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Abstract

IMPORTANCE The US opioid crisis was deemed a public health emergency in 2017. More than 130
individuals in the US die daily as a result of unintentional opioid overdose deaths.

OBJECTIVE To measure use of take-home naloxone for overdose reversals performed by study
participants with opioid use disorder receiving treatment at an opioid treatment program.

DESIGN, SETTING, AND PARTICIPANTS In a year-long cohort study, between April 4, 2016, and
May 16, 2017, 395 study participants enrolled at the University of New Mexico Addiction and
Substance Abuse Opioid Treatment Program, an outpatient clinic treating substance use disorders.
Inclusion criteria included all patients enrolled at University of New Mexico Addiction and Substance
Abuse Opioid Treatment Program during the study enrollment period; positive history of opioid use
disorder treated with methadone, buprenorphine, or naltrexone; and age 18 years or older. Exclusion
criteria included allergy to naloxone and age younger than 18 years. The study closed 1 year after
enrollment, on May 17, 2018. Data analysis was performed from May 2018 to July 2019.

EXPOSURE Two doses of take-home naloxone combined with opioid overdose education were
provided to study participants.

MAIN OUTCOMES AND MEASURES The primary outcome was to measure the association of take-
home naloxone with overdose reversals performed by patients with opioid use disorder enrolled in
an opioid treatment program.

RESULTS We enrolled 395 study participants (270 female [68.4%]; mean [SD] age, 35.4 [12.6] years;
260 [65.8%] with Hispanic white race/ethnicity) in the 1-year prospective trial. Sixty-eight female
participants (25.2% of all female participants) were pregnant at the time of enrollment. Seventy-
three of the 395 study participants (18.0%) performed 114 overdose reversals in the community. All
community reversals were heroin related. Most study participants (86.8%) stated that the person on
whom they performed an overdose reversal was a friend, relative, acquaintance, or significant other.
In the year before enrollment, only 18 study participants (4.5%) had been prescribed naloxone.

CONCLUSIONS AND RELEVANCE Take-home naloxone as part of overdose education and naloxone
distribution provided to patients in an opioid treatment program may be associated with a strategic
targeted harm reduction response for reversing opioid overdose–related deaths. Policy makers may
consider regulations to mandate overdose education and naloxone distribution in opioid treatment
programs.
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Key Points
Question Is there a benefit associated

with take-home naloxone for overdose

reversals supplied to patients who are
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disorder?

Findings This year-long cohort study

enrolled 395 study participants and

provided overdose education and take-

home naloxone kits. After 1 year, 73

participants performed 114 opioid

overdose reversals in the community.

Meaning These findings suggest that

take-home naloxone supplied to

patients in opioid treatment programs

may be part of a targeted harm-

reduction strategy to reduce negative

outcomes associated with opioid

overdose in the community.
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Introduction

In the US in 2018, on average, 130 individuals died every day from an unintentional overdose (OD) of
prescription opioid analgesics or injection heroin.1 Opioid use disorder (OUD) may develop in many
ways, including use of prescription opioid analgesics given to patients for legitimate chronic pain,
misuse of prescription opioids borrowed from a friend or relative for chronic pain, and illicit use of
injection heroin.2 Almost one-half of all prescription opioid–related emergency department visits are
the result of nonmedical opioid use.3 Medication-assisted treatment and increased availability of
naloxone are considered best practices for reducing patient mortality associated with OUD.4

Unintentional opioid OD is the single greatest cause of mortality among injection drug users in
the United States and accounts for more than one-half of all deaths among people who inject
opioids.5-7 Overdose is a common occurrence among opioid users worldwide and in the United
States, with data showing that 46% to 68% of individuals with OUDs have experienced at least 1
OD.8,9 In addition, the most common cause of death for dependent opioid users is OD.7

Opioid users rarely OD while alone.10,11 The other person or people present are most commonly
other injection drug users.12 In many surveys, injection drug users consistently report a high
prevalence of witnessing OD events.13,14

Unfortunately, injection drug users also report reluctance to contact emergency medical
services upon witnessing an OD.8,13,15,16 One community study found that, when interviewing those
who performed reversal on others during an opioid OD, they were much more likely to use physical
stimulation rather than traditional first aid measures.13 In addition, most injection drug users (73.2%)
receive their information on how to prevent or respond to an OD from friends or other drug users.13

Naloxone, the antidote to an opioid OD, is the primary harm reduction tool used to reverse ODs
in the community by bystanders, paramedics, and police officers and upon arrival at emergency
departments.17,18 Although naloxone access has become more available in large urban centers, where
the standing order for naloxone has been widely publicized, patients with OUD and other behavioral
health conditions obtain their medications from a pharmacist less frequently than other
populations.19

Take-home naloxone (THN) is the provision of naloxone directly to a patient in a clinical setting,
which bypasses the pharmacy or a third party. Settings in which THN has been shown to be very
useful include opioid treatment and syringe exchange programs, after release from incarceration
with a diagnosis of OUD, and with police officers and first responders in the community.20 We
hypothesized that THN as part of OD education and naloxone distribution would be associated with
a decreased number of opioid OD deaths among study participants at University of New Mexico’s
Addiction and Substance Abuse Program (UNM ASAP) and in the community of Bernalillo County,
New Mexico.

Methods

Between April 4, 2016, and May 16, 2017, 395 study participants voluntarily enrolled at the UNM
ASAP for this prospective cohort study. The study closed 1 year after enrollment, on May 17, 2018.
These study participants were current patients of UNM ASAP.

This study was approved by the University of New Mexico Human Research and Review
Committee and was registered in the National Institutes of Health Clinical Trials (ClinicalTrials.gov
Identifier NCT02669901). A certificate of confidentiality is on record at the National Institutes of Health
for this study. Written informed consent was obtained from each individual study participant. This study
follows the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting
guideline.

Each study participant completed the initial visit and at least 1 follow-up visit. Inclusion criteria
included history of OUD treated with methadone, buprenorphine, or naltrexone and age 18 years or
older. Exclusion criteria included allergy to naloxone and age younger than 18 years.
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The UNM ASAP is a federally qualified opioid treatment program (OTP) that provides
medication-assisted treatment and behavioral therapy for adults, including pregnant women, as well
as adolescents. Approximately 65% of the UNM ASAP patients are women. Most (80%) of the
patients had previously used heroin (compared with prescription opioids) as their drug of choice
before beginning medication-assisted treatment.

Initial Visit
Data Collection
At the initial visit, study participants provided demographic data, social history, limited medical
history, type of medication-assisted treatment, medication list, and history of illicit drug use.21 All 395
study participants enrolled were evaluated to determine whether they had received a naloxone
prescription in the year before enrollment. First, each participant’s electronic medical record was
queried to see whether a prescription for naloxone was written in the year before study enrollment.
Second, every study participant was personally asked by the research coordinator at the initial study
visit whether they had directly received a naloxone prescription in the year before enrollment.

OD Education and Naloxone Distribution
During the initial visit, the study participant along with his or her companion, if present, were
provided with OD information and learned the importance of using naloxone. Study participants
were encouraged, but not required, to bring a companion to the visit. The education included
recognizing signs and symptoms of an OD, the importance of calling 911, rescue breathing
techniques, and staying with the person experiencing the OD until medical help has arrived. The
research coordinator distributed 1 naloxone kit (2 doses) to study participants after they felt
confident with using the naloxone autoinjector.21,22 Study participants were informed that they could
return to the clinic to obtain a naloxone replacement kit if needed.

Quarterly Follow-up Visits
Every 3 months, study participants were asked to follow up with the study coordinator to report on
whether an OD reversal was performed and whether naloxone replacement kits were needed. Study
participants could also obtain naloxone replacement kits Monday through Friday during clinic hours
(7 AM to 5 PM). Urine toxicology screens were obtained as part of the routine UNM ASAP clinic
procedure and were reported previously.23

Statistical Analysis
Stata statistical software version 15 (Stata Corp) was used for all analyses, including distributions of
study participants’ characteristics at the initial visit, relationships between community members for
whom OD reversal was performed and study participants, number of OD reversals performed, and
reasons for replacement of THN kits. Stata 15 was also used for χ2 tests for statistical significance of
associations between companion attendance at initial opioid education and performing at least 1 OD
reversal. One-sided P < .05 was considered statistically significant. Data analysis was performed from
May 2018 to July 2019.

Results

Characteristics of Study Participants
Of the 395 study participants, 270 (68.4%) were female, 277 (70.1%) were aged 18 to 39 years (mean
[SD] age, 35.4 [12.6] years), 260 (65.8%) were Hispanic white, 279 (70.6%) were treated with
methadone, and 354 (89.6%) did not have a companion present during their naloxone training
(Table 1). The demographic characteristics of the study participants were not statistically significantly
different from those of the UNM ASAP clinic population.23 The sex of the study population reflected
the UNM ASAP population, which had 65% female participants. Of all study female participants, 68
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(25.2%) were pregnant at the time of their enrollment. The UNM ASAP preferentially accepts
pregnant women with OUD and follows these patients throughout their pregnancy and as long as
needed for medication-assisted treatment.

Naloxone Reversals Performed on Community Members Overdosing on Heroin
All OD reversals performed in the community were the result of heroin OD according to the study
participants who performed these reversals. Study participants who completed at least 1 follow-up
visit and/or came to the study coordinator requesting at least 1 naloxone replacement kit were
included in the 336 participants counted as having at least 1 follow-up visit, for an 85% retention rate.

Table 1. Demographic Characteristics of Participants Enrolled
at the University of New Mexico Addiction
and Substance Abuse Opioid Treatment Program

Characteristic
Participants, No. (%)
(N = 395)

Sex

Female 270 (68.4)

Male 125 (31.6)

Pregnancy status of female participants

Pregnant women of childbearing age 68 (25.2)

Nonpregnant women of childbearing age 165 (61.1)

Women not of childbearing age 37 (13.7)

Age, y

18-19 13 (3.3)

20-29 154 (39.0)

30-39 110 (27.8)

40-49 49 (12.4)

50-59 48 (12.2)

≥60 21 (5.3)

Race/ethnicity

Hispanic white 260 (65.8)

Non-Hispanic white 100 (25.3)

American Indian or Alaska Native 16 (4.1)

Black or African American 9 (2.3)

Asian 1 (0.3)

Not reported 9 (2.3)

Medication-assisted treatment

Methadone 279 (70.6)

Buprenorphine 109 (27.6)

Naltrexone (oral or intramuscular) 7 (1.8)

Companion for naloxone education

Present 33 (8.4)

Not present 354 (89.6)

Unknown 8 (2.0)

Table 2. Community Members Whose Overdoses Were Reversed
by Naloxone Administered by Study Participants

Relationship of Community Member to
Study Participant

Community Members, No. (%)
(N = 114)

Friend 63 (55.3)

Relative 20 (17.5)

Stranger 15 (13.2)

Acquaintance 11 (9.6)

Significant other 5 (4.4)
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No study participant reported performing a naloxone reversal for a prescription opioid OD.
Seventy-three study participants (18.0%) performed 114 OD reversals in the community. Two study
participants overdosed during the study period, and naloxone was administered to them after a
family member called 911. Three study participants died during the study: 1 from liver disease, 1 from
a confirmed stroke, and 1 from an unknown cause. Replacement kits were given to study participants
without question whenever requested.

Most participants (86.8%) stated that the person on whom they performed an OD reversal was
a friend (55.3%), relative (17.5%), acquaintance (9.6%), or significant other (4.4%). Only 13.2% of the
reported reversals were performed on strangers (Table 2).

Naloxone Replacement Kits Requested
One hundred thirty replacement kits were requested by the 73 study participants who performed OD
reversals for the 114 community members. These replacement kits were requested because of OD,
being lost, stolen, or expired. For the 263 study participants who reported no reversal in the
community, 62 study participants requested a total of 75 replacement kits (Figure).

Low Companion Attendance at Initial OD Education
and Naloxone Distribution Training
There were 33 (8.4%) study participants with companions at the initial OD education and naloxone
distribution training. Of these, 9 performed 1 or more OD reversals in the community. There was no
association between having a companion present and performing at least 1 OD reversal (P = .18).

Prescription Data for Year Before Study Enrollment
Of the 395 study participants, 18 (4.5%) received a naloxone prescription in the year before study
enrollment. Of these, 9 (50.0%) answered positively to an initial visit question, “Has someone ever

Figure. Flowchart of Participant Enrollment

395 Study participants enrolled and
completed OEND

73 Study participants who
performed OD reversals on
community members

263 Study participants who
reported no OD reversals

62 Take-home naloxone
replacement needed

201 Take-home naloxone
no replacement
needed

336 Study participants
who completed ≥1
follow-up visits

3 Deaths (not substance
related)

56 Study participants
lost to follow-up

74 Study participants reported a
total of 114 ODa reversals in
community
49 Performed 1 OD reversal
13 Performed 2 OD reversals
7 Performed 3 OD reversals
3 Performed 4 OD reversals
1 Performed 6 OD reversals

62 Study participants with no
OD reversals had 75 total
naloxone kits:
68 Lost
4 Stolen
1 Expired
2 Destroyed

73 Study participants with OD
reversals had 130 total
naloxone kits:
114 OD
13 Lost
2 Stolen
1 Expired

OD indicates overdose; OEND, overdose education
and naloxone distribution.
a All were heroin ODs.
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used naloxone on you to prevent an overdose?” Six study participants (33.0%) stated that they had
witnessed an OD reversal in the last year.

Discussion

Rationale for THN Targeting Individuals With OUDs
The large number (114) of ODs reversed in Bernalillo County, New Mexico, after providing OD
education and naloxone distribution at an OTP highlights the need for providing naloxone training
directly to people who use opioids. This study demonstrates that people with OUD appear very
willing to administer naloxone during an OD if it is made available to them directly.8,15 Targeted THN
distribution and OD training programs may be an appropriate intervention to reduce opioid OD
deaths. Indeed, small prospective pilot studies15,24,25 show that over one-half of injection drug users
who received OD education and naloxone distribution training reported using naloxone during 3- or
6-month follow-up periods, and the proportion of participant-confirmed reversals ranged from
74%24 to 100%.15,25 One large study26 found that naloxone was used by injection drug users for a
companion (friend or spouse) in 36% of cases and for a stranger in 15% of cases. In a 2013 interrupted
time series study in Massachusetts,27 the vast majority of naloxone reversal attempts were successful
and were performed by friends in private settings. In most OD reversals, naloxone is used on
someone other than the patient given the naloxone prescription. Community and family members of
those with OUD frequently educate others on how to use naloxone in the case of an OD.8 These data,
and our current year-long prospective trial, demonstrate that naloxone distribution and OD training
programs targeted toward people with OUD may be helpful in preventing OD-related mortality.

Heroin-Related OD Reversals
All OD reversals were performed on community members who were using heroin at the time of their
OD. The 73 study participants who performed OD reversals for the 114 community members had
themselves previously used either heroin or prescription opioid analgesics, or both. The finding that
every community member whose OD was reversed by the 73 study participants was using heroin at
the time of the OD reversal highlights the close social network surrounding injection drug use.

Decrease in Heroin Death Rates in Bernalillo County, New Mexico, 2016 to 2018
In Bernalillo County, where the project was implemented, the age-adjusted death rate from heroin
increased from 9.1 deaths per 100 000 population in 2012 to 11.2 deaths per 100 000 in 2015.28

However, from 2016 to 2018 when the study took place, the age-adjusted death rate from heroin
decreased by 36% from 10.0 per 100 000 population to 6.4 per 100 000 population.28 The
decrease statewide during the same period was not nearly as precipitous (15% decrease from 8.4
deaths per 100 000 population to 7.2 deaths per 100 000 population).28 In addition, of the counties
surrounding Bernalillo with sufficient numbers for reporting, Valencia County saw a 125% increase,
and Sandoval County saw a 253% increase in heroin OD death rates.28 Although we cannot directly
attribute the work of our project to this reduction in the heroin OD death rate in the county, it is
possible that our study contributed in part to this decrease.

Naloxone Replacement Kits Requested
It is difficult to draw any definite conclusions on the number of naloxone kits needed to perform an
OD reversal in a targeted setting, or on the potential reasons why so many naloxone kits were lost,
especially in the cohort who did not report an OD in the community. It is possible that naloxone kits
may have been given to friends and family, and other kits may have been used for an OD reversal
with the study participant being hesitant to report the event.
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Companion Attendance at Initial Visit
Fewer than 9% of study participants had a companion with them at the initial visit that provided OD
education and naloxone distribution training. In addition, only 9 of the 33 study participants who
had a companion in the initial study visit performed an OD reversal in the community. This finding
suggests that having a companion at the initial training may not be necessary. The concepts of a
naloxone standing order, naloxone coprescription, and over-the-counter naloxone all validate the
idea that patients with OUD, or their family members, are competent to acquire naloxone medication
and use it on at-risk individuals.29

Limited Impact of Prescribing Naloxone
In the year before enrollment, only 18 study participants (4.5%) had a naloxone prescription written
for them by a medical practitioner. Although there is a promising trend in naloxone prescriptions
dispensed in retail pharmacies throughout the United States, it is still unclear whether these
medications are reaching the population with OUD.19,30 Reasons may include stigma, lack of access
to care, and lack of pharmacies in many rural locations. According to data presented by the US
Department of Health and Human Services,31 the rate of naloxone coprescribing for patients taking a
morphine milliequivalent dose greater than 50 was 0.3%; in addition, of those prescribed naloxone,
40% never picked up the prescription. Similarly, Medicare data32 show that the rate of naloxone
cofilling was 1.3% to 5.2% among individuals receiving a morphine milliequivalent dose greater
than 50.

Indeed, if there had been no OD education and naloxone distribution provided to the study
participants, it is unlikely that the 114 OD reversals would have been performed in the community.
National data33 show that although bystanders are present in 40% to 45% of all OD mortalities,
naloxone is administered by these bystanders in only 0.8% to 4.3% of these ODs.

Take-home naloxone provides a strategic targeted response and reduces barriers in this
population of community members with OUD. This patient population with OUD may need multiple
methods of harm reduction and treatment before maintaining sobriety.

Increased Retention Rates in OTP
Our study also revealed that 336 study participants returned at least once during the year-long study
at UNM ASAP to participate in the quarterly follow-up visit and/or to request a naloxone replacement
kit. We hypothesize that having THN at UNM ASAP was a benefit for the study participants and
contributed to the 85% retention rate, which is higher than those for most OTPs reported by other
studies.34 This retention rate is especially high given that UNM ASAP is part of a safety-net hospital,
with a patient population with high levels of socioeconomic comorbidities.

Future Treatment for Opioid OD Survivors
Facilitating treatment entry after OD reversal is a critical component for combating the opioid
epidemic, considering that each nonfatal OD increases the risk of a future fatal OD.35 D’Onofrio et al36

found that emergency department–initiated buprenorphine treatment can significantly increase
treatment retention among individuals with OUD. One approach may be to use a specific OD
emergency response team that ensures a timely start of buprenorphine treatment after an OD
reversal, engagement in continuing treatment, and access to harm-reduction interventions,
including naloxone provision, testing for infectious diseases, and referral to appropriate treatment.

Limitations
This study examined the benefits associated with THN as part of OD education and naloxone
distribution provided to study participants receiving medication-assisted treatment for OUD in an
OTP. Although a randomized clinical trial is the reference standard for a typical medication trial, this
would not be ethical for patients or community members who need naloxone to survive an opioid
OD. The UNM ASAP is part of New Mexico’s only safety-net hospital that accepts pregnant women
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with OUD into their clinic. This OTP has a higher percentage of women than many other substance
use programs around the country and may affect the study’s generalizability, especially because
there is a higher prevalence of heroin addiction among men in the United States. This study may also
be open to respondent bias because people in a substance use (or syringe exchange) program who
are willing to accept THN may be more likely to interact with someone who has overdosed compared
with people in a substance use program who are not willing to accept THN. However, it is not feasible
to confirm this outcome bias without obtaining medical record data from the person whose OD was
reversed with naloxone. This is primarily because of Health Insurance Portability and Accountability
Act patient privacy considerations and investigational review board prohibition.

Conclusions

In 2017, the New Mexico legislature unanimously passed House Bill 370.37 The bill mandates OD
education and THN, along with a prescription of naloxone to each patient in an OTP and every inmate
leaving incarceration with an OUD. The bill also mandates that every New Mexico police officer
carries 2 doses of naloxone while on active duty.37

The results of this year-long prospective study demonstrate that THN given to patients in an
OTP may be associated with public health harm reduction in reversing opioid ODs in the community.
We suggest that policy makers may consider regulations to mandate THN as part of OD education
and naloxone distribution in OTPs.
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