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Abstract 
The recent large increase in deaths involving opioids (whether prescription or 
illicit, pure or adulterated, alone or in combination with other drugs) is the 
manifestation of a complex, and multifaceted problem consisting of psycho-
logical, psychosocial, medical, legal, regulatory, economic, cultural, and polit-
ical components, among others. Because the problem involves issues related 
to both supply and demand, the solution is not obvious, simple, or quick. 
There is no easy fix. Preventing and treating opioid misuse and abuse re-
quires a comprehensive, time-intensive, and expensive intervention sup-
ported by public policy and support through coordinated medical, regulatory, 
legal, and financial guidelines and practice. But until the long-term problems 
can be fixed, the immediate crisis of overdose deaths can be ameliorated by 
making available an opioid receptor antagonist to reverse the respiratory de-
pression that is the cause of death to those who are in the best position to 
administer it in time (professionals, untrained bystanders, and even fellow 
drug abusers). The statistics overwhelmingly demonstrate that this is a 
life-saving medical intervention. Yet, there is still uncertainty about this in-
tervention, and even some opposition to it. We describe the scientific basis 
for the approach and the issues surrounding its use to treat accidental or in-
tentional overdose by pain patients, recreational opioid users, and addicts. 
We also describe the calls to limit the number of times it should be available 
to a user and the limitations of its effectiveness—mainly that it only addresses 
the acute death crisis, not the underlying problems that led to it. 
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1. Introduction 

At its peak, nearly 100 people died each day in the United States (US) from 
overdose associated with an opioid substance (prescription, or heroin and other 
illicitly manufactured substances of unknown purity). In 2016, opioids were in-
volved in 42,249 overdose deaths (66.4% of all drug overdose deaths) [1]. Mor-
tality associated with overdose involving an opioid substance steadily increased 
every year [2], increasing 11.4% between 2014 and 2015 alone [3]. Deaths asso-
ciated with synthetic opioids other than methadone (such as illicit fentanyl) in-
creased 72.2% from 2014 to 2015, and overdose deaths associated with natural or 
semisynthetic opioid products increased by 2.6% [3]. 

Figure 1 shows overdose deaths in the United States from 2000 to 2015 showing 
the sharp upsurge in deaths associated with heroin and synthetic opioids, which 
includes illicit fentanyl [1]. The data are collected for “synthetic opioids”, which 
includes prescription fentanyl and tramadol as well as illicitly manufactured 
forms of fentanyl; most cases of harm associated with synthetic opioids involve 
illicit forms of fentanyl [4]. Using data from 27 states, the Centers for Disease 
Control and Prevention (CDC) determined that from 2013 to 2014, the number 
of fentanyl submissions increased by 426% and the number of overdose deaths 
from synthetic opioids increased 79% but these changes did not correlate with 
changes in fentanyl prescribing rates [5]. 

Naloxone is a µ-opioid receptor antagonist which is approved for the treat-
ment of an opioid emergency such as an overdose or a possible opioid overdose 
with signs of breathing problems and severe sleepiness or not being able to re-
spond. Naloxone competes for the same receptor sites used by the opioid [6]. 
Antagonism by naloxone of agonist action is dose related and the dose of na-
loxone needed to reverse agonist-induced respiratory depression depends on the  
 

 
Figure 1. Overdose deaths in the United States from 2000 to 2015 showing the sharp up-
surge in deaths associated with heroin and synthetic opioids, which includes illicit fen-
tanyl. Data from [1]. 
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particular agonist [6] [7] [8]. Prompt administration of an adequate dose of an 
antagonist is crucial. For this reason, community efforts are being explored to be 
able to administer naloxone quickly in the case of suspected overdose.  

Naloxone is currently available in several formulations for different routes of 
administration with the Food and Drug Administration (FDA) approving doses 
of 4 mg/0.1 mL for the nasal spray and 0.4 mg/0.4 mL for intramuscular (IM) 
autoinjector formulation [9]. Naloxone has a rapid onset of action and, when 
administered soon enough, patient response occurs in seconds to minutes. Fail-
ure to administer sufficient naloxone rapidly enough may result in mortality due 
to respiratory depression. The effective dose of naloxone required to reverse 
opioid toxicity is affected by a number of factors, including the amount of opioid 
the subject has ingested [8]. In the US, most states have moved to allow individ-
uals to obtain it without prescription and this has not been challenged by federal 
authorities [10], but administering the drug without proper training and creden-
tials may expose an individual to legal consequences [11]. 

Community naloxone programs attempt to educate and equip laypeople to 
administer naloxone in cases of suspected opioid overdose and most states have 
passed laws to facilitate the administration of naloxone by laypeople in emer-
gency situations, but these laws vary from state to state [12] [13] [14]. Pharmac-
ists in particular are on the front lines and may have to educate patients about 
naloxone administration, signs of overdose, as well as provide guidance relating 
to the local Good Samaritan laws governing the administration of naloxone by 
laypeople [15]. 

In theory, laypersons may be able to administer naloxone more quickly than 
traditional emergency medical services (EMS) because they are on the scene, but 
it is not known if these individuals can be adequately trained and would be will-
ing to administer the drug appropriately. Further, associated risks and outcomes 
from community naloxone efforts are not yet known. The purpose of our article 
is to offer a narrative review of community naloxone efforts and the associated 
concerns. 

2. Methods 

For this narrative review, we searched sources such as PuBMed and MedLine for 
articles in English language and the FDA and Centers for Disease Control and 
Prevention (CDC) websites for official commentary on community naloxone ef-
forts. The authors conducted searches of the PubMed databases using terms 
community naloxone, naloxone effectiveness, and naloxone intervention. Bibli-
ographies of relevant articles were also searched. Our goal was to identify and 
address key concerns about community naloxone programs. 

3. The Goals and Objectives of Community Naloxone  
Initiatives 

The goal of any community naloxone program is reduction of overdose morbid-
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ity and mortality; naloxone distribution programs do not address the root causes 
of opioid addiction [16]. Thus, community naloxone programs are at most a 
harm-reduction effort aimed at preventing opioid overdose mortality. Further-
more, community naloxone efforts typically exist in tandem with local or mu-
nicipal services, such as EMS, which also provide naloxone for suspected opioid 
overdoses. The goal of community naloxone is not to replace municipal or 
emergency services in this regard, but to augment it and extend their reach. 

That city services are already stretched with respect to opioid overdoses is 
quite clear. A city councilman in Middletown Ohio proposed that city services 
use naloxone to resuscitate individuals with opioid overdose no more than twice 
and that subsequent requests for emergency aid go unanswered [17]. While this 
was not a measure that the council enacted or even treated seriously, it speaks to 
the growing frustration of many cities in the US with respect to how opioid 
overdoses are treated—and how naloxone resuscitation is perceived. In this par-
ticular case, the use of naloxone was perceived as decreasing a potential drug us-
er’s fear of overdose, thus perpetuating and exacerbating the problem of opioid 
addiction rather than solve it. The Ohio news story received national coverage 
and while it sparked outrage, it also raised an important but frequently unmen-
tioned concern. About 39% of opioid abusers (n = 440) who sought detoxifica-
tion reported a history of opioid overdose and 25% reported at least one over-
dose episode in the past year [18]. Thus, many inidividuals rescued from poten-
tially life-threatening opioid overdoses have had overdoses previously—and may 
continue to have more.  

Naloxone has been used to reverse overdose toxicity in more than 10,000 cases 
since it was introduced in the US [19]. Since the opioid epidemic is also a major 
public health problem in other parts of the world [20], the US leading role in 
community naloxone efforts might have a global context. 

The goal of community naloxone efforts is that people who may be likely to 
observe a suspected opioid overdose can be taught to identify the signs of opioid 
overdose and be trained and equipped to deliver an appropriate dose of nalox-
one quickly, as a bridge to care, and then summon medical help. In a me-
ta-analysis of pooled data from four studies, naloxone administered by layper-
sons in the community was associated with a significantly increased rate of re-
covery when compared to no naloxone (odds ratio 8.58, 95% confidence inter-
val, 3.90 to 13.25) [21]. 

4. Dosing 

Naloxone dosing is empirical. The effective dose will depend on which, and how 
much, opioid the overdose victim has ingested, the relative affinity of naloxone 
for the µ-opioid receptor and the amount of opioid to be displaced, the patient’s 
weight, and the extent to which opioids have entered the person’s central nerv-
ous system [22] [23]. In most emergency situations, this information is unavail-
able and cannot be readily ascertained. With naloxone products (nasal spray, 
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autoinjector) the product’s dose is preset. With improvised kits, it is recom-
mended that dosing be repeated until the patient responds, up to a maximum 
dose [24]. It is thought that if a dose of 15 mg does not reverse respiratory de-
pression in a given patient, the cause of respiratory depression in not likely to be 
related to opioid overdose [24] [25]. In the absence of opioids, naloxone shows 
little to no pharmacologic activity [26]. 

The intranasal system and auto-injector dispense 0.4 mg with no way to titrate 
up except to administer more doses, if available. The FDA advice on the ap-
proved naloxone dose for community use is 0.4 mg naloxone for injections [9]. 
In the event that a single dose is insufficient to reverse opioid toxicity, a second 
or subsequent doses are recommended. The FDA has stated “there is no single 
effective dose [of naloxone] for all opioid overdoses” [9]. 

The effective dose of naloxone must take into account many factors, few of 
which may be known by the first responders encountering the overdose. For 
example, the effective naloxone dose may depend on the specific opioid(s) con-
sumed, any other drug(s) consumed at the same time, the dose(s) of those drugs, 
the formulation(s) of those drugs, route of administration, and patient-related 
factors such as any underlying diseases (such as pulmonary dysfunction), level of 
opioid tolerance, and exogenous stimulatory factors [6] [8] [27]. 

In the community setting, the person administering the naloxone may be un-
certain as to what drug(s) were taken, and if there are other complicating factors, 
such as chronic obstructive pulmonary disease to be considered. Indeed, the first 
responder may even be uncertain as to whether or not an opioid overdose has 
occurred or if the subject is unresponsive for some other reason. Even when a 
layperson knows what opioid(s) the subject has taken to overdose, it is unlikely 
he or she will be able to adjust naloxone dose based on these factors. In the 
community setting, the biggest risk for the community use of emergency nalox-
one is that too little naloxone will be administered too late. 

5. Risks 

If the overdose victim is opioid dependent, naloxone may cause the victim to 
experience withdrawal symptoms, which may be delayed or immediate [28]. 
Acute withdrawal symptoms (AWS) occur in chronic opioid users who have de-
veloped physical dependence on the opioids and is well described in the litera-
ture and known in clinical experience. AWS are distressing and unpleasant, but 
rarely fatal [8] [29] [30] [31]. In a prospective study from Europe in 1998 to 
1999, investigators evaluated adverse events associated with 1192 overdose epi-
sodes in which subjects were treated with naloxone by EMS personnel [30]. 
About a third of these patients (33%) experienced adverse events associated with 
withdrawal [30]. Typical symptoms of withdrawal include: agitation, yawning, 
rhinorrhea, lacrimation, piloerection, diaphoresis, myalgia, nausea, vomiting, 
and diarrhea [8] [31]. In a study of community naloxone administered to reverse 
suspected opioid overdoses, withdrawal symptoms were observed by 14.3% of 
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those who administered naloxone, with the most commonly reported symptoms 
being nausea, vomiting, or gagging (10.2%) or agitation and hostility (8.7%) [32]. 
Withdrawal symptoms typically do not last more than 30 minutes to an hour 
because of the short half-life of naloxone [33]. 

High doses of naloxone, up to 90 mg/day in IV boluses, have been adminis-
tered to non-opioid-dependent individuals with no reported adverse effects [8]. 
However, naloxone may have cardiovascular adverse effects in individuals with a 
pre-existing heart condition. Other adverse effects may include confusion, res-
tlessness, and agitation upon emergence, headache, and seizures (likely related to 
hypoxia) [30]. 

6. Setting up Community Naloxone Programs 

Community naloxone programs rely on individuals who are likely to witness 
opioid overdose outside of the hospital and who are willing to be trained and 
equipped to administer naloxone in this emergency situation. This population 
includes friends and family members of those taking prescription opioids, 
friends and family members of known opioid abusers and addicts, and people 
who come in regular contact with the general public, such as those who work in 
schools, restaurants, public or government offices, businesses, and so on. These 
individuals must be trained in terms of how to identify signs of suspected opioid 
overdose and how to administer naloxone in an emergency. Implementing a 
program of this magnitude requires that healthcare professionals work with po-
licymakers to provide naloxone and train community responders [16]. While 
community naloxone programs make good sense, there is only limited scientific 
evidence to date that they improve outcomes, because these programs are rela-
tively new [16]. 

Some communities will train any volunteers to administer naloxone while 
other programs may recruit specific individuals based on criteria such as like-
lihood of witnessing an overdose or willingness to respond in an emergency 
[34]. Naloxone may be subsidized and thus provided free to responders [34] or it 
may be subsidized and then made available to trained responders at reduced 
costs [35]. In the US a greater than 10-fold increase in naloxone dispensing from 
retail pharmacies has been observed from the fourth quarter of 2013 and the 
second quarter of 2015 (Figure 2) [36]. 

7. Overdose Demographics 

In setting up a community naloxone program, it is important to understand the 
population of potential opioid overdose victims. Individuals who are dependent 
on opioids are the most likely group to experience opioid overdose [16]. The risk 
for overdose is elevated for those who start using opioids after a period of absti-
nence, since tolerance to opioids decreases [37]. Thus, opioid abusers who are 
released from incarceration, treatment centers, detoxification programs, or who 
for whatever reason have stopped using opioids and then restarted are at elevated  
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Figure 2. The sharp increase in naloxone prescriptions dispensed from retail pharma-
ciesduring 2010 to 2015 in the United States. Data from [36]. 
 
overdose risk [38] [39] [40] [41]. Users who take their opioid drugs intrave-
nously are also at higher risk of overdose than are those who smoke opioids or 
take them by mouth [42] [43] [44] [45]. 

Patients taking prescribed opioids and individuals taking illicit opioids can 
overdose, but patients taking prescribed opioids under medical supervision are 
at lower risk. Among prescription opioid users under medical care, risks for 
overdose include higher dosage, male sex, older age, multiple prescriptions (in-
cluding benzodiazepines), mental health disorders, and lower socioeconomic 
status [2] [46] [47] [48] [49] [50]. Patients under medical care often continued 
opioid therapy even after a nonfatal overdose. In a retrospective review of a 
commercial insurance database with data on more than 50 million patients, 2848 
patients were identified who had been prescribed opioids for chronic pain be-
tween 2000 and 2012 and who had suffered a non-fatal overdose [51]. In this 
time span, 7% experienced a second opioid overdose and, within this subset, 
70% continued to be prescribed opioids by the same prescriber after the over-
dose [51]. Overdose can be correlated to the opioid dose—the incidence of 
overdose in this study was 17% among patients who had been prescribed ≥100 
morphine equivalents per day versus 9% who had been prescribed <50 morphine 
equivalents per day. Further, the mean daily dose tended to increase rapidly in 
the week before overdose which suggests patients either experienced worsening 
pain or drug-seeking behavior or both [51]. In a similar retrospective study, the 
same conclusions could be drawn. It was found that 91% of patients who sur-
vived an overdose of prescription opioids continued to be prescribed opioids, 
often by the same prescriber(s) [52]. Risk factors for opioid overdose from both 
illicit opioids and prescription opioids include: middle age (40 to 49 years) [53] 
[54], less than high school education [55], recent prescription for sedative-hypnotics 
[49], and diagnosis of bipolar disorder and depression [56]. 
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Drug overdose has been associated with depression and the use of antidepres-
sants in depression (but not the use of antidepressants without depressions) 
[57]. People who had previously attempted suicide had a higher incidence of 
opioid overdose than others without this history [55] [58]. Overdose rates can 
also be correlated to sales trends for prescription opioids and opioid-related vis-
its to the emergency department in a given region [59]. There is evidence that 
living in a rural and/or impoverished region of the country may itself be a risk 
factor for opioid overdose [60]. 

The type of opioid may also play a role in overdose incidence. A study from 
Australia found that heroin overdoses were three-fold more frequent than oxy-
codone overdoses (12.7 versus 4.1 per 1000 injections), and that heroin overdos-
es had more severe clinical symptoms [61]. In many parts of the world, illicit 
fentanyl and other so-called designer drugs are important factors in opioid tox-
icity. Fentanyl is a synthetic, highly selective, potent, lipophilic opioid originally 
developed for parenteral use only [62]. Its high first-pass metabolism makes it 
less suitable for development as an oral formulation, but transdermal and 
transmucosal formulations as well as injectables are approved and commercially 
available. Its predictable pharmacokinetics makes it a useful drug in a carefully 
controlled clinical setting [62]. Illicit fentanyl manufactured in clandestine labs 
is relatively inexpensive and easy to produce; increasingly, this cheaper illicit 
fentanyl is used to cut heroin or to be the active ingredient in counterfeit opioid 
tablets [63]. Since fentanyl is extremely potent, illicit fentanyl manufactured in 
makeshift labs by untrained people can be deadly even in very small amounts. 
Furthermore, drug users may ingest fentanyl unawares, thinking they are buying 
street heroin or even prescription oxycodone [63]. A grim example of this oc-
curred in Connecticut in the summer of 2016 when 12 individuals presented at a 
New Haven emergency department; all had used what they believed to be illicit 
cocaine [64]. The “cocaine” was in fact fentanyl with only trace amounts of ac-
tual cocaine. Nine of the individuals were admitted to the hospital (four were 
admitted to intensive care); three needed endotracheal intubation and one re-
quired a continuous infusion of naloxone. Three of the 12 patients died. In a 
study from Massachusetts in collaboration with the CDC, about two-third of 
those who died from opioid overdoses from October 1, 2014 to March 31, 2015 
tested positive on postmortem toxicology for fentanyl [65]. In a study of over-
dose victims who were rescued and subsequently interviewed, most attributed 
the overdose to a false assessment of drug purity (that is, drugs were stronger or 
cut with adulterants that the user was unaware of) or simply misfortune [58]. 
The “fentanyl epidemic” makes community naloxone programs all the more ur-
gent, yet it makes dosing more problematic. In vitro studies indicate that nalox-
one is able to displace fentanyl at opioid receptors [66]. To better define opioid 
receptor occupancy with respect to type of opioid and dose of naloxone, healthy 
volunteers were studied with intravenous (IV) naloxone. Patients administered 
carfentanil (a chemical analog of fentanyl) 2 mg IV achieved 81% occupancy of 
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mu-opioid receptors (n = 8) [67], while patients administered diprenorphine 1 
mg IV achieved 50% mu-opioid receptor occupancy (n = 5) [7]. A limitation of 
this study is that the tests were carried out in healthy individuals under con-
trolled conditions with IV agents. Opioid-dependent individuals may have 
greater numbers of µ-opioid receptors than opioid-naïve individuals, necessitat-
ing larger doses of naloxone for effective reversal [7] [27] Likewise, illicit fen-
tanyl may require higher and more rapid naloxone exposure to reverse a poten-
tial overdose.  

Polysubstance abuse increases the risk of overdose; from 2004 to 2008, 38% of 
emergency room visits for overdose involved one drug while 62% involved po-
lysubstance abuse [68]. In particular, the use of benzodiazepines and/or alcohol 
with opioids increases the risk of overdose [58]. Substance abuse in general can 
be correlated to opioid overdose [49], and the majority of patients in opioid re-
habilitation or treatment programs report a previous overdose [58]. 

Other factors should also be considered in the context of elevated risk of 
overdose. For example, in a study of 218 discharged military veterans who re-
ported using opioids in the past month, groups could be made consisting of 
subjects who were non-adherent and those who used heroin; both groups were 
further subdivided into “occasional” versus “regular” users [69]. Both groups of 
“regular” users were more likely to screen positive for alcohol and substance 
abuse, reported using opioids to relieve anxiety, reported higher levels of physi-
cal pain, were more likely to have mental health issues, were more likely to have 
been in drug or alcohol rehabilitation programs, and were less likely to be em-
ployed or in school. Furthermore, regular heroin users were less likely to have a 
stable domicile [69]. 

Some individuals experience multiple overdoses, in that not all overdoses are 
fatal. In a retrospective study of opioid overdoses, there were seven nonfatal 
overdose cases for every fatal overdose (in this study, 12% of patients expe-
rienced a fatal overdose) [70]. 

7.1. Naloxone Knowledge among Persons Who Use Drugs 

The Injection Drug Users Health Alliance Citywide Study (IDUCS) is the largest 
study to date of persons who use drugs (PWUDs) participating in harm reduc-
tion programs in the US. From 2014 to 2015, 2421 individuals who took part in 
14 local harm reduction programs in New York City were surveyed [71]. It was 
found that younger PWUDs were more likely to report a recent overdose than 
older PWUDs but younger PWUDs were less likely to know about naloxone and 
its role in reversing overdose [71]. In a series of in-depth semi-structured inter-
views with 46 young people (ages 18 to 32) in New York who abused prescrip-
tion opioids, participants were not well informed about the use of naloxone. 
Many of these participants viewed themselves as distinct from IV heroin users 
and, as such, were often excluded in harm reduction programs [72]. These res-
pondents believed that prescription opioids were far less dangerous than heroin 
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in terms of risking overdose. Most participants had either witnessed an overdose 
or known someone who had suffered a nonfatal overdose, but few knew (or did 
not know well) signs of overdose, appropriate steps to take, or the role of rescue 
naloxone [72]. 

7.2. Community Responders 

While friends, family, and authority figures who might witness an overdose are 
considered good candidates to administer naloxone in community outreach 
programs, many programs rely on PWUDs. This population is very likely to ob-
serve an overdose. In a systematic review of the literature, it was found that 
among drug users, 50% to 96% would witness a drug overdose in their lifetime 
(mean 73%, median 70%); lifetime prevalence of drug users personally expe-
riencing a nonfatal overdose was 16.6% to 68% (mean 45%, median 47%) [73]. 
There is evidence that PWUDs are willing and able to administer naloxone after 
training. A systematic review of nine studies of community naloxone programs 
found a range of 5.2 to 13.1 uses of naloxone every three months for every 100 
PWUDs trained [74]. Among PWUDs, about 9% of naloxone kits were used 
within three months [74]. 

Qualitative interviews with 35 heroin addicts who had witnessed at least one 
overdose were conducted in a study in Sweden [75]. Overall, the addicts had a 
positive attitude about assisting others who might have overdosed, but there 
were notable barriers. In some cases, the observer was already high and may not 
notice the overdose or, if noticing the symptoms, may underestimate the se-
riousness of the situation [75]. Some addicts stated that they did not want to in-
terfere with another person’s experience (“high”) or might recognize an over-
dose but be unsure if it was intentional—and in that case, not wish to intrude 
[75]. Addicts were sometimes unsure if the overdose victim wanted help, which 
contributed to their occasional reticence about administering naloxone. Fear of 
law enforcement was stated as a potential barrier to naloxone administration, 
but was not a primary factor [75]. 

In addition to occasional ambivalence about administering naloxone to 
another drug user, some drug users were unwilling to summon emergency help. 
In a study of 101 active heroin users in Albuquerque from January 7 to February 
26, 2002, there were 95 witnessed heroin overdoses (80 of which were witnessed 
by three or more persons) [76]. The observers in this study did not have nalox-
one and so could not render aid themselves. Emergency help was summoned in 
44% of these witnessed overdoses, although nearly all (100/101) said they would 
have been willing to administer naloxone if it were available. The main reason 
these observers said they had not summoned medical help for overdose victims 
was a fear of police involvement [76]. In a study of 973 intravenous heroin users 
in San Francisco under age 30, 73% had witnessed at least one heroin overdose; 
50% had witnessed a heroin overdose that year, of which 14% had a fatal out-
come [77]. Again, observers did not have naloxone and so could not provide 
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rescue. Emergency help was summoned in about half of the witnessed overdoses 
(52%) [77]. In instances where emergency services were not called, the two most 
common reasons given by witnesses were because the overdose victim regained 
consciousness (67%) and because they feared police involvement (18%) [77]. 

8. Medical Help Following Overdose Rescue 

An important but largely unresolved question deals with whether or not the 
overdose victim receives medical care following successful resuscitation. In the 
clinical setting, patients treated with naloxone would be routinely subjected to at 
least a brief period of observation, and in the absence of consensus guidelines, 
Boyer suggests this monitoring period ought to last about four or five hours [31]. 
Individuals rescued with naloxone from a community member or by EMS may 
refuse transport to a hospital for observation or, indeed, may refuse emergency 
medical services altogether. In a retrospective review of data over five years from 
out-of-hospital and medical examiner databases, investigators examined all cases 
in which opioid overdose was listed as a contributing factor to the death; these 
cases were then cross-compared to those who received naloxone delivered by 
emergency personnel and who refused transport to a hospital [78]. This study 
evaluated 998 out-of-hospital patients who were administered emergency na-
loxone for suspected overdose and refused transport or further treatment. In this 
same time period, this community had 601 opioid overdose deaths, but there 
was no overlap, that is, no emergency-treated naloxone patient who refused fur-
ther treatment subsequently died of an opioid overdose [78]. In a US study with 
a similar objective, 592 patients treated with rescue naloxone for a suspected 
overdose refused transport to the emergency department while 40 accepted 
transport to the hospital for observation and possibly further treatment [79]. 
None of the patients who were reversed with naloxone but refused further 
treatment died within the first study endpoint (two days); one death occurred at 
four days and nine died within 30 days [79]. However, none of these deaths oc-
curred in direct association with the naloxone administration and refusal to go 
to the hospital. In a qualitative study based on semi-structured interviews in 
Denver, most laypeople who were able to administer naloxone and reverse an 
overdose did not call emergency medical services. The most frequent reasons for 
not getting medical help was fear of police response or fear that alerting the au-
thorities might result in other penalties, such as certain individuals who thought 
it might jeopardize their public housing or other benefits [80]. A literature re-
view about outcomes in heroin overdose victims who are reversed with naloxone 
but refuse transportation to the emergency room found very low risk of death 
providing there were no co-intoxicants used and the patient was left with normal 
vital signs and mentation [81]. Willman et al. recommended that overdose pa-
tients treated with naloxone in the hospital setting be observed for an hour and 
be discharged upon good ambulation, normal vital signs, and a Glasgow Coma 
Scale score of 15 [81]. 
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As the half-life of naloxone is much shorter than the half-life of many opioids, 
such as heroin, revived patients may experience “rebound toxicity” as the na-
loxone wears off [16]. The WHO suggests that the first responder ought to re-
main with the overdose victim until the naloxone has worn off to be sure the pa-
tient maintains consciousness and can still breathe effectively [16]. Overdose 
victims who relapse following the initial naloxone administration may be given 
more naloxone [16]. 

9. Effectiveness of Naloxone 

Naloxone is an effective treatment for opioid overdose. In a study of eight 
first-responder or community organizations that provided data on the use of 
naloxone to treat suspected cases of overdose, successful reversals were reported 
in 98.8% of cases (242/245) and 73.5% of successful revivals occurred within five 
minutes or less (Figure 3) [32]. In a retrospective study of 154 patients adminis-
tered naloxone by trained emergency personnel, clinical response for those who 
got naloxone intranasally (IN) was 66% (n = 104) compared to 56% for those 
who received intravenous (IV) naloxone (n = 50). Clinical response was defined 
in this study as increased respiratory rate (breaths/min) or a Glasgow Coma 
Scale score ≥ 6. The mean time between naloxone administration and signs of 
clinical response was significantly longer for the IN group (12.9 vs. 8.1 minutes, 
p = 0.02) but the mean times from patient contact to clinical response did not 
differ significantly (20.3 vs. 20.7 minutes, p = 0.9). This suggests that IN nalox-
one is a viable real-world alternative to IV naloxone and is appropriate for the 
community setting, where securing proper IV access would often be a barrier to 
naloxone administration. More IN than IV patients required two doses (34% vs. 
18%, p = 0.05) [82]. 
 

 
Figure 3. Opioid overdose reversal by naloxone (structure inset) (242 of 245 cases). Data 
from [32]. 
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10. Discussion 

Community naloxone outreach and “take-home” naloxone are important inno-
vations as harm reduction measures for the opioid epidemic. The emergence of 
illicit fentanyl and analogs as designer drugs is particularly concerning and 
makes the role of community naloxone efforts all the more urgent. Illicit fen-
tanyl (and analogs) is emerging as the most dangerous group of new drugs asso-
ciated with overdose toxicity [5]; so prevalent is its use that the DEA has named 
illicit fentanyl one of the key drivers of the current opioid epidemic [83]. Fen-
tanyl, both prescription and illicit forms, is highly potent, such that a very small 
amount can be potentially lethal [84]. To make matters worse, illicit fentanyl is 
relatively inexpensive, such that clandestine drug manufacturers may stretch a 
supply of a given drug, such as heroin, by cutting it with cheaper illicit fentanyl 
[5]. This adulteration is not necessarily disclosed to the buyers, so those who 
take illicit drugs or heroin may be consuming potentially dangerous amounts of 
fentanyl without knowing it. Furthermore, some drug dealers are producing 
counterfeit pills that look like pharmaceutical-grade opioids; these pills are made 
with fillers and illicit fentanyl, but they are sold to abusers as prescription pain 
relievers [83]. Fentanyl is a highly lipophilic substance [85] and in vitro models 
have shown that naloxone, likewise lipophilic, can effectively displace fentanyl 
effectively from opioid receptors [7]. However, rapid administration of adequate 
doses of naloxone is required to revive a subject from fentanyl overdose. 

Community naloxone programs require several important foundations for 
success. First, it is important to be able to both train and equip the first res-
ponders tasked with administering naloxone in emergency situations. These in-
dividuals must be trained to identify signs of possible opioid overdose. Further, 
these community responders must be willing to administer naloxone in these 
situations and summon emergency medical services. Many people who are likely 
to witness opioid overdoses and who would be willing to render aid are not nec-
essarily skilled in identifying opioid overdose or how to administer naloxone. 
The emergence of easy-to-use IN naloxone spray and a naloxone autoinjector 
are helpful, but many community naloxone programs will still rely on impro-
vised kits for cost reasons. Thus, it is crucial that efforts be made to educate and 
equip first responders.  

The legal impediments need to be clarified and, if appropriate, removed. 
Communities should be sure that so-called “Good Samaritan” laws are in place 
that protects individuals who render aid in good faith. There may also be regula-
tions with respect to how naloxone may be distributed within the community. In 
some parts of the country, naloxone requires a prescription but can still be ob-
tained without one—that sort of murky status should be addressed. Pharmacists, 
in particular, are on the frontlines and need to know local laws and how to ad-
vise community members about the use of naloxone.  

Data are still lacking in terms of the extent to which community naloxone 
outreaches improve outcomes, but naloxone is highly effective in reversing 
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opioid overdose. The challenges remain in that naloxone is expensive in terms of 
time, money, and resources to administer and it may be that certain individuals 
overdose repeatedly, taxing the goodwill and economic reserve of their local 
communities. Thus, community naloxone programs should be incorporated into 
a broader, overarching opioid program that includes education for prescribers, 
training for other clinicians and law enforcement agents, and treatment options 
for opioid addicts. Naloxone dosing is empirical and while certain guidance ap-
pears in the literature and from the FDA, in the community setting it is likely 
that naloxone will be administered repeatedly until the patient responds or until 
a dose of 15 mg is reached. Since the adverse effects associated with naloxone 
appear to be manageable, this is perhaps a reasonable solution to emergency 
field care. An initial dose of 0.4 mg of naloxone is recommended, but in the age 
of fentanyl and even more potent opioids such as carfentanil and polysubstance 
abuse by hard-core drug users, this dose is likely inadequate for some overdose 
victims.  

Community naloxone programs have an important place in modern societies 
where opioid use and abuse is prevalent. The WHO has set forth guidelines as to 
how to set up and run such a program. It is important that physicians and other 
healthcare providers, insurers, the legal system, regulators, and taxpayers sup-
port these life-saving efforts.  

The US population is prescribed significantly more opioids per capita than is 
any other developed country. As a negative consequence, it is unfortunately 
more experienced with the associated problem of overdose deaths. However, the 
US experience having to deal with this problem might serve as a guide to other 
countries. At the near opposite end of opioid use is the economically compara-
tive country Japan. Japan has had historically low prescribing of opioids and a 
low abuse problem. However, opioid use in Japan is on the rise (Figure 4) [86]. 
Because of the lack of experience dealing with this issue, healthcare providers in 
Japan feel uncertainty, and have low confidence in their abilities to deal with it  
 

 
Figure 4. Annual per-capital opioid consumption in Japan (mg morphine equivalents). 
Data from [86]. 
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[87]. The experience with community naloxone in the US could serve as a valua-
ble resource for other countries such as Japan dealing with the rising problem. 

11. Conclusion 

Promptly administered at sufficient doses following an opioid overdose, nalox-
one is highly effective at reversing respiratory depression associated with opioid 
overdose. In light of the public health crisis of opioid-related morbidity and 
mortality, the role of community responders in administering naloxone is evolving 
and expanding. A variety of naloxone products are available, ranging from 
intramuscular naloxone to prepackaged kits (one for intranasal administration, 
the other for injection) and improvised kits using a syringe and mucosal ato-
mizer. The dosing of naloxone is empirical and higher doses may be needed to 
reverse the respiratory depression associated with certain potent illicit opioids, 
such as fentanyl analogs (e.g. carfentanil, sufentanyl, alfentanyl).  
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