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Abstract

Background: Occurring against the backdrop of an overdose crisis, stimulant use and stimulant-involved deaths in
North America are increasing at an alarming rate. Many of these deaths are being attributed to fentanyl and related
analogs, which have been increasingly found within street-level stimulant supplies. Within this, people experiencing
socio-economic marginalization are at the greatest risk of overdose and other harms from adulterated stimulants.
Current treatments for stimulant use disorder have limited effectiveness, and even less applicability to the lived
realities of marginalized stimulant users. Emerging technologies, such as drug checking, are being implemented to
support safer stimulant use, but the accessibility and utility of these technologies to stimulant users are framed by
experiences of vulnerability that render them largely ineffective.

Stimulant safe supply: Solutions that provide a legal and safe supply of non-adulterated stimulants of known
quality, and within a health care framework, are needed to directly address the risk of an increasingly adulterated
stimulant supply. Similar innovative opioid-focused interventions are being piloted with medications that have a
similar pharmacological effect as their illicit counterparts. While there are currently no approved pharmacotherapies
for stimulant use, research has demonstrated a number of stimulant medications that are promising substitutes for
cocaine and methamphetamine use. Much like with opioid-focused pharmacotherapies, having a consistent and
safe supply of stimulants can lead to improved health outcomes and will drastically reduce overdose risk. However,
for a stimulant safe supply intervention to be a success, it must provide the high and performance-enhancing
effects that people seek from the illicit market, which requires doses and user agency that trials to date have not
provided.

Conclusion: Efforts are needed to investigate the feasibility of pharmacological stimulant-based interventions that
address safe supply needs. The promise of similar opioid-focused approaches in addressing both overdose-related
risks and experiences related to vulnerability underscores the need to advance safe supply approaches targeted
towards people who use stimulants. Given the current overdose crisis and rising stimulant use across North
America, the implementation and evaluation of such novel stimulant-focused interventions should be a public
health priority.
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Background
Illicit stimulant use has been steadily rising globally, with
reports estimating that more than twice as many people
use stimulants than opioids [1]. North America has the
highest rates of stimulant use in the world and
stimulant-involved deaths are increasing [2]. A growing
number of these deaths also involve opioids, possibly as
the result of polysubstance use or adulteration of the
illicit drug supplies [1, 3]. This is occurring against the
backdrop of North America’s overdose crisis, in which
the dramatic rise in overdose deaths can primarily be at-
tributed to increases in distribution and use of illicitly
manufactured fentanyl, fentanyl-adulterated drugs, and
related analogs [4, 5]. Innovative solutions that acknow-
ledge and address the risks of a contaminated drug sup-
ply are needed to ensure the health and wellbeing of
people who use drugs, including illicit stimulant users.
The United States Centers for Disease Control (CDC)

reported a 52% increase in overdose deaths involving co-
caine, and a 33% increase in deaths involving other psy-
chostimulants from 2015 to 2016, with surveillance data
suggesting synthetic opioid involvement is the main
driver of this increase in mortality [3, 4]. Provisional
CDC data already shows that nationally between No-
vember 2017 and November 2018, while fentanyl in-
volvement remains high, the number of stimulant-
involved overdose deaths has grown to be comparable to
the number of opioid-involved overdose deaths [6]. A
focus on state-specific trends shows even more stark
contrasts, including settings where stimulant-involved
deaths have even surpassed some opioids. States along
the west coast such as Oregon and Nevada are experien-
cing a methamphetamine-driven overdose crisis while
those along the east coast in places like Washington, DC
and Maine are seeing increasing rates of cocaine-
involved deaths [6]. US Drug Enforcement Agency drug
seizure and surveillance data from 2017 suggest that in-
creasing numbers of cocaine and methamphetamine
samples tested positive for fentanyl [7]. While these
numbers remain low, they have increased in recent years
and must be monitored.
Similar Canadian data is limited. However, in British

Columbia (BC), Canada, cocaine has been found in 50%
of illicit drug overdose deaths, and methamphetamine in
37% of deaths [5], and of these illicit fentanyl was de-
tected in 72% and 77% of cocaine- and
methamphetamine-related deaths, respectively [8]. Not-
ably, illicit fentanyl was implicated in 87% of overdose
deaths in BC in 2018 [9], suggesting that fentanyl-
adulteration is of urgent concern for people who use
both opioids and stimulants, particularly those engaged
in polysubstance use. Further, emerging drug-checking
technologies (DCT) have confirmed that street-level
illicit stimulant supplies are being adulterated with

fentanyl and other substances (e.g., ground pumice
stone, plaster) [10]. Within this, people who use stimu-
lants, both those who are opioid-naive and those who
engage in polysubstance use, are at increased risk of
overdose death due to the potency of fentanyl and re-
lated analogs.
Alongside these growing concerns, there is increased

awareness that structurally oppressed people who use
drugs experience a disproportionate burden of drug-
related harms, including overdose [11]. These poor out-
comes can be attributed to the ways in which their loca-
tion within social hierarchies limits their agency and
perpetuates vulnerability to risk and harm [11]. When
viewed through a ‘structural vulnerability’ lens, people
who use illicit stimulants are understood to be dispro-
portionately impacted by intersecting oppressions (e.g.,
extreme poverty, housing instability, drug prohibition,
and policing). These oppressions are still further shaped
by racism, (trans)misogyny, homophobia, and ableism,
resulting in disparities in risk and harm among, for ex-
ample, people of color, women, and gender diverse per-
sons. This is illustrated by research showing that
African-Americans consistently have higher rates of
cocaine-involved overdose deaths, which are under-
investigated and shaped by criminalization [12]. Further,
women involved in sex work who use crystal metham-
phetamine may experience increased vulnerabilities
through their relationships with sexual partners (e.g.,
relying on sexual partners to obtain drugs) [13]. It is,
therefore, necessary to be responsive to the structural
vulnerabilities of impacted groups during the planning
and implementation of any and all interventions seeking
to address overdose, including through the meaningful
involvement of people who use stimulants.

Limitations to current interventions for stimulant
use
Almost 90% of individuals who meet the criteria for any
substance use disorder in the USA have not received
substance use treatment in the past year, and this is also
true for those with stimulant use disorders [14]. In a sys-
tematic review of barriers to methamphetamine treat-
ment access, people who use amphetamines were found
to have: low confidence in available treatment options;
concerns regarding relevancy and effectiveness of treat-
ment services for methamphetamine use, especially
those not tailored to people using stimulants and that
include people using opioids; and belief that treatment
was unnecessary [15]. Similar attitudes towards treat-
ment have been reported among people using crack co-
caine [16]. Moreover, past research has suggested
coercive practices in treatment initiation with structur-
ally vulnerable people who use drugs, leading to negative
views of treatment and high rates of treatment
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discontinuation [17]. Some of this may be due to the fact
that no “gold-standard” treatments exist for cocaine or
methamphetamine use disorders [18]. In addition, the
implementation and availability of promising or
evidence-based interventions remains inconsistent across
North America and globally. It also must be noted that
the needs of the highest-risk people (e.g., individuals ex-
periencing homelessness) who use stimulants often can-
not be met simply through psychosocial or medical
treatments alone—many need comprehensive social,
psychiatric, and economic supports as well.
Unlike opioid use, which is discussed in the current

discourse as a medical issue to be pharmacologically
treated, traditional treatment of stimulant use disorders
generally involves psychosocial interventions such as
twelve-step facilitation (TSF), cognitive behavioral ther-
apy (CBT), and contingency management (CM). TSF is
among the most common psychosocial approachs used
in North America today [19], grounded in the philoso-
phies of Alcoholics Anonymous and Narcotics Anonym-
ous and framing substance use disorder as a life-long
disease requiring sustained abstinence. According to this
philosophy, recovery can be maintained through regular
attendance in self-help support groups and committing
to personal and spiritual growth by advancing through
its prescribed 12-step program. TSF as a clinical ap-
proach in substance use treatment settings is meant to
prime clients into the philosophy and to facilitate in-
volvement in the self-help groups as facilitators of long-
term recovery. However, TSF has been fraught with con-
troversy about its spiritual framing, and evidence indi-
cates that it has limited effectiveness [1, 20]. In brief,
CBT aims to modify patterns of thinking that are be-
lieved to lead to drug use, and to support patients in de-
veloping healthier coping mechanisms [21]. CM also
seeks to change substance use-related behavioral pat-
terns by providing a reward (e.g., cash, gift cards) contin-
gent upon the patient providing a urine sample to prove
they have been abstinent from stimulants [20]. However,
evidence supporting the efficacy of these approaches also
raises questions about their long-term sustainability, as
their effects often diminish, or disappear entirely, once
the intervention is discontinued [1, 20].
Psychosocial interventions can also serve to reinforce

social norms that frame stimulant use solely as a ‘behav-
ioral problem’ and which overlooks evidence that stimu-
lant use is largely driven by structural and environmental
factors, including instrumental uses of stimulants. For
some people who use stimulants, particularly those reliant
upon methamphetamine’s performance-enhancing effects
(e.g. increased wakefulness, productivity, focus), promot-
ing abstinence does not address instrumental uses of stim-
ulants or underlying conditions that frame stimulant use.
Promoting abstinence also minimizes the very real role

that satisfaction and pleasure can play in sustaining stimu-
lant use and that may not immediately be met by pursuing
abstinence. Given this, interventions to address stimulant
use should shift beyond ‘treating’ stimulant use disorder
by promoting reduced or abstinent stimulant use to sup-
porting provision of a safe supply of stimulants, especially
within the context of an increasingly adulterated illicit
stimulant supply.

Supporting safer stimulant use through a safe
supply
While interventions, such as DCTs, are progressively be-
ing promoted as strategies to support safer stimulant
use, these often fail to account for the lived realities of
those most vulnerable to drug-related risks (e.g., over-
dose). Recent studies have found acceptability of DCTs
to be high among people who use drugs [22, 23], but
also that these are of low priority within the context of
an established dealer-client relationship [24]. Further,
those among the most marginalized members of society
(e.g., homeless and racialized individuals) have expressed
a low likelihood of actually utilizing these services, as
they are unable to easily replace drugs found to be adul-
terated due to extreme poverty [22], and adulteration is
becoming an expectation of the street-level drug supply
[23]. DCTs are also often implemented in supervised
consumption sites (SCS), which themselves serve as
overdose prevention interventions. Within North Ameri-
ca’s limited number of SCSs, these have largely focused
on injecting and only one regulated supervised inhal-
ation site exists [25], rendering people who smoke stim-
ulants vulnerable to overdose and other harms
associated with unsupervised drug use.
Solutions that seek to minimize, or eliminate

altogether, the risks of an adulterated drug supply
through the provision of a safe supply (i.e., legal, non-
adulterated, of known quality, and with user agency in
consumption practices) of stimulants are urgently
needed as part of a more comprehensive response to the
overdose crisis. There has been recent debate regarding
the need for a legal and safe supply for opioids, adminis-
tered as a part of health and social care. Multiple studies
have also piloted innovative injectable diacetylmorphine
and hydromorphone [26, 27] as medications for address-
ing the harms of opioid use disorder and providing alter-
natives to illicit drugs. The promise of these approaches
in addressing both overdose-related risks and experi-
ences related to structural vulnerability (e.g., illicit in-
come generation) points to the need to advance similar
approaches to address the risk of overdose and other
harms among people who use stimulants, particularly
within the context an adulterated stimulant supply.
The United Nations Office on Drugs and Crime’s

(UNODC) recent report on treatment of stimulant use
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disorders summarizes emerging evidence demonstrating
the treatment potential of prescription psychostimulant
substitution and provides recommendations for a
pharmacological treatment model that is instructive for
stimulant safe supply approaches [1]. The report dis-
cusses that, for example, the psychostimulant methyl-
phenidate may be an appropriate treatment for
methamphetamine use disorder [28] but not for cocaine
use disorder [29]; whereas high doses of extended-
release amphetamines have been found to be useful for
addressing cocaine dependence [30]. Other psychosti-
mulants that have been considered and reported on in
recently published systematic reviews include modafinil,
bupropion, dexamphetamine, and mazindol [31, 32].
Notably, there are currently no approved pharmacother-
apies for treatment of stimulant use disorder and any
practical uses of these medications would be considered
“off-label.” Methylphenidate, extended-release amphet-
amines, and other candidate medications for use as a
safe supply, which all can be taken orally every day, have
potential because they have a similar pharmacological ef-
fect to their illicit counterparts [1]. In treatment-
oriented trials these stimulant substitutes were adminis-
tered in dosages and formulations (e.g., extended-
release) that provided a consistent level of stimulation
throughout the day, as opposed to a single large, rapidly
acting dose that produces a “high.” Given that many
stimulant users desire the “high,” any proposals for
stimulant safe supply would need to acknowledge and
emphasize user agency in diverse consumption practices.
Access to a consistent supply of stimulants of known

quality can possibly lead to the same improved health
outcomes observed among participants in injectable
hydromorphone and diacetylmorphine interventions,
such as reductions in abscesses [33], transmission of in-
fectious disease (e.g., hepatitis C, HIV) [34], early mor-
tality [35], and reduced engagement with law
enforcement [36]. Additionally, stimulant safe supply ap-
proaches may provide opportunities to engage hard-to-
reach populations in care in situations that are not in-
formed by crisis (e.g., hospitalization, overdose). On-
going engagement in safe supply programming could
also allow for medical staff to monitor and care for par-
ticipants whose use could be associated with risk for cor-
onary disease, low body weight, anxiety, psychosis, and
other health concerns [37]. Through therapeutic and
nonjudgmental service provision, providers may also be
able to facilitate access to other forms of treatment, al-
though the harm reduction goals (e.g., overdose preven-
tion) should be prioritized.
Drug user activist groups have recently argued the ne-

cessity of a safe stimulant supply in Canada, acknow-
ledging that any form of medication-based approach is
likely to fail if it does not mirror what people who use

drugs seek (i.e., the “high”) in the illicit market [38].
Current candidate medications have thus far only been
studied in the context of treatment of stimulant use dis-
order, with the eventual goal of reductions in, or abstin-
ence from, stimulant use. To date, trials have not
included doses that would enable participants to achieve
the “high” associated with a medication’s illicit proxy or
to freely use these medications (e.g., user agency in dose
amount, frequency, method of consumption). Thus, to
study current candidate medications in a safe supply
context will require that medications be administered in
potentially larger doses than have previously been inves-
tigated, and potentially more frequently than once per
day. Efforts are urgently needed to investigate the feasi-
bility of pharmacological stimulant-based interventions
that address safe supply needs and the underlying risk
that a fentanyl-contaminated supply poses to people
who use stimulants or are polysubstance users, as well as
the lack of non-abstinence-based treatment options.
Meaningfully involving people who use stimulants in

intervention planning and implementation will be fur-
ther important in acknowledging their lived realities.
Models that include people with lived experience as
partners in their own care exist and have demonstrated
success in implementing programs and interventions
that are more responsive and relevant which, import-
antly, have a high likelihood of uptake within their
intended communities [39, 40]. This is also a necessary
process to design a stimulant safe supply intervention
that is low threshold, and thus, accessible to structurally
vulnerable people who use stimulants. These popula-
tions, who are often considered to be “hard to reach”
due to stigma and systematic marginalization, experience
challenges in accessing traditional health care, let alone
innovative harm reduction interventions. Research on
low-threshold programs involving the use of injectable
hydromorphone and diacetylmorphine has characterized
the primary goal as harm reduction, rather than abstin-
ence or reduced drug use, and emphasized that partici-
pation in such interventions must not be punitively
impacted by ongoing illicit drug use [41]. Questions sur-
rounding low-threshold delivery for prospective stimu-
lant safe supply interventions should be guided by
participatory planning so as not to reproduce operating
procedures (e.g., attendance policies, urine drug testing)
that create barriers to access and engagement.

Conclusions
There is an urgent need to pursue stimulant safe supply
approaches and the importance of meaningfully involving
people who use stimulants in the planning of these inter-
ventions cannot be overstated. Within the context of drug
criminalization, the risk of adulteration is inherent to the
illicit drug market, which with continued prohibition has
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the potential to become increasingly more lethal. While
all people using stimulants are at risk, the risk is especially
pronounced among socially and economically marginal-
ized individuals for whom multiple intersecting oppres-
sions limit agency and produce vulnerability to risk and
harm. Extending safe supply interventions to include stim-
ulants would provide opportunities to address overdose
risk and drug-related harms in ways current models of
psychosocial treatment are unable. Possible models that
could inform the implementation of pilot stimulant safe
supply interventions exist, including low-threshold inject-
able hydromorphone and diacetylmorphine interventions,
and could be adapted to meet the needs of people who
use stimulants through participatory planning processes.
Such a move would signal that illicit stimulant use and as-
sociated health impacts indeed matter. Importantly, the
ways in which stimulant use is differentiated from opioid
use in the current discourse, with the latter more widely
accepted as a medical concern and treated with
medication-based therapies, risks undermining efforts to
make more treatment options (e.g., pharmacotherapies)
available. Given the current overdose epidemic in North
America, and rising stimulant and polysubstance use, the
implementation and evaluation of novel stimulant-focused
interventions are of critical importance.
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