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Background. Opioids contribute to more than 60 000 deaths annually in North America. While the expansion of overdose
education and naloxone distribution (OEND) programs has been recommended in response to the opioid crisis, their

effectiveness remains unclear.

Objectives. To conduct an umbrella review of systematic reviews to provide a broad-based conceptual scheme of
effect and feasibility of OEND and to identify areas for possible optimization.

Search Methods. We conducted the umbrella review of systematic reviews by searching PubMed, Embase, PsycIN

the

FO,

Epistemonikos, the Cochrane Database of Systematic Reviews, and the reference lists of relevant articles. Briefly, an

academic librarian used a 2-concept search, which included opioid subject headings and relevant keywords with a
modified PubMed systematic review filter.

Selection Criteria. Eligible systematic reviews described comprehensive search strategies and inclusion and exclu

sion

criteria, evaluated the quality or risk of bias of included studies, were published in English or French, and reported data

relevant to either the safety or effectiveness of OEND programs, or optimal strategies for the management of opioi
overdose with naloxone in out-of-hospital settings.

d

Data Collection and Analysis. Two reviewers independently extracted study characteristics and the quality of included
reviews was assessed in duplicate with AMSTAR-2, a critical appraisal tool for systematic reviews. Review quality was rated
critically low, low, moderate, or high based on 7 domains: protocol registration, literature search adequacy, exclusion

criteria, risk of bias assessment, meta-analytical methods, result interpretation, and presence of publication bias.
Summary tables were constructed, and confidence ratings were provided for each outcome by using a previously
modified version of the Royal College of General Practitioners’ clinical guidelines.

Main Results. Six systematic reviews containing 87 unique studies were included. We found that OEND programs produce
long-term knowledge improvement regarding opioid overdose, improve participants’ attitudes toward naloxone, provide
sufficient training for participants to safely and effectively manage overdoses, and effectively reduce opioid-related mortality.

High-concentration intranasal naloxone (> 2 mg/mL) was as effective as intramuscular naloxone at the same dose, whe

reas

lower-concentration intranasal naloxone was less effective. Evidence was limited for other naloxone formulations, as well as
the need for hospital transport after overdose reversal. The preponderance of evidence pertained persons who use heroin.

Author’s Conclusions. Evidence suggests that OEND programs are effective for reducing opioid-related mortality;
however, additional high-quality research is required to optimize program delivery.

Public Health Implications. Community-based OEND programs should be implemented widely in high-risk populati
(Am J Public Health. 2021;111(8):e1-e12. https://doi.org/10.2105/AIPH.2021.306306)
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PLAIN-LANGUAGE
SUMMARY

Systematic Review

Overdose education and naloxone dis-
tribution (OEND) programs are crucial
for preventing opioid fatalities. These
programs provide training to people
likely to witness an overdose and deliver
critical information about overdose
prevention, recognition, and response.
However, given the proliferation of
ultrapotent synthetic opioids such as
fentanyl in illicit drug supplies, uncer-
tainties exist concerning optimal nal-
oxone formulation and patient

n North America, the rate of drug
I overdose deaths involving opioids has
risen 5-fold over the past 2 decades.”
Presently, opioids are the leading cause of
injury-related deaths, resulting in more
than 60 000 fatalities in the United States
annually.? While several strategies have
been put forward to prevent opioid-
related mortality, one of the main strate-
gies is naloxone distribution. Naloxone is
an opioid-receptor antagonist that
reverses overdose-induced respiratory
depression, preventing secondary car-
diac arrest and death. Overdose educa-
tion and naloxone distribution (OEND)
programs provide naloxone to individuals
at risk for witnessing an overdose and
training in 3 key areas: prevention, rec-
ognition, and response. However, given
the proliferation of ultrapotent synthetic
opioids in the illicit drug supply, uncer-
tainties exist concerning optimal nalox-
one dosing and patient management.®~
While the World Health Organization has
recommended the expansion of public
access to naloxone, evidence supporting
the effectiveness of OEND programs
remains unclear.

Several systematic reviews on the
impact of these programs and their
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management. Furthermore, although
several reviews on the impact of these
programs have been published, evi-
dence regarding the effectiveness of
these programs and their impact on
vital public health measures remains
uncertain. Therefore, we synthesized 6
systematic reviews to provide a broad-
based conceptual scheme of the effect
and feasibility of OEND programs and to
identify areas for possible optimization.
We found unanimous evidence sug-
gesting that OEND programs produce
long-term knowledge improvements,
improve participants’ attitudes toward

effectiveness on various outcomes
have been published. However, to our
knowledge, there have been no
attempts to synthesize and critically
evaluate the evidence from these
systematic reviews on key questions
of public health to date. Therefore,
we conducted an umbrella review of
systematic reviews to provide a
broad-based conceptual scheme of
the effect and feasibility of OEND

and to identify areas for possible
optimization. We reviewed the effects
and feasbility associated with OEND in
adults, assessed the efficacy of dif-
ferent naloxone formulations and
the need for after-overdose hospi-
tal transport, and considered the
implications of our findings

for the development of future
programs.

METHODS

An umbrella review is a comprehen-
sive review of reviews that evaluates
all evidence associated with a partic-
ular topic.® In the conduct of an
umbrella review, the analytical unit of
inclusion and data analysis is the

naloxone, provide sufficient training for
participants to manage overdoses
safely and effectively, and effectively
reduce opioid-related mortality. We
also found that high-concentration
intranasal naloxone was as effective as
intramuscular naloxone at the same
dose, whereas lower-concentration
intranasal naloxone was less effective.
Most evidence concerned persons who
use heroin. This study suggests that
OEND programs effectively reduce
opioid-related mortality and should be
implemented widely in high-risk popu-
lations to prevent harm.

systematic review. We followed a
protocol submitted to PROSPERO,”
but, because of delays, the protocol
was transferred to Open Science
Framework® (https://osf.io/rfzbm).
This umbrella review was reported in
accordance with the Preferred
Reporting Items for Overviews of
Systematic Reviews reporting bene-
fits and harms checklist.’

We addressed the following public
health questions:

1. Are OEND programs effective at
improving participants’ knowledge
of overdose symptoms, risk factors,
and response strategies; attitudes
toward naloxone (e.g., willingness to
accept or support public distribu-
tion); or ability to correctly manage a
suspected overdose?

2. Are OEND program participants
likely to administer naloxone, how
effective is bystander naloxone
use, and are there any potential
harms with bystander naloxone
use or distribution?

3. What are the optimal formulations
for naloxone, and should overdose
victims rescued in out-of-hospital


https://osf.io/rfzbm

settings receive hospital transport
for additional care and monitoring?
4. Are OEND programs effective or
cost-effective at reducing the inci-
dence of opioid-related mortality?

After data extraction and in response
to themes reflected in systematic
reviews identified in our search, we
modified our protocol to address ques-
tions regarding public attitudes, after-
overdose care, and cost-effectiveness.

Search Strategy

We used a broad search for interven-
tions addressing the opioid crisis. An
academic librarian searched PubMed,
Embase, PsycINFO, Epistemonikos, and
the Cochrane Database of Systematic
Reviews from database inception to
October 31, 2019. The search algorithm
is reported in detail in Appendix A
(available as a supplement to the online
version of this article at http://www.ajph.
org). Briefly, we used a 2-concept search,
which included opioid subject headings
and relevant keywords with a modified
version of the PubMed systematic
review filter.'® We also manually
searched reference lists of relevant
articles for additional reviews. Citation
management was done with EndNote
X9 (Clarivate Analytics, Philadelphia, PA).

Study Selection

Two reviewers (A.R.,J.G.) independently
screened the titles and abstracts of
reviews against prespecified criteria.
Reviews marked as potentially eligible
proceeded to full-text assessment, with
disagreements resolved by consensus.
Eligible reviews (1) described compre-
hensive search strategies and inclusion
and exclusion criteria, (2) evaluated the
quality or risk of bias of included studies,

(3) were published in English or French,
and (4) reported data relevant to either
the safety or effectiveness of OEND
programs or optimal strategies for the
management of opioid overdose with
naloxone in out-of-hospital settings. We
present our inclusion and exclusion cri-
teria in Appendix B (available as a sup-
plement to the online version of this
article at http://www.ajph.org). Confer-
ence abstracts were excluded as they
contain insufficient information for
quality assessment.

Data Extraction and
Quality Assessment

Two reviewers (A.R, J. G.) independently
extracted the first author, publication
year, outcomes reported, number of pri-
mary studies, and characteristics (i.e.,
design, follow-up, results) by outcome
and review from eligible publications.
Disagreements between reviewers were
resolved by consensus or, when neces-
sary, by a third reviewer (S.B.W.). The
quality of included reviews was similarly
assessed in duplicate using AMSTAR-2, a
critical appraisal tool for systematic
reviews.'" Reviews were rated critically
low, low, moderate, or high quality based
on 7 critical domains: protocol registra-
tion, literature search adequacy, exclu-
sion criteria, risk of bias assessment,
meta-analytical methods, result interpre-
tation, and presence of publication bias.

Data Synthesis

We constructed summary tables for the
included reviews, synthesizing evaluated
outcomes and the primary studies con-
tributing to these outcomes. Confidence
ratings were provided for each outcome
using a previously modified version of
the Royal College of General Practi-
tioners' clinical guidelines.'? Evidence
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was classified as strong (x = % high- or
moderate-quality reviews with consis-
tent results from multiple randomized
controlled trials), moderate (x = high- or
moderate-quality reviews with consis-
tent evidence from non-randomized
controlled trials or less consistent evi-
dence from randomized controlled tri-
als), limited or contradictory (x: mixed or
inconsistent evidence from low- or
moderate-quality reviews), or inconclu-
sive (?; inconclusive evidence with theo-
retical support). One reviewer (A.R.)
performed the initial confidence assess-
ments, and final ratings were deter-
mined by consensus among members of
the project team. Given heterogeneity
among the systematic reviews' primary
studies, synthesis was qualitative only.

RESULTS

Our literature search yielded 8119 cita-
tions (Figure 1). Of these, we retrieved
4917 full-text articles onany interventions
addressing the opioid crisis. Six system-
atic reviews evaluated the use of nalox-
one for overdose rescue and were
included in the umbrella review.
Excluded citations are cataloged in
Appendix C (available as a supplement
to the online version of this article at
http://www.ajph.org). The year of publi-
cation of the included reviews ranged
from 2014 to 2019, and their primary
studies ranged from 1996 to 2018
(Table 1). After we excluded primary
study overlap (Appendix D, available as a
supplement to the online version of this
article at http://www.ajph.org), the
reviews included 87 unique studies with
randomized controlled trial, time-series,
cohort, case-control, or cross-sectional
designs. One review included most of
the included primary studies (n = 65;
Table 1); however, only 11 were included
in their narrative synthesis. All primary
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EMBASE PubMed
(Ovid) (n=3405)
(n=7452) -

Epistemo- PsycINFO Cochrane
nikos (Ovid) Reviews
(n=522) (n=559) (n=349)

I I

I ! I

Total records identified from search

A

(n=12228)

Author identified sources
(n=1)

Duplicates removed
(n=4169)

A 4

Potentially relevant articles screened by title and abstract

(n=8119)

Records excluded
(n=7628)

A 4

Full-text articles assessed for eligibility

(n=491)

A 4

« Duplicate (n=18)

« Article retracted (n=2)

Full-text articles excluded (n=311)
« No quality assessment (n=137)
- Not systematic review (n=67)
« Abstract/conference proceedings (n=43)
« Outcomes not relevant to opioids (n=24)

« Notintervention (n=16)
Not published in English or French (n=3)

« No full text available (n=1)

Y

Systematic reviews evaluating any opioid intervention strategy

(n=180)

A 4

Full-text articles excluded (n=174)
« Did not evaluate a naloxone-based intervention
for the use of overdose rescue in adults

A 4

Eligible systematic reviews evaluating naloxone

(n=6)

FIGURE 1— PRISMAFlow Diagram of Study Selection for Systematic Reviews Evaluating the Use of Naloxone-Based Inter-

ventions for Overdose Rescue

studies were conducted in high- or
upper-middle-income countries (Aus-
tralia, Canada, Denmark, Finland, Ger-
many, Iran, Russia, United Kingdom, and
United States). However, all but 1 of
the primary studies specifically evalu-
ating OEND program implementation
were conducted in the United States
or the United Kingdom.
The 6 included reviews'>1>16.1819.21

evaluated a wide range of outcomes

Peer Reviewed  Razaghizad et al.

associated with the implementation of
OEND programs. Five
1315161821 ayaluated the

effectiveness of OEND programs

reviews

through diverse outcomes, while the
sixth review'? evaluated different
modes of naloxone administration and
the need for hospital transport (i.e.,
secondary care) after overdose
reversal. Most reviews did not

specify their target population;

participants of included studies were
thus primarily self-identified persons
who use heroin unless stated other-
wise in the results that follow. Because
of substantial heterogeneity across
the primary studies, only 1 review
conducted a meta-analysis."> We
report the level of evidence and sum-
mary statements for each outcome
identified in our umbrella review in
Table 2.
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TABLE 2— summary Results of Systematic Reviews Evaluating the Use of Naloxone-Based Interventions
for Overdose Rescue

Level of
Outcome No. Unique Studies?® Main Conclusions and Comments Evidence®
Knowledge improvement 4 systematic reviews'>'51621 Strong evidence that OEND training produces long-term knowledge *x ok
11 NRSI (n = 19-525) improvements regarding overdose recognition, overdose risk factors,
2 RCT (n=187-197) overdose response, and naloxone administration. Assessments were
primarily test-based. All retrieved research provided positive results.
Attitudes toward naloxone | 2 systematic reviews's?' Moderate evidence to suggest that educational interventions improve * *
6 NRSI (n =19-525) attitudes toward naloxone use among users of opioids. In the general
2 RCT (n=187-1598) public, factual information and a sympathetic narrative is most
effective at producing positive attitudes. Conclusions are primarily
based on 2 trials.
Management of overdose 2 systematic reviews'>'® OEND training may improve OEND participant’s ability to respond to *
14 NRSI (n = 19-1942) overdose; however, it is unclear which educational components are
0 RCT most effective. Results varied considerably across included
observational studies.
Likelihood of naloxone use | 1 systematic review'® Moderate likelihood that two thirds of OEND participants will administer | * x
10 NRSI (n = 19-385) take-home naloxone in the event of a suspected opioid overdose.
1 RCT (n=187) Conclusions are based primarily on 7 observational studies with active
participant follow-up.
Safety and efficacy 3 systematic reviews'>'5'8 Strong evidence bystander-administered naloxone is both highly * x
21 NRSI (n =24-2912) efficacious and safe. Consistent results were found across all retrieved
© 0 RCT studies in this domain. Ethical limitations (e.g., consent) bar the
2 conduct of RCTs.
- Optimal naloxone 1 systematic review'® At the same dose, high-concentration intranasal naloxone is as effective | x
% formulation 4 NRSI (n =93-609) as intramuscular naloxone, whereas lower-concentration
= 3 RCT (n =100-182) formulations (2 mg/5 mL; > 0.5 mL/nostril) are less efficacious but
N associated with less risk of agitation. Conclusions are based on 2
o medium risk of bias RCTs. Evidence was insufficient to compare other
é‘ﬂ modes of naloxone administration.
< Need for hospital transport | 1 systematic review'® The need for secondary care (e.g., hospital transport) after successful ?
z 6 NRSI (n = 84-2241) overdose reversal is inconclusive. Primary studies were at high risk for
< 0 RCT bias and did not examine linkage to treatment programs for opioid
abuse.
Overdose-related mortality | 4 systematic reviews'*'61821 Moderate evidence that OEND implementation significantly reduces * %
2 NRSI (n = NR€ to 2912) overdose-related deaths in communities with high participant uptake.
0 RCT Evidence is primarily based on a quasi-experimental interrupted time-
series analysis with low risk of bias.
Cost-effectiveness 1 systematic review'® OEND implementation is accessible and cost-effective even under *
2 NRSI (n=NR) conservative circumstances (e.g., rising naloxone prices; decreased
0 RCT number of observed opioid overdoses). Conclusions are based on
consistent results from 2 cost-effectiveness modeling studies
simulated in Russia and the United States.

Note. » x x = strong evidence: high- or moderate-quality systematic reviews demonstrating consistent results from multiple randomized controlled trials;
*x = moderate evidence: high- or moderate-quality systematic reviews demonstrating consistent evidence from nonintervention studies or less consistent
evidence from randomized controlled trials; « = limited or contradictory evidence: mixed or inconsistent evidence from multiple low- or moderate-quality
reviews; ? = limited or inconclusive evidence: inconclusive research evidence at present, but some theoretical support; NR = not relevant; NRSI = nonrandomized
studies of interventions;, OEND = overdose education and naloxone distribution; RCT = randomized controlled trial.

°The primary studies assessing each outcome and overlap between reviews are provided in Appendix D (available as a supplement to the online version of
this article at http://www.ajph.org).

PLevels of evidence are based on a previously modified version of the Royal College of General Practitioners’ clinical guidelines.'?

“Approximately 3500 vials of naloxone were distributed by Chicago Recovery Alliance’s outreach workers to an unknown number of individuals.

1521 (

uality Assessment critically low Appendix E, available were protocol registration (33%) and lit-
\' Yy pp p g

as a supplement to the online version of  erature search adequacy (33%). The 4

We rated 1 review as high quality,’® 1 as
1318

this article at http://www.ajph.org). Criti-  reviews that received lower quality rat-

moderate,'® 2 as low, and 2 as cal domains with the lowest adherence  ingsdid not preregister their reviews, did
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not provide justification for primarily
including English-language articles, or
did not provide a list of excluded studies.
The majority of reviews (83%) justified
the selection of primary study designs,
accounted for risk of bias when inter-
preting and discussing results, and
reported potential sources of conflicts of
interest.

Key question 1: Are OEND programs
effective at improving knowledge,
attitudes, or overdose management?

Knowledge (confidence,  x x). Four
13151621 3ssessed changes in
knowledge after overdose education on

reviews

risk factors, response strategies, and
signs of opioid overdose. All reviews
concluded that overdose education
demonstrated a strong association with
participant'simprovement in knowledge
about overdose symptoms, prevention,
and care. These conclusions were based
on consistently favorable test results
across the available primary research,
which included 2 randomized controlled
2525 conducted among individuals
prescribed opioids and family members

trials

of people who use heroin (Appendix F,
available as a supplement to the online
version of this article at http://www.ajph.
org). In the trial’® (n = 197) specifically
identified by Haegerich et al,?" the mean
percentage of correct responses from
individuals using prescription opioids
increased from 41.8% to 73.8% when
comparing pretest and posttest scores
about overdose knowledge and
response. Evidence from 4 studies
included in the review by Clark et al.”
further suggest that knowledge

27-30

improvements are retained long term (at
least 2-6 months). The results suggest
that educational interventions canresult
in substantial knowledge improvements
among people likely to witness

overdose. However, it remains unclear
which of the tested curriculums were
most effective.

Attitudes (confidence, x ). Two
reviews'®?" assessed the effect of edu-
cation on naloxone attitudes (e.g., will-
ingness to accept and use naloxone or
support public distribution). The first
review by the European Monitoring
Centre for Drugs and Drug Addiction
(EMCDDA)'® focused primarily on users
of injection drugs and concluded that
there is weaker but consistent evidence
that education produces naloxone-
positive attitudes (Appendix F). The
EMCDDA reported similar findings from
1 randomized controlled trial®' (n = 187)
that found significantly higher attitude
scores among family members of per-
sons who use heroin compared with
controls (mean difference = 7.5; 95%
confidence interval [CI]=3.1,11.8;
Appendix F). The second review by Hae-
gerich et al.?! assessed interventions
targeting the public's attitudes to nalox-
one distribution. They found that edu-
cational communications that delivered
information with a sympathetic narrative
were most effective at increasing public
support for naloxone policies when
compared with factual information
alone (e.g., support for naloxone distri-
bution; odds ratio [OR] = 2.0; 95%
Cl=1.4,2.9). This conclusion was based
on a large randomized controlled trial
(n=1598), thus giving strength to their
conclusion. Overall, the results from the
included reviews suggest that overdose
education can produce positive atti-
tudes toward the acceptance, use, and
public distribution of naloxone in users
of injection drugs and the public.

Overdose management (confidence, x).
1376 assessed the impact of
overdose education on participants’

Two reviews

capacity to correctly manage a sus-
pected overdose. Both reviews
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concluded that educational interven-
tions appear effective at improving par-
ticipants' use of recommended
response strategies (e.g., attempting to
restore consciousness using a sternal
rub, cardiopulmonary resuscitation,
placing victims in the recovery position),
compared with no previous training.
These conclusions were based primarily
on prospective self-reported participant
data (Appendix F) without comparison
groups, thus limiting confidence in these
results. In addition, when considering
the impact of educational interventions
on the rate of emergency medical ser-
vice (EMS) calls, both reviews reported
mixed findings and separately con-
cluded that most participants do not call
EMS. As a result, although training
interventions may potentially improve
participants’ capacity to manage over-
dose, these interventions probably do
not address barriers that avert further
patient care.

Key question 2: Are OEND participants
likely or able to safely and effectively use
naloxone?

Likelihood (confidence, x ). One
review'® assessed the likelihood that
program participants administer nal-
oxone in the event of a witnessed
overdose. The review by the EMCDDA'®
concluded that approximately 67% of
participants who witnessed an over-
dose administered rescue naloxone.
Data were based on 7 nonrandomized
studies with prospective pre-post
designs and active participant follow-
up (n =387 witnessed overdoses;
Appendix F). Data from their 1 included
randomized controlled trial were
excluded given the small number of
overdoses witnessed among study
participants (n = 13). Reasons for non-
administration were not readily
reported, but 1 primary study
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suggested that most participants did
not carry naloxone with them regularly;
thus, it was not always available for
use.?® Taken together, these results
suggest that OEND programs provide
sufficient training for participants to
confidently administer naloxone in the
event of an overdose emergency.
However, potential barriers to nalox-
one administration remain unclear.

Safety and efficacy (confidence, x x). Three
reviews'>'>'8 assessed the effectiveness
of bystander naloxone administration. All
3 reviews analyzed the outcomes of
reported naloxone administrations and
given the consistent and favorable results
across all the retrieved studies, concluded
that bystander naloxone administration
was highly effective (Appendix F). The
review by McDonald and Strang'® syn-
thesized all the available data (n = 2336
naloxone administrations), yielding a con-
servative overdose survival rate of 96.3%
(95% Cl = 95.5, 97.1) with naloxone

1318 3ssessed

administration. Two reviews
theincidence of adverse events and found
a weak association with bystander nalox-
one administration. The only reported
physiological risks associated with nalox-
one were precipitated cases of opioid
withdrawal, vomiting, agitation, and
rare instances of seizure. Nonphysio-
logical adverse events including prob-
lems with police, treatment programs,
first responders, and shelters because
of naloxone possession were also
reported. Overall, conclusions regard-
ing effectiveness are interpreted with
caution given that most included stud-
ies utilized uncontrolled prospective
study designs and self-reported par-
ticipant data (Appendix F). Bearing in
mind this limitation, it is not ethically
possible to conduct a randomized
controlled trial on the effectiveness of
emergency bystander naloxone
administration.

Razaghizad et al.

Key question 3: What are the optimal

formulations for take-home nalox-

one, and should overdose victims be

transported for hospital care?

Optimal formulation (Confidence, x x).
One review'? assessed the comparative
benefits and harms of different routes
and doses of naloxone administration.
Chouetal.'’foundthat at the same dose
(2 milligrams [mg]), high-concentration
intranasal naloxone (2 mg per milliliter
[mL]) was as effective as intramuscular
naloxone (OR=0.7,95% Cl=0.3, 1.5) at
reversing overdose-induced respiratory
depression, whereas lower-
concentration intranasal naloxone (2
mg/5 mL) was found less effective than
intramuscular injection (OR = 0.4; 95%
Cl=0.2, 0.8), but associated with low-
ered risk of agitation. These findings
were based on 2 randomized controlled
trials (n = 327) conducted in Australia by
paramedics before the rise of ultrapo-
tent synthetic opioids (Appendix F). As a
consequence, the generalizability to the
present North American epidemic is
unclear. The authors could not compare
other modes of naloxone administration
because of methodological limitations.

Hospital transport (Confidence, 2). Chou
et al.” also assessed the need for hos-
pital transport after the reversal of
overdose with naloxone in out-of-hos-
pital settings. Chou et al."” synthesized
the data from 6 retrospective studies
(n = 4397 overdose events; Appendix F)
and found low risks of death and other
serious adverse events (0%-1.3%)
among nontransported victims after
overdose rescue by paramedics or
mobile emergency physicians. Reported
follow-up periods varied widely among
the included studies (12 hoursto 1 year).
The authors concluded that the risks
associated with overdose victims refus-
ing transport are likely to be low. How-
ever, given the lack of comparison

groups across the included studies, the
evidence is insufficient to compare the
risks associated with transport versus
nontransport.

Key question 4: Are OEND programs
effective and cost-effective at reduc-
ing opioid-related mortality?

Opioid-related mortality (confidence, x ).

13161820 355essed the

Four reviews
impact of OEND programs on
population-level opioid-related mortal-
ity and concluded that their implemen-
tation effectively reduces mortality in
community settings. The supporting
evidence comes predominantly from a
single interrupted time-series analysis®?
(n=2912), which was included in all 4
reviews (Appendix F). This quasi-
experimental study assessed the annual
rate of opioid-related deaths across 19
communities in Massachusetts that
implemented OEND programs over a
period of 7 years. Communities with high
or low OEND program recruitment
experienced substantially greater
reductions in overdose mortality than
communities without OEND programs
(high vs none: adjusted risk ratio

[ARR] = 0.5; 95% Cl = 0.4, 0.8; low vs
none: ARR=0.7; 95% Cl = 0.6, 0.9). The
large magnitude effect with high imple-
mentation and observed dose-res-
ponse relationship provided substantial
strength to the review's conclusions.
One of the reviews, by McDonald and
Strang,'® assessed the validity of the
conclusion using the Bradford Hill crite-
ria for causation, which was developed
to assess causality when only observa-
tional data exist.?® The authors con-
cluded that evidence from their review
adheredtoall 9 criteria (e.g., temporality,
strength of association) and, thus, sup-
ported a causal relationship between
OEND program implementation and
decreased opioid mortality.



Cost-effectiveness (confidence, x).
McDonald and Strang'® similarly
assessed the cost-effectiveness of
OEND programs as part of a 5-criterion
feasibility checklist developed by the
World Health Organization for public
health interventions.** The authors
concluded that OEND programs are
cost-effective even under markedly
conservative circumstances (i.e., when
the cost of naloxone rises and rates of
opioid overdose decrease) on the basis
of consistent findings between 2 cost-
effectiveness modeling studies®*3*
(Appendix F). Their conclusion was
interpreted with caution given the lim-
ited amount of primary research. Sepa-
rately, McDonald and Strang'® found
that OEND programs fully or partially
met the remaining 4 feasibility criteria:
(1) absence of negative consequences,
(2) feasibility of program expansion and
coverage, (3) unanticipated benefits, and
(4) capacity to reach high-risk popula-
tions (e.g., medical detoxification
patients, prison inmates, homeless
injection drug users, and methadone
patients).

DISCUSSION

Our umbrella review was designed to
synthesize and appraise evidence from
systematic reviews pertinent to 4 key
public health questions regarding the
implementation of naloxone-based
interventions for overdose rescue. Our
results suggest that there is credible
evidence that OEND programs produce
long-term knowledge improvements
regarding opioid overdose, improve
attitudes toward naloxone use and dis-
tribution, provide sufficient training for
participants to safely reverse overdose,
and effectively reduce opioid-related
mortality at the population level. In
terms of naloxone administration,

higher-concentration intranasal formu-
lations (e.g., > 2 mg/mL) appear to be as
effective as comparable intramuscular
doses, while lower-concentration intra-
nasal formulations are less effective.
Evidence was inconclusive for other
modes of naloxone administration, as
well as the need for hospital transport
after overdose reversal. The majority of
available evidence pertained to self-
identified persons who use heroin, with
limited data available for persons who
use prescription opioids. Together, the
previously studied associations with the
greatest internal validity suggest that
OEND programs are an effective strat-
egy toaddress the opioid crisis, although
some knowledge gaps remain.

Increasingly, the United States and
Canada have expanded legal routes for
public access to naloxone. This includes
third-party prescription laws, which
allow health care providers to issue nal-
oxone prescriptions to individuals likely
to be first responders in the event of an
overdose and standing orders that per-
mit pharmacists to prescribe and edu-
cate persons who use opioids about
naloxone. These policies have been
associated with substantial increases in
naloxone distribution.?® Coprescription
laws, which mandate clinicians to
coprescribe naloxone to patients who
are at high overdose risk from a pre-
scribed medication (e.g., doses greater
than 50 mg of daily morphine equiva-
lent), have similarly increased public
access.>® Based on our findings, the
continued expansion of these initiatives
alongside existing OEND programs is
likely to contribute substantially to
reducing the incidence of opioid
mortality.

Despite the recent expansionin public
access to naloxone, additional research
is needed to optimize OEND programs,
particularly in epicenters of the opioid
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crisis where the presence of synthetic
opioids (e.g., fentanyl) has caused dis-
proportionate harms. More data are
needed concerning barriers to naloxone
administration: only two thirds of OEND
program participants reported using
their naloxone kits when witnessing an
overdose. The distribution of more por-
table intranasal naloxone kits may
improve responder rates as bystanders
may be more willing to carry and
administer convenient needle-free sys-
tems.?’3? We found that higher-
concentration intranasal naloxone
(2 mg/mL) had similar efficacy to intra-
muscular naloxone at the same dose
(2 mg). The US Food and Drug Adminis-
tration has recently approved use of an
ultraconcentrated nasal spray (Narcan;
4 mg/0.1 mL) based on bioavailability
comparable with the highest recom-
mended intramuscular injection dose
(2 mg).*° The transition to needle-free
intranasal systems would have the
added benefit of preventing needle-stick
injuries and, thus, the transmission of
bloodborne diseases including hepatitis
C and HIV.*"~*2 Future research should
also focus on determining the optimal
timing and need for repeat naloxone
administration if adequate respiration
or consciousness are not restored fol-
lowing an initial dose. Naloxone titration
techniques that result in more gentle
reversal of overdose may prevent debil-
itating withdrawal symptoms, which may
precipitate further opioid-seeking
behavior and impede naloxone accep-
tance among people who inject
drugs.2”® There is some evidence that
lower initial doses and routes of admin-
istration with a slower onset could mini-
mize these effects.**>

Furthermore, additional research is
required to inform the development of
educational interventions that more
effectively improve bystander response
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to the witnessed overdose. We found
that while OEND programs may increase
appropriate first-aid responses to over-
dose (e.g., use of sternal rubs, rescue
breathing, recovery position), the vast
majority of trained bystanders did not
call EMS."'® While observational data
suggest that individuals who are not
transported to the hospital following a
naloxone-treated overdose have a low
likelihood of related adverse events,
evidence remains insufficient to con-
clude that transport is not needed."®
Contact with secondary care for over-
dose victims may improve linkage to
treatment of problematic substance
abuse andtesting for infectious diseases
(e.g., HIV, hepatitis C).*¢*’ Therefore,
future studies should assess barriers to
contacting EMS and evaluate the effect
of remediating strategies such as Good
Samaritan laws. Despite the limitations
of observational data, we found that
OEND programs remain an effective
strategy for reducing opioid mortality.

Strengths and Limitations

Umbrella reviews facilitate the efficient
evaluation of large bodies of evidence
and the production of comprehensive
overviews, enabling evidence-informed
decision-making and policy practices.
Our study's strengths included utilizing
systematic reviews as the analytical unit
for inclusion and data analysis, providing
evidence addressing a range of key
questions regarding the effects associ-
ated with OEND, and feasibility consid-
erations that are required for program
implementation and optimization. Our
overview specifically provides a direct
qualitative analysis of a multitude of
outcome domains that have not previ-
ously been covered, to our knowledge, in
any individual or pair systematic reviews.
As a result, our umbrella review

Peer Reviewed  Razaghizad et al.

represents an evidence map of the
highest available evidence regarding
naloxone-based interventions for fatal
overdose prevention. This report can
thus facilitate evidence-based decision-
making practices in this field, which may
have been previously hindered by frag-
mented literature.

Nevertheless, by their nature,
umbrella reviews have several limita-
tions. First, the quality of evidence inan
umbrella review is dependent on that
of the included systematic reviews, of
which the majority here were rated
low. This limitation was addressed by
considering the quality of included
reviews when producing confidence
ratings for our principal findings
based on the adapted Royal College of
General Practitioners’ clinical guide-
lines."? Second, we did not evaluate the
risk of bias or quality of the individual
primary studies, as this is typically
outside the scope of umbrella reviews.
As part of our inclusion criteria,
however, we required that eligible sys-
tematic reviews include an assessment
of their primary studies, which we
found all but 1 review explicitly con-
sidered when drawing their
conclusions.

Third, overlap between the included
primary studies could have placed
undue emphasis on the conclusions of
commonly cited articles. However,
study overlap was considered in our
synthesis and citation matrices by
review and outcome were reported to
enhance transparency. Fourth, over-
views can obscure substantial clinical
and methodological heterogeneity in
the included reviews and primary
studies (that is, differences in baseline
characteristics of participants, includ-
ing age and sex, and differences in
study design such as variable inclusion
of comparison groups).

Finally, the majority of data available
were from pre-post studies conducted
in self-identified persons who use her-
oin; therefore, our findings may be con-
sidered limited if approached from the
perspective of traditional evidence hier-
archies. However, randomized con-
trolled trials or cluster randomized trials
to evaluate the impact of OEND on vari-
ous outcomes described previously
would likely present formidable practical
and ethical challenges.*® With our use of
the umbrella review methodology, our
findings indicate that there are numer-
ous reviews that provide unanimous
support regarding the effectiveness of
OEND programs. While these results
may be difficult to generalize to persons
who use prescription opioids, injection
drug use—particularly with heroin in
communities with illicit drug supplies
contaminated with superpotent
opioids—is the largest contributor to
opioid mortality.*® As a consequence,
OEND programs are likely to have the
most significant impact within these
high-risk populations.

Conclusions

Our umbrella review was designed to
provide a comprehensive overview of
the available evidence from systematic
reviews pertinent to the development
and implementation of OEND pro-
grams in response to the opioid crisis.
We found credible evidence that
OEND programs improve individuals’
knowledge and attitudes about opioid
overdose, enable participants to safely
and effectively use naloxone, and
reduce opioid-related mortality in
community settings. Additional
research is needed to identify and
minimize the barriers to naloxone use
and to better understand the need for
after-overdose care. Community-



based OEND programs should be
implemented widely in high-risk pop-
ulations to reduce the burden of the
opioid epidemic. AJPH

ABOUT THE AUTHORS

Amir Razaghizad, Sarah B. Windle, Kristian B. Filion,
and Mark J. Eisenberg are with the Lady Davis
Institute for Medical Research, Jewish General
Hospital, Montreal, QC, Canada. Genevieve Gore is
with the Schulich Library of Physical Sciences, Life
Sciences, and Engineering, McGill University, Mon-
treal. Irina Kudrina is with the Department of Family
Medicine, Faculty of Medicine, McGill University.
Elena Paraskevopoulos is with the Department of
Anesthesia, Faculty of Medicine, McGill University.
Jonathan Kimmelman is with the Studies of Trans-
lation, Ethics, and Medicine Biomedical Ethics Unit,
McGill University. Marc O. Martel is with the Faculty
of Dentistry, McGill University.

CORRESPONDENCE

Correspondence should be sent to Mark J. Eisen-
berg, Professor of Medicine, Divisions of Cardiology
and Clinical Epidemiology, Jewish General Hospital/
McGill University, 3755 Cote Ste-Catherine Road,
Suite H-421.1, Montreal, Quebec, Canada H3T
1E2 (e-mail: mark.eisenberg@mcgill.ca). Reprints
can be ordered at http://www.ajph.org by clicking
the “Reprints” link.

PUBLICATION INFORMATION

Full Citation: Razaghizad A, Windle S, Filion K, Gore
G, Kudrina |, Paraskevopoulos E, Kimmelman J,
Martel M, Eisenberg M. The effect of overdose
education and naloxone distribution: an umbrella
review of systematic reviews. Am J Public Health.
2021;111(8):1-12.

Acceptance Date: March 24, 2021.

DOI: https://doi.org/10.2105/AJPH.2021.306306

CONTRIBUTORS

A. Razaghizad contributed to conceptualization,
methodology, investigation, and writing the original
draft. S. B. Windle contributed to methodology,
project administration, and reviewing and editing
the article. K. B. Filion contributed to methodology
and supervision. G. Gore contributed to the search
methodology. I. Kudrina, E. Paraskevopoulos, J.
Kimmelman, and M. O. Martel reviewed and edited
the article. M. . Eisenberg contributed to concep-
tualization, supervision, and reviewing and editing
the article.

ACKNOWLEDGMENTS

We thank Sareen Singh, BSc, and Erica Wennberg,
BSc, for their assistance with screening, and Jenna
Glidden, BA, for her help with data abstraction and
quality assessment. We particularly thank Brett
Thombs, PhD, for his expert support and assis-
tance in reviewing this article.

CONFLICTS OF INTEREST

The authors have no conflicts of interests to
declare.

HUMAN PARTICIPANT PROTECTION

Human participant protection is not applicable as
this study did not involve human participation.

REFERENCES

1. Hedegaard H, Minino AM, Warner M. Drug over-
dose deaths in the United States, 1999-2018.
2020. Available at: https://stacks.cdc.gov/view/
cdc/84647. Accessed May 16, 2021.

2. Ahmad FB RL, Sutton P. Provisional drug overdose
death counts. 2020. Available at: https://www.cdc.
gov/nchs/nvss/vsrr/drug-overdose-data.htm.
Accessed February 16, 2020.

3. Lavonas EJ, Drennan IR, Gabrielli A, et al. Part 10:
special circumstances of resuscitation: 2015
American Heart Association guidelines update for
cardiopulmonary resuscitation and emergency
cardiovascular care. Circulation. 2015;132(18
suppl 2):5501-S518. https://doi.org/10.1161/CIR.
0000000000000264

4. World Health Organization. Community manage-
ment of opioid overdose. Geneva, Switzerland:
World Health Organization; 2014.

5. National model EMS clinical guidelines. Falls
Church, VA: National Association of State EMS
Officials; 2017.

6. Papatheodorou S. Umbrella reviews: what they
are and why we need them. Eur | Epidemiol. 2019;
34(6):543-546. https://doi.org/10.1007/s10654-
019-00505-6

7. Booth A, Clarke M, Dooley G, et al. The nuts and
bolts of PROSPERO: an international prospective
register of systematic reviews. Syst Rev. 2012;1(1):
2. https://doi.org/10.1186/2046-4053-1-2

8. Foster ED, Deardorff A. Open science framework
(OSF). / Med Libr Assoc. 2017;105(2):203.

9. Bougioukas Ki, Liakos A, Tsapas A, Ntzani E, Hai-
dich A-B. Preferred reporting items for overviews
of systematic reviews including harms checklist: a
pilot tool to be used for balanced reporting of
benefits and harms. / Clin Epidemiol. 2018;93:9-24.
https://doi.org/10.1016/j.jclinepi.2017.10.002

10. US National Library of Medicine. Search strategy
used to create the PubMed systematic reviews
filter. Available at: https://www.nlm.nih.gov/bsd/
pubmed_subsets/sysreviews_strategy.html.
Accessed October 18, 2019.

11. Shea BJ, Reeves BC, Wells G, et al. AMSTAR 2: a
critical appraisal tool for systematic reviews that
include randomised or non-randomised studies
of healthcare interventions, or both. BM/. 2017;
358: j4008. https://doi.org/10.1136/bmj.j4008

12. Joyce S, Modini M, Christensen H, et al. Workplace
interventions for common mental disorders: a
systematic meta-review. Psychol Med. 2016;46(4):
683-697. https://doi.org/10.1017/
S0033291715002408

13. Clark AK, Wilder CM, Winstanley EL. A systematic
review of community opioid overdose prevention
and naloxone distribution programs. J Addict Med.
2014;8(3):153-163. https://doi.org/10.1097/ADM.
0000000000000034

14. Jinks A, Cotton A, Rylance R. Obesity interventions
for people with a learning disability: an integrative

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

RESEARCH & ANALYSIS

literature review. / Adv Nurs. 2011;67(3):460-471.
https://doi.org/10.1111/}.1365-2648.2010.05508.x

. Giglio RE, Li G, DiMaggio CJ. Effectiveness of

bystander naloxone administration and overdose
education programs: a meta-analysis. Inj Epide-
miol. 2015;2(1):10. https://doi.org/10.1186/
540621-015-0041-8

. Minozzi S, Amato L, Davoli M, Cochrane C. Pre-

venting fatal overdoses: a systematic review of the
effectiveness of take-home naloxone. Luxem-
bourg: Publications Office of the European Union;
2015.

. Higgins JP, Thomas J, Chandler J, et al., eds.

Cochrane Handbook for Systematic Reviews of Inter-
ventions. Chichester, England: John Wiley & Sons:
2019.

. McDonald R, Strang J. Are takehome naloxone

programmes effective? Systematic review utilizing
application of the Bradford Hill criteria. Addiction.
2016;111(7):1177-1187. https://doi.org/10.1111/
add.13326

. Chou R, Korthuis PT, McCarty D, et al. Manage-

ment of suspected opioid overdose with naloxone
in out-of-hospital settings: a systematic review.
Ann Intern Med. 2017;167(12):867-875. https://doi.
org/10.7326/M17-2224

Methods Guide for Effectiveness and Comparative
Effectiveness Reviews. AHRQ publication no. 10(14)-
EHC063-EF. Rockville, MD: Agency for Healthcare
Research and Quality; 2014.

Haegerich TM, Jones CM, Cote P-O, Robinson A,
Ross L. Evidence for state, community and
systems-level prevention strategies to address the
opioid crisis. Drug Alcohol Depend. 2019;204:
107563. https://doi.org/10.1016/j.drugalcdep.
2019.107563

Balshem H, Helfand M, Schiinemann HJ, et al.
GRADE guidelines: 3. Rating the quality of evi-
dence. J Clin Epidemiol. 2011;64(4):401-406.

Hill AB. The environment and disease: association
or causation? Proc R Soc Med. 1965;58(5):295-300.

Effectiveness of sterile needle and syringe pro-
gramming in reducing HIV/AIDS among injecting
drug users (evidence for action technical paper).
Geneva, Switzerland: World Health Organization;
2004.

Williams AV. Training family members to manage
heroin overdose and administer naloxone: ran-
domized trial of effects on knowledge and atti-
tudes. Addiction. 2014;109(2):250-259. https://doi.
org/10.1111/add.12360

Huhn AS, Garcia-Romeu AP, Dunn KE. Opioid
overdose education for individuals prescribed
opioids for pain management: randomized com-
parison of two computer-based interventions.
Front Psychiatry. 2018;9:34. https://doi.org/10.
3389/fpsyt.2018.00034

Strang J, Manning V, Mayet S, et al. Overdose
training and take-home naloxone for opiate users:
prospective cohort study of impact on knowledge
and attitudes and subsequent management of
overdoses. Addiction. 2008;103(10):1648-1657.
https://doi.org/10.1111/).1360-0443.2008.02314.x

Gaston RL, Best D, Manning V, Day E. Can we
prevent drug related deaths by training opioid
users to recognise and manage overdoses? Harm
Reduct J. 2009;6(1):26. https://doi.org/10.1186/
1477-7517-6-26

Wagner KD, Valente TW, Casanova M, et al. Evalu-
ation of an overdose prevention and response
training programme for injection drug users in the

Systematic Review Peer Reviewed

Razaghizad etal.

8 ON ‘LLL [OA ‘Lz0Z 1sNSnY  HdIV

el11


mailto:mark.eisenberg@mcgill.ca
http://www.ajph.org
https://doi.org/10.2105/AJPH.2021.306306
https://stacks.cdc.gov/view/cdc/84647
https://stacks.cdc.gov/view/cdc/84647
https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm
https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm
https://doi.org/10.1161/CIR.0000000000000264
https://doi.org/10.1161/CIR.0000000000000264
https://doi.org/10.1007/s10654-019-00505-6
https://doi.org/10.1007/s10654-019-00505-6
https://doi.org/10.1186/2046-4053-1-2
https://doi.org/10.1016/j.jclinepi.2017.10.002
https://www.nlm.nih.gov/bsd/pubmed_subsets/sysreviews_strategy.html
https://www.nlm.nih.gov/bsd/pubmed_subsets/sysreviews_strategy.html
https://doi.org/10.1136/bmj.j4008
https://doi.org/10.1017/S0033291715002408
https://doi.org/10.1017/S0033291715002408
https://doi.org/10.1097/ADM.0000000000000034
https://doi.org/10.1097/ADM.0000000000000034
https://doi.org/10.1111/j.1365-2648.2010.05508.x
https://doi.org/10.1186/s40621-015-0041-8
https://doi.org/10.1186/s40621-015-0041-8
https://doi.org/10.1111/add.13326
https://doi.org/10.1111/add.13326
https://doi.org/10.7326/M17-2224
https://doi.org/10.7326/M17-2224
https://doi.org/10.1016/j.drugalcdep.2019.107563
https://doi.org/10.1016/j.drugalcdep.2019.107563
https://doi.org/10.1111/add.12360
https://doi.org/10.1111/add.12360
https://doi.org/10.3389/fpsyt.2018.00034
https://doi.org/10.3389/fpsyt.2018.00034
https://doi.org/10.1111/j.1360-0443.2008.02314.x
https://doi.org/10.1186/1477-7517-6-26
https://doi.org/10.1186/1477-7517-6-26

RESEARCH & ANALYSIS

30.

31

32.

33.

34.

AJPH  August 2021, Vol 111, No. 8

37.

38.

39.

40.

41.

e12

35.

36.

Systematic Review

Skid Row area of Los Angeles, CA. Int Drug Policy.
2010;21(3):186-193. https://doi.org/10.1016/j.
drugpo.2009.01.003

McAuley A, Lindsay G, Woods M, Louttit D.
Responsible management and use of a personal
take-home naloxone supply: a pilot project. Drugs
Educ Prev Policy. 2010;17(4):388-399. https://doi.
org/10.3109/09687630802530712

Williams AV, Strang J, Marsden J. Development of
Opioid Overdose Knowledge (OOKS) and Attitudes
(OOAS) scales for take-home naloxone training
evaluation. Drug Alcohol Depend. 2013;132(1-2):
383-386. https://doi.org/10.1016/j.drugalcdep.
2013.02.007

Walley AY, Xuan Z, Hackman HH, et al. Opioid
overdose rates and implementation of overdose
education and nasal naloxone distribution in
Massachusetts: interrupted time series analysis.
BMJ. 2013;346:f174. https://doi.org/10.1136/bmj.
f174

Coffin PO, Sullivan SD. Cost-effectiveness of dis-
tributing naloxone to heroin users for lay over-
dose reversal. Ann Intern Med. 2013;158(1):1-9.
https://doi.org/10.7326/0003-4819-158-1-
201301010-00003

Coffin PO, Sullivan SD. Cost-effectiveness of dis-
tributing naloxone to heroin users for lay over-
dose reversal in Russian cities. / Med Econ. 2013;
16(8):1051-1060. https://doi.org/10.3111/
13696998.2013.811080

Xu J, Davis CS, Cruz M, Lurie P. State naloxone
access laws are associated with an increase in the
number of naloxone prescriptions dispensed in
retail pharmacies. Drug Alcohol Depend. 2018;189:
37-41. https://doi.org/10.1016/j.drugalcdep.
2018.04.020

Sohn M, Talbert JC, Huang Z, Lofwall MR, Freeman
PR. Association of naloxone coprescription laws
with naloxone prescription dispensing in the
United States. JAMA Netw Open. 2019;2(6):
€196215. https://doi.org/10.1001/
jamanetworkopen.2019.6215

Black L, Connolly I, Getty M, et al. Poor imple-
mentation of naloxone needs to be better
understood in order to save lives. Addiction. 2017;
112(5):.911-912. https://doi.org/10.1111/add.
13778

Bessen S, Metcalf SA, Saunders EC, et al. Barriers
to naloxone use and acceptance among opioid
users, first responders, and emergency depart-
ment providers in New Hampshire, USA. Int/ Drug
Policy. 2019;74:144-151. https://doi.org/10.1016/
j.drugpo.2019.09.008

Khatiwoda P, Proeschold-Bell RJ, Meade CS, Park
LP, Proescholdbell S. Facilitators and barriers to
naloxone kit use among opioid-dependent
patients enrolled in medication assisted therapy
clinics in North Carolina. N C Med J. 2018;79(3):
149-155. https://doi.org/10.18043/ncm.79.3.149

Krieter P, Chiang N, Gyaw S, et al. Pharmacokinetic
properties and human use characteristics of an
FDA-approved intranasal naloxone product for
the treatment of opioid overdose. / Clin Pharmacol.
2016;56(10):1243-1253. https://doi.org/10.1002/
jcph.759

Barton ED, Colwell CB, Wolfe T, et al. Efficacy of
intranasal naloxone as a needleless alternative for
treatment of opioid overdose in the prehospital
setting. / Emerg Med. 2005;29(3).265-271. https://
doi.org/10.1016/j.jemermed.2005.03.007

Peer Reviewed  Razaghizad et al.

42.

43.

44.

45.

46.

47.

48.

49.

Barton ED, Ramos J, Colwell C, Benson J, Baily J,
Dunn W. Intranasal administration of naloxone by
paramedics. Prehosp Emerg Care. 2002;6(1):54-58.
https://doi.org/10.1080/10903120290938797

Sporer KA, Firestone J, Isaacs SM. Out-of-hospital
treatment of opioid overdoses in an urban setting.
Acad Emerg Med. 1996;3(7):660-667. https://doi.
org/10.1111/j.1553-2712.1996.tb03487 .x

Buajordet I, Naess A-C, Jacobsen D, Brars O.
Adverse events after naloxone treatment of epi-
sodes of suspected acute opioid overdose. Eur |
Emerg Med. 2004;11(1):19-23. https://doi.org/10.
1097/00063110-200402000-00004

Osterwalder J). Naloxone—for intoxications with
intravenous heroin and heroin mixtures—harm-
less or hazardous? A prospective clinical study.
J Toxicol Clin Toxicol. 1996;34(4):409-416. https://
doi.org/10.3109/15563659609013811

Barocas JA, Brennan MB, Hull S, Stokes S, Fang-
man JJ, Westergaard RP. Barriers and facilitators of
hepatitis C screening among people who inject
drugs: a multi-city, mixed-methods study. Harm
Reduct J. 2014;11(1):1. https://doi.org/10.1186/
1477-7517-11-1

Larochelle MR, Bernson D, Land T, et al. Medica-
tion for opioid use disorder after nonfatal opioid
overdose and association with mortality: a cohort
study. Ann Intern Med. 2018;169(3):137-145.
https://doi.org/10.7326/M17-3107

Victora CG, Habicht J-P, Bryce J. Evidence-based

public health: moving beyond randomized trials.
Am J Public Health. 2004;94(3):400-405. https://

doi.org/10.2105/AJPH.94.3.400

Wermeling DP. A response to the opioid overdose
epidemic: naloxone nasal spray. Drug Deliv Trans!
Res. 2013;3(1):63-74. https://doi.org/10.1007/
$13346-012-0092-0


https://doi.org/10.1016/j.drugpo.2009.01.003
https://doi.org/10.1016/j.drugpo.2009.01.003
https://doi.org/10.3109/09687630802530712
https://doi.org/10.3109/09687630802530712
https://doi.org/10.1016/j.drugalcdep.2013.02.007
https://doi.org/10.1016/j.drugalcdep.2013.02.007
https://doi.org/10.1136/bmj.f174
https://doi.org/10.1136/bmj.f174
https://doi.org/10.7326/0003-4819-158-1-201301010-00003
https://doi.org/10.7326/0003-4819-158-1-201301010-00003
https://doi.org/10.3111/13696998.2013.811080
https://doi.org/10.3111/13696998.2013.811080
https://doi.org/10.1016/j.drugalcdep.2018.04.020
https://doi.org/10.1016/j.drugalcdep.2018.04.020
https://doi.org/10.1001/jamanetworkopen.2019.6215
https://doi.org/10.1001/jamanetworkopen.2019.6215
https://doi.org/10.1111/add.13778
https://doi.org/10.1111/add.13778
https://doi.org/10.1016/j.drugpo.2019.09.008
https://doi.org/10.1016/j.drugpo.2019.09.008
https://doi.org/10.18043/ncm.79.3.149
https://doi.org/10.1002/jcph.759
https://doi.org/10.1002/jcph.759
https://doi.org/10.1016/j.jemermed.2005.03.007
https://doi.org/10.1016/j.jemermed.2005.03.007
https://doi.org/10.1080/10903120290938797
https://doi.org/10.1111/j.1553-2712.1996.tb03487.x
https://doi.org/10.1111/j.1553-2712.1996.tb03487.x
https://doi.org/10.1097/00063110-200402000-00004
https://doi.org/10.1097/00063110-200402000-00004
https://doi.org/10.3109/15563659609013811
https://doi.org/10.3109/15563659609013811
https://doi.org/10.1186/1477-7517-11-1
https://doi.org/10.1186/1477-7517-11-1
https://doi.org/10.7326/M17-3107
https://doi.org/10.2105/AJPH.94.3.400
https://doi.org/10.2105/AJPH.94.3.400
https://doi.org/10.1007/s13346-012-0092-0
https://doi.org/10.1007/s13346-012-0092-0

	TF1
	TF2
	TF3
	TF4
	TF5
	TF6
	TF7
	TF8
	TF9
	TF10
	TF11
	TF12

