1 or 2mg), finding no significant difference in efficacy.
Adverse events occurred in 30.9% (2mg nalmefene), 15.9% (1 mg nalmefene), and 15.5% (nal-
oxone) of patients; group differences were not statistically significant (p>0.08; [no further data
reported]). No reviews on naloxone reported on substance use, mental health, or access to care
outcomes.
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Table 5. GRADE evidence profiles for SCFs.

_ _ __ Certainty assessment _ _ Summary of Findings : Certainty Importance
Neof = Studydesign | Risk of ' Inconsistency ' Indirectness Imprecision Other
studies | | bias | | ; | considerations |
Outcome: Mortality
Lethal overdoses in SCF proximity (Source systematic review: Kennedy 2017; 1 observational trial)

1 Observational | Not Mot serious Not serious | Not serious | None 35% decrease in the number of lethal @0 | CRITICAL
studies serious overdoses within 500 metres of the LOW
SCF from 253.8 (187.3 to 320.3) to
165.1 (108.8 to 221.4) deaths per
100,000 person-years (RD 88.7 (1.6 to
175.8) per 100 000 person years;
p = 0.048), compared to the rest of the
city: 9.3%, from 7-6 (6.2 to 9.0) to 6-9
(5.5 to 8.4) deaths per 100 000 person-
| | | | | | | years (p = 0490).
Lcthal ov_crdoses avoided c_ach year (_Sourcc systematic review: Kcnn_ed_y 2017;2 ob_scrvational trials) )

2 Observational | Not Not serious | Serious * | Not serious | None In Vancouver, the SCF avoided 1004 | @000 | CRITICAL
studies serious overdoses over 4 years, including 453 VERY
life-threatening overdoses, suggesting LOW
that between 2 and 12 cases of lethal
overdose might have been avoided
each year. A study from Germany
estimate that at least 10 deaths are
| ; | : | | | prevented by SCE each year,
Deaths during study period (Source systematic review: Kennedy 2017; 2 observational trials) )
2 Observational | Not | Not serious | Not serious | Not serious | None | There were 336 reported overdoses I & &0 | CRITICAL
studies serious within the SCF over a four year Low
period, and no deaths. In another

study, over a 17 month period, there
were 409 overdoses and no deaths.

Outcome: Morbidity

HIV cases averted (Source _system_atic review: Kennccl_y 2017;2 obscrvationa_l tri:_a.ls)_

2 Observational | Not Serious Serious * Not serious | None A mathematical simulation estimates Go00 | CRITICAL
studies serious that 1191 incident HIV cases were VERY
averted over 10 years. Another LOwW

mathematical model estimated that
the SCF prevents 22 incident HIV
| infections per year.

HCV cases averted (Sourcc_ systematic review: Kenne_dy_ 2017; 1 obsc_rvationa.l trial)_

1 Observational | Not Not serious Serious * Not serious | None A mathematical simulation estimates GO0C | CRITICAL
studies serious that 54 incident HCV cases were VERY
_ averl_e_d over 10 years | LOW

Outcome: Substance use
Injection drug use initiation (Source systematic review: Kennedy 2017; 1 observational trial)

1 Observational | Not | Not serious Not serious | Not serious | None Among the entire population of SCF @ @CC | CRITICAL
studies serious users in Vancouver (n = ~ 5000), the LOwW
estimated number who may have
initiated injection drug use inside the
SCF since the SIF opened was 5 (95%
CI 2-12), which is comparatively
lower than the expected rate of
initiation into injection drug use
among local street-involved youth
during a similar follow-up period (100
| initiations; 95% CI 81-122)

Explanations

a. Mathematical simulations providing indirect evidence

https://doi.org/10.1371/journal.pone.0227298 1005
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Supervised consumption facilities

Our search identified three reviews providing very low to low certainty evidence (see Table 5)
that examined supervised consumption facilities [65-67]. Vancouver’s INSITE, the first legal
supervised drug injection site in North America, and the Sydney Medically Supervised Injec-
tion Centre (MSIC) are two SCFs which have been extensively evaluated in these reviews. Van-
couver’s INSITE was established in 2003, and it is estimated that 20% of its clients are
absolutely homeless, with many more living in single-residence rooms [77]. In Sydney, the
MSIC facility has been operating since 2001 with an estimated 11% of its clients in unstable
accommodations [78]. In both sites, no deaths from opioid overdose were reported [66]. As
well, there was a significant decrease in the number of deaths in the immediate vicinity of the
Sydney SCF, from an average of 4 to 1 deaths per month (p<0.001) [65].

The establishment of INSITE in Vancouver led to a 35% decrease in the number of fatal
opioid overdoses within 500 meters of the SCF (from 253.8 to 165.1 deaths per 100,000 per-
son-years; p = 0.048), compared to 9% in the rest of the city [65]. There were 336 reported opi-
oid overdose reversals in 90 different individuals within the Vancouver SCF over a four-year
(2004-2008) period [66]. Simulation studies estimate that, over the same four-year period, up
to 1004 opioid overdoses may have been avoided in Vancouver, including 453 life-threatening
opioid overdoses [66], suggesting that between 2 and 12 cases of lethal opioid overdoses might
have been avoided each year (GRADE certainty of evidence: very low) [65]. Similarly, there
were 409 opioid overdose reversals associated with the establishment of MSIC in Sydney over
17 months, and similar protective effects of SCFs have been reported in Germany [65]. There
were no substantial changes in rates of relapse into injection drug use, ceasing injection, ceas-
ing binge drug use, or participation in methadone maintenance therapy after the Vancouver
SCF opened [65]. The rate of recent initiation into injection drug use among SCF clients was
markedly lower than the estimated background community-level rate of injection initiation
[65]. Frequent SCF use in Sydney was positively associated with experiencing a non-fatal opi-
oid overdose within the SCF (AOR = 6.1; 95% CI 4.3-8.6) [65]. There was also a significant
decrease in opioid overdose emergency department presentations, from an average of 11 to 7
per month (35% reduction, p<0.001) [65].

Observational studies conducted in Vancouver and Sydney showed that regular use of SCFs
was associated with decreased syringe sharing (aOR = 0.30, 95%CI = 0.11-0.82), syringe reuse
(aOR = 2.04, 95%CI = 1.38-3.01), and public-space injection (aOR = 2.79, 95%CI = 1.93-3.87)
[66]. The SCF in Vancouver was associated with reductions in the number of people injecting
in public [65]. It has been noted that factors associated with public injection in Vancouver
include homelessness (aOR = 3.1, 95%CI = 1.46-6.58) [66]. One review suggested that SCFs
prevented incident HIV and HCV infections (GRADE certainty of evidence: very low) [65],
but the exact number of cases averted depends on varying mathematical model assumptions.

Reviews noted that SCFs may have improved access to care for vulnerable populations;
their advantages included competent staff and non-judgmental transfer to a hospital if neces-
sary, education on safer injection, and transfer to other medical and social structures [66].
SCFs mediated access to ancillary services (e.g. food and shelter) and fostered access to broader
health supports [67]. SCF attendance was associated with an increase in referrals to an addic-
tion treatment center and initiation of methadone maintenance therapy (aHR = 1.57, 95%

CI = 1.02-2.40) [66]. A study in Sydney found that frequent SCF use was positively associated
with referral to addiction treatment, but not addiction treatment uptake [65]. In a Danish
study where 40% of participants were unstably housed, being advised to seek treatment for a
medical condition by SCF staff was associated with an increased likelihood of receiving treat-
ment (51.3 vs. 25.7%, p = 0.003 [no further data reported]) [65]. On average, 21% of
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