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Abstract

Background Opioids kill more people than any other class of drug. Naloxone is an opioid antagonist which can be 

distributed in kits for peer administration. We assessed the feasibility of implementing a Take-home Naloxone (THN) 

intervention in emergency settings, as part of designing a definitive randomised controlled trial (RCT).

Methods We undertook a clustered RCT on sites pairing UK Emergency Departments (ED) and ambulance services. 

At intervention sites, we recruited emergency healthcare practitioners to supply THN to patients presenting with 

opioid overdose or related condition, with recruitment across 2019–2021. We assessed feasibility of intervention 

implementation against four predetermined progression criteria covering site sign up and staff training; identification 

of eligible patients; issue of THN kits and Serious Adverse Events.

Results At two intervention sites, randomly selected from 4, 299/687 (43.5%) clinical staff were trained (ED1 = 107, 

AS1 = 121, ED2 = 25, AS2 = 46). Sixty THN kits were supplied to eligible patients (21.7%) (n: ED1 = 36, AS1 = 4, ED2 = 16, 

AS2 = 4). Across sites, kits were not issued to eligible patients on a further 164 occasions, with reasons reported 

including: staff forgot (n = 136), staff too busy (n = 15), and suspected intentional overdose (n = 3), no kit available 

(n = 2), already given by drugs nurse (n = 4), other (n = 4). Staff recorded 626 other patients as ineligible but considered 

for inclusion, with reasons listed as: patient admitted to hospital (n = 194), patient absconded (n = 161) already 

recruited (n = 64), uncooperative or abusive (n = 55), staff not trained (n = 43), reduced consciousness level (n = 41), lack 

of capacity (n = 35), patient in custody (n = 21), other (n = 12). No adverse events were reported.

Conclusion Staff and patient recruitment were low and varied widely by site. This feasibility study did not meet 

progression criteria; a fully powered RCT is not planned.

Trial Registration ISRCTN13232859 (Registered 16/02/2018).
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Background

In the UK and worldwide, fatal and non-fatal opioid poi-

soning is an increasing public health concern [1–3]. In 

England over half of drug deaths involve opioids such as 

heroin, methadone, fentanyl and morphine [4]. The num-

ber of deaths involving heroin and/or morphine doubled 

between 2012 and 2015 to the (then) highest on record 

[5].

People who misuse illicit or prescription opioids are at 

increased risk of non-fatal and fatal overdose, as well as 

long term morbidity, and they make high use of hospital 

Emergency Departments (ED) and ambulance services 

[4–10]. Emergency care contacts for drug-related mor-

bidity have been shown to predict further overdoses [11, 

12].

Naloxone is a safe and effective opioid antagonist rou-

tinely administered to people following opioid overdose 

by paramedics in the prehospital setting or ED staff [12]. 

Naloxone can also be supplied to lay people in the form 

of Take-Home Naloxone (THN).

Preliminary evidence from observational studies sug-

gests that programmes providing kits including naloxone 

for administration by lay people in community settings 

are safe and effective [13–15]; however, concerns have 

been raised about the potential for over or underdos-

ing [16]. Despite this lack of clarity over the safety and 

effectiveness of THN, national and international guid-

ance (17–18) supporting its use has led to a prolifera-

tion of THN programmes in recent years in the UK and 

elsewhere, mostly distributed through specialist drugs 

services. (19–20) However, a significant proportion of 

people at risk of opioid overdose do not engage with 

these services [21].

We aimed to determine the feasibility of undertaking 

a fully powered RCT of THN in emergency settings by 

firstly testing whether implementing the intervention 

is feasible. We report methods and results of this study 

component in this paper. We also tested feasibility of 

methods to identify a population at high risk of fatal opi-

oid overdose (to include in outcome comparisons); and 

carried out qualitative work to explore the acceptability 

of the intervention to stakeholders. These aspects are 

reported separately [22].

We intended, if all feasibility progression criteria were 

met, to propose a fully powered RCT to determine 

the safety, clinical and cost-effectiveness of the THN 

intervention.

Objective

To assess the feasibility of implementing a THN inter-

vention in a RCT clustered by sites comprising a paired 

Emergency Department (ED) and ambulance service; 

assessed against predefined progression criteria.

Methods

The protocol for this parallel arm feasibility RCT clus-

tered by site in 1:1 ratio has previously been published 

and we summarise methods here in accordance with 

CONSORT guidelines [23].

Study setting

This study was clustered by sites formed by pairing ED 

and emergency ambulance service area. Sites were 

randomly allocated to intervention or control arms. 

Intervention sites are referred to as Site 1, comprising 

Emergency Department 1 (ED1) and Ambulance Service 

1 (AS1); and Site 2: ED2 and AS2. Control sites 3 and 4 

comprised ED3 with AS3, and ED4 with AS4.

Inclusion and exclusion criteria

We included adult patients (aged 18 years or older) cared 

for by participating (TIME trained) ambulance paramed-

ics or ED clinicians, for a presentation related to opioid 

use (e.g. opioid overdose or injuries due to opioid use), 

and assessed as having the capacity to consent to receive 

the THN kit and related training.

Patients were excluded if: known to have previ-

ously suffered an adverse reaction to naloxone; aggres-

sive or exhibiting other challenging behaviours; already 

recruited; in police custody.

Consent

We did not attempt to gain consent from patients to par-

ticipate in the trial at the time of attendance for an opi-

oid-related emergency. Although in some circumstances 

it may be ethical to gather consent to participation in 

research at the time of an emergency episode, we did 

not believe it would be possible to gain truly informed 

consent in the emergency setting, particularly when 

patients have just regained consciousness following an 

opioid overdose [24]. We did not try to gather consent 

retrospectively, as the population was deemed difficult 

to reach, and low contact rates could invalidate research 

findings. Patients were offered the option to opt-out from 

the study at all sites via patient information leaflets made 

available at ED waiting areas and supplied with THN kits. 

We also included this information on the Wales Centre 

Keywords Naloxone, Opioid-Related Disorders, Randomised controlled trial, Feasibility study, Emergency medical 

services
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for Primary and Emergency Care Research (PRIME) web-

site (www.primecentre.wales).

Clinical staff recruitment and training

Within intervention sites, ED nurses and doctors and 

ambulance service paramedics operating within the ED 

catchment area were invited to participate in the study. 

Volunteers were trained in delivering the THN interven-

tion in accordance with the study protocol. Training, 

provided in a flexible manner to suit the working prac-

tices of individual departments and services, involved 

face-to-face group-based training, complemented by a 

‘cascade’ approach whereby research support nurses and 

paramedics trained their peers on an ad hoc basis. Online 

resources produced by Martindale Pharma were available 

as refresher content for staff (http://www.prenoxadinjec-

tion.com/).

Sample size

We aimed to include enough patients to test study design, 

methods and completeness of data. We expected to iden-

tify 200 records for individuals at high risk of overdose 

and thus eligible for the THN intervention in each site 

(100 via ED; 100 via the corresponding ambulance ser-

vice) resulting in a total sample size at intervention sites 

of 400 participants. We did not carry out a power calcu-

lation to inform the sample size in this feasibility study as 

we were not aiming to determine effect sizes.

Randomisation

A research team member (MJ) selected two sites as inter-

vention and two as control sites at random from the set 

of all possible allocations, each contained within separate 

sealed opaque envelopes.

Blinding

In this cluster RCT, it was not possible to blind partici-

pants or practitioners to allocation. The study statisti-

cian was not blinded when assessing the intervention 

implementation.

Interventions

Usual care comprised supportive care and resuscitation 

as required plus naloxone administered by paramedics or 

ED clinicians in the case of overdose.

The THN intervention was offered to patients in addi-

tion to usual care and included a multi-dose THN kit 

(Prenoxad) containing 2  mg naloxone hydrochloride 

1  mg/1  ml solution for intramuscular injection, and 

instructions on the correct administration of the nalox-

one dose. The kit contained simple instructions to back 

up training each participant received. Participants also 

received guidance on: basic life support; the importance 

of calling the emergency services; duration of effect; the 

safety of naloxone in terms of adverse events and over-

dose; and the legality of bystander administration of 

naloxone.

Serious adverse events

We asked all participating sites to record any Serious 

Adverse Events that they became aware of, related to use 

of the THN kits. This included but was not restricted to 

deaths. We did not have any formal routine or systematic 

method of gathering this information, as the kits were for 

use by peers in the community.

Outcomes

We assessed whether to proceed to a fully powered RCT 

using progression criteria, informed by a previous Car-

diff-based feasibility study (CM, HS) [25], and confirmed 

by the independent Trial Steering Committee (TSC) in 

advance of data analysis.

The following criteria relate to the feasibility of imple-

menting the THN intervention:

1. Sign up of four sites and ≥ 50% eligible staff to 

complete training in delivering the intervention at 

each intervention site;

2. Identification of ≥ 75% of people who presented to a 

participating ED or ambulance service with opioid 

overdose or related problem;

3. THN kits issued to ≥ 50% eligible patients at 

intervention sites;

4. Serious adverse event rate of no more than 10% 

difference between intervention and control sites.

Changes to trial design

This trial was initially designed to allow THN to be given 

to friends and family of those at risk of opioid overdose, 

in line with drug service provisions. We were unable 

to proceed on this basis due to Patient Group Direc-

tion (required for supply of medications to non-clini-

cians) restrictions that kits had to be given to the person 

attended.

Data analysis

We used straightforward descriptive statistics to address 

the four progression criteria relating to intervention 

implementation. No interim analyses were planned or 

performed.

Results

Participant recruitment is shown in Fig. 1. Four sites par-

ticipated. Across the two randomly allocated to the inter-

vention arm, 299/687 (43.5%; n: ED1 = 107, AS1 = 121, 

ED2 = 25, AS2 = 46) eligible staff were trained to supply 

THN kits to eligible patients.

http://www.primecentre.wales
http://www.prenoxadinjection.com/
http://www.prenoxadinjection.com/
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Fig. 1 Participant recruitment

*We omit further details on patients by site to mitigate the risk of inadvertently identifying individuals within small groups
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Sites opened for patient recruitment between May and 

October 2019. AS1 recruited for 61 weeks, AS2, ED1 and 

ED2 recruited for 52 weeks although these were non-

consecutive due to closures at all sites during the Covid-

19 pandemic.

In total, 277 patients were identified as eligible to 

receive the intervention during recruitment (Fig.  1). 

THN kits were supplied to sixty of these eligible patients 

(21.7%) during the recruitment period (n: ED1 = 36, 

AS1 = 4, ED2 = 16, AS2 = 4). In 16 cases (all in ED1), the 

patient initially agreed to the THN kit and accompany-

ing training but ultimately did not receive the kit; 12 of 

whom were reported to already have a kit. In 37 cases, 

the patient declined the THN kit for reasons other 

than already having one (n: ED1 = 25, AS1 = 1, ED2 = 9, 

AS2 = 2).

Eligible patients were recorded as having not been 

offered THN kits on 164 occasions (n: ED1 = 159, AS1 = 2, 

ED2 = 0, AS2 = 3). Reasons reported for not offering eligi-

ble patients kits were: staff forgot (n = 136), staff too busy 

(n = 15), and suspected intentional overdose (n = 3), no 

kit available (n = 2), already given by drugs nurse (n = 4), 

other (n = 4).

Staff recorded 626 people as being considered for 

inclusion but found not to be eligible. Reasons for ineligi-

bility were: patient admitted to hospital (n = 194), patient 

absconded (n = 161) already recruited (n = 64), uncooper-

ative or abusive (n = 55), staff not trained (n = 43), reduced 

consciousness level (n = 41), lack of capacity (n = 35), 

patient in custody (n = 21), other (n = 12). No adverse 

events were reported.

We did not receive notice of any patient opt-outs.

Assessment against progression criteria

Although some progression criteria were partially met 

- for example, in individual EDs or ambulance services 

– only the criterion related to patient safety was met 

across the trial, with no Serious Adverse Events reported 

(Table 1).

Public and patient involvement and engagement (PPIE)

People affected by opioid overdose were directly involved 

throughout development of the research design [26–28], 

study conduct, and final report. They fully participated 

in the study – one as co-investigator and two as mem-

bers of the Trial Management Group. We worked closely 

with voluntary, third sector and statutory groups sup-

porting people affected by opioid overdose, including the 

Sheffield Addiction Research Recovery Panel (ShARRP). 

An independent Trial Steering Committee included 

two further public contributors. We supported all pub-

lic contributors in line with the UK Standards for Public 

Involvement [26]. We offered honoraria and reimburse-

ment of all expenses. We sought flexible routes to seek 

public contributions and communicate with individuals 

with relevant experience. We named a co-applicant [BAE] 

as PPIE Lead, who was supported by other research team 

members able to use their skills and geographic location 

for this aspect of our collaboration. We have reported our 

experiences in line with best practice [27].

Discussion

Key findings

Recruitment of clinical staff and distribution of THN kits 

was low, with considerable variation across participat-

ing EDs and ambulance services. Distribution of kits was 

particularly low in the prehospital setting.

Limitations

The COVID-19 pandemic resulted in pauses in recruit-

ment and increased pressures on the emergency services 

which may have affected staff recruitment and identifica-

tion of eligible patients.

We relied on multiple informal routes for reporting of 

Serious Adverse Events related to use of the THN kits in 

the community. We acknowledge that this information 

may have been missing or incomplete.

Table 1 Assessment of Progression Criteria related to intervention implementation

Progression Criterion Relevant Result Cri-

te-

rion 

Met?

1. Sign up of four sites, including ≥ 50% eligible staff to complete training in delivering the 

intervention at each intervention site

Four sites participated in the trial; 299/687 (43.5%) 

eligible clinical staff were trained.

No

2. Identification of ≥ 75% of people who have presented to ED or ambulance service with 

opioid overdose or related problem

We were unable to identify all those who presented to 

ED or the ambulance service with opioid overdose or 

other related problem.

No

3. THN kits issued to ≥ 50% eligible patients at intervention sites. THN kits were given to sixty of the 277 patients identi-

fied by trial staff as eligible (60/277 = 21.7%).

No

4. Serious adverse event rate of no more than 10% difference in intervention sites to 

control sites

No serious adverse events were reported. Yes
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Implications for research, policy, practice

In this trial fewer THN kits were dispensed than 

expected, with the main reported reasons for consider-

ing the patient to be ineligible recorded as: admitted to 

hospital, absconded, abusive to staff; reduced capacity; 

and reduced consciousness level. Reasons given for not 

supplying THN to eligible patients included staff busy 

or forgot. A greater focus on relatives and friends may 

be prudent to the success of THN provision in emer-

gency settings, although a recent European study about 

attitudes and likelihood of using THN kits reported that 

opioid users were significantly more likely to witness an 

overdose and use a THN kit compared to the family [29]. 

Research conducted in the United States reported that 

nearly half of the kits distributed by emergency services 

were given to family members with the patients them-

selves being the second largest group to receive the kit 

[30]. A study assessing the acceptance of naloxone nasal 

spray in the ED reported similar findings despite uptake 

being reported as low. Barriers included difficulties iden-

tifying the “right” patient; access to the kits; and lack of 

clarity as to when to offer the kit due to patients typically 

not waiting for formal discharge [31]. These findings are 

in line with other research which found the ED to be a 

suitable point for THN kit dispensing and training but 

reported ED staff did not have enough time for training 

and patient identification workflow, which could hinder 

the implementation of this intervention in the ED [32]. 

A more recent study assessing methods of increasing 

THN prescribing in the ED found that although barri-

ers remain, improved, targeted staff training, and the 

use of work aids such as best-practice advisory tools, can 

increase the prescription of THN kits in the ED [33]. It 

may also be possible to identify patients for administra-

tion of a THN kit at the time of follow-up, rather than 

during the emergency episode.

Conclusion

This feasibility study did not meet its predetermined pro-

gression criteria, and so funding for a fully powered trial 

will not be sought. However, we recognise that the emer-

gency setting could be an important environment for 

identifying patients who may benefit from THN kit pro-

vision. Further research in this setting requires revisiting 

the intervention design in order to overcome issues faced 

during this feasibility trial.
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