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Abstract

Background—Heroin addiction is a chronic relapsing disease, best treated with opioid-agonist 

substitution therapy such as methadone maintenance. However, a subset of the most severely 

affected individuals do not benefit sufficiently from this treatment. The North American Opiate 

Medication Initiative (NAOMI) is a randomized clinical trial (RCT) to evaluate the hypothesis that 

pharmaceutical-grade heroin, diacetylmorphine (DAM) is more effective in retaining patients and 

improving their outcomes than Methadone Maintenance Treatment (MMT) among those with 

chronic, refractory injection opioid dependence.

Purpose/Methods—The study aimed at randomizing 253 participants to two intervention arms: 

(1) MMT alone or (2) injectable opioids (DAM or hydromorphone) plus adjunctive MMT if 

deemed appropriate. The planned study duration was 3 years, with a 1-year intake period, 1 year 

of treatment, and an additional year of follow-up. The NAOMI trial was initiated in March 2005 at 

two Canadian sites (Vancouver and Montreal). This was the first multicenter RCT in North 

America to compare the relative efficacy of these different therapeutic strategies. We discuss the 

rationale behind the NAOMI study design, as well as the scientific and political issues and 

methodological challenges arising from the conduct of a trial that involves the prescription of a 

controlled substance to individuals with dependence on that substance.
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Limitations—Restrictive entry criteria led to the exclusion of many otherwise eligible 

participants, slowing recruitment into the study. Inability to offer DAM treatment beyond 12 

months led to artificial boundary effects in the trial.

Conclusions—Addiction treatment research navigates between science and politics, and 

evidence-based medicine is many times confronted by moral beliefs. Political considerations 

influence study design to a further degree than in RCTs treating less-stigmatized disorders with 

more-reputable medications.

Background

Opioid dependence, most commonly manifested as heroin dependence, is a chronic, 

relapsing disease [1]. Opioids such as heroin activate opioid receptors in the brain (and the 

body), and this stimulation results in feelings of euphoria, triggering the pleasure circuit and 

releasing excess amounts of dopamine, leading to substance dependence or addiction [2]. 

Once physically dependent, individuals suffer severe withdrawal symptoms including 

nausea, vomiting, sweating, abdominal pain, and agitation if the drug is not taken [3]. 

Injection-drug use places users at risk of contracting HIV, Hepatitis C, and other blood-

borne pathogens. Co-morbid mental illness, cardio-pulmonary conditions, and serious 

bacterial infections are also common in populations with opioid dependence, and the 

possibility of overdose leads to greatly elevated mortality risk. Chronic opioid dependence is 

also associated with poor psychosocial functioning, given that it is generally accompanied 

by unemployment, imprisonment, poor housing conditions, and illegal activities [4,5].

Opioid addiction treatment

Strategies to treat and stabilize the problems associated with illicit opioid use are many and 

varied. Treatment ranges from abstinence (with or without medications) to substitution 

treatment, with or without concomitant psychosocial support or psychiatric therapy. Recent 

reviews suggest that substitution treatment is the most effective approach [6–8]. In Western 

countries methadone is the most widely used opioid agonist in substitution treatment. Other 

alternatives are currently available depending on the country: buprenorphine [9], morphine 

[10,11], dihydrocodeine [12,13] and diacetylmorphine [14–16] among others.

Methadone Maintenance Treatment (MMT)

Methadone is a long-acting synthetic opioid agonist that is easily absorbed when taken 

orally and has a half-life of approximately 25 h, allowing once-daily administration. MMT 

provides methadone orally on a regular (usually daily) basis to the patient [17]. Studies have 

suggested methadone is successful in blocking the effects of opioid withdrawal symptoms 

and reducing major risks, harms, and costs associated with untreated opioid dependence in 

patients attracted into and successfully retained in methadone treatment [6,18,19]. Best 

treatment outcomes have generally been correlated with a number of program factors, 

including high level and quality of psychosocial-care services, duration of treatment 

retention, sufficient methadone dosing, and a basic level of patient identification with 

program rules and staff [20–22].
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However, MMT is not always successful at retaining patients in treatment for prolonged 

periods. For example, in British Columbia only 52% of MMT patients are retained for at 

least a year [23] in line with estimates of retention found in a National Institute of Drug 

Abuse review [24]. Other programs show higher retention rates, between 60 and 80%, such 

as in Ontario [25], in a low-threshold program in Montreal [26], and in most of the European 

Countries [27,28]. A variety of reasons for patients not being successfully maintained in 

MMT have been documented. The most important reason is likely the lack of adherence to 

best practices and clinical guidelines in prescribing MMT, with many patients receiving less 

than the minimum effective maintenance dose of 60 mg per day [29]. Other reasons include 

difficulties with side effects such as nausea, numbness, severe withdrawal, and depression, 

and the poor street reputation of MMT among some drug users [30,31]. Alternative 

treatment modalities are needed for opioid-dependent individuals who cannot be attracted 

into or productively retained in conventional forms of opioid-addiction treatment.

Heroin-Assisted Treatment (HAT)

Diacetylmorphine (DAM) is the active opioid found in illicit ‘street’ heroin and can be 

manufactured as a pure pharmaceutical product. In light of the suboptimal success of 

conventional treatments, several countries have recently begun to provide diacetylmorphine 

to treatment-resistant opioid users as an alternative treatment modality. Where available, 

DAM is provided in clinics where patients receive prescribed doses, up to three times per 

day, self-injected under the supervision of healthcare staff.

Several randomized trials and cohort studies have shown that HAT – provided in specialized 

clinics – is feasible, safe, and effective when treating long-term chronic injecting opioid 

users for whom the available treatments are not effective [15,16,32–36]. Patients treated with 

DAM improved in a number of dimensions, including reduction of illicit heroin and cocaine 

use, decreased criminal activity, and improvements in physical and mental health.

HAT is not simply a pharmacotherapy; it is a treatment approach that is situated within a 

context involving neighborhood factors, the local drug scene, housing, policing, medical 

care, and other treatment services. Its role and effectiveness is entangled with the ancillary 

services available, drug policies, and treatment philosophy. Most of the European countries 

adopted a pragmatic public health perspective after the rapid spread of HIV among injecting 

populations. This resulted in a significant expansion and wider availability of MMT, with a 

clear harm-reduction philosophy [27]. The expansion and availability of MMT in Canada in 

particular and North America in general, has been slower and, with exceptions, situated 

within a more repressive and controlling philosophy [37]. Due to the importance of context, 

the North American Opiate Medication Initiative (NAOMI) was designed to investigate the 

effectiveness of HAT in the North American context, that is, at several Canadian and US 

cities. In the end, however, the study could only be conducted in Canada. The following 

sections detail the specific objectives of the study, study design, patient population, and trial 

management including clinic and research office operations. We conclude with a discussion 

of some of the key scientific and political issues in the design and conduct of the study.
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Objectives

The general objective of the NAOMI trial is to determine whether the closely supervised 

provision of injectable, pharmaceutical-grade heroin (in combination with oral methadone if 

deemed appropriate) is more effective than MMT alone in recruiting, retaining, and 

benefiting chronic, opioid-dependent, injection-drug users (IDUs) who have not sufficiently 

benefited from current standard treatment options (Figure 1).

The underlying theory is that HAT may perform better at attracting and retaining individuals 

in treatment. The resulting ongoing contact with physicians, nurses, and counsellors together 

with decreases in the use of illicit heroin and illegal activity are hypothesized to have a 

stabilizing effect on these individuals. In time, it is hoped that they may progress to the point 

of transitioning to other forms of treatment such as MMT or abstinence-based treatment. For 

some, this might occur within the first 12 months of treatment; for others, it might not.

Study hypotheses and design

NAOMI is a two-center (Montreal and Vancouver) open, phase III randomized controlled 

clinical trial that enrols injection heroin users who are not benefiting from other treatments. 

Following a screening period for study eligibility, 45% of participants are randomized to an 

‘optimized’ version of oral methadone treatment, which serves as the control arm. Fifty-five 

percent of participants are randomized to the injection arm. Within the injection arm, 45% 

receive injectable DAM and the remaining 10% receive injectable hydromorphone (HDM, 

Dilaudid™), which is pharmacologically similar to DAM in order to validate self-reported 

illicit heroin use. Participants in the injection arm are eligible to receive MMT as an adjunct 

or alone, if desired, at any time during the treatment period. HAT should not be viewed 

simply as the thrice-daily self-administration of pharmaceutical heroin but rather as a 

flexible treatment approach. The study is being conducted following Good Clinical Practice 

Guidelines and in accordance with the Declaration of Helsinki.

Choice of endpoints

Two primary outcomes were declared from the study. The first of these is retention in 

treatment at 12 months. Retention in treatment has been shown to be associated with 

treatment success [38]. Unlike other trials, in this context, it is important to note that patients 

can have successful outcomes without being retained on treatment protocol. For example, a 

patient might become abstinent, an injection patient might transition to MMT alone, or an 

MMT patient might choose to receive methadone at a community clinic instead of the study 

clinic. Such outcomes are considered to be positive and considered as part of the definition 

of retention. Thus, a patient is considered to be ‘retained’ if he or she received study 

medication on at least 10 of the 14 days prior to the 12-month assessment or is confirmed to 

have been in any other formal treatment program or abstinent during this 2-week interval. 

Retention is assessed through detailed study medication usage data collected on a daily basis 

at the treatment clinic, and by administrative data and pharmacy and physician records 

where possible.
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The second primary outcome measures response to treatment in terms of decreases in the 

use of illicit drugs and illegal activities. Based on composite scores from the European 

Addiction Severity Index (EuropASI) [39], patients are considered responders at 12 months 

if they display a 20% improvement in illicit drug use or legal status scores from baseline. In 

addition, to protect against negative effects, a responder is allowed a deterioration of 10% or 

greater at the most, on one of the seven remaining composite scores. All participants lost to 

follow-up are considered nonretained and nonresponders.

Primary hypotheses

1. Among patients randomized to receive DAM (with or without methadone), the 

proportion who enter treatment and are retained as defined above at 12 months, 

will be higher than those randomized to receive oral methadone alone under an 

intent-to-treat analysis.

2. Among patients randomized to receive DAM (with or without methadone), the 

proportion who demonstrate a positive response to treatment at 12 months will 

be higher than those randomized to receive oral methadone alone under an 

intent-to-treat analysis.

Study population

The target population of the NAOMI study is long-term opioid dependent individuals who 

have tried conventional treatments in the past, who are not currently in treatment, and who 

currently regularly inject illicit heroin. The detailed inclusion and exclusion criteria are seen 

in Table 1. The objective is to reach opioid-dependent individuals who are currently not 

being reached by the treatment system.

It is noteworthy that NAOMI participants are required to have a minimum of two previous 

treatment attempts, one of which must have been MMT. Furthermore, to avoid engaging 

patients for whom previous MMT experiences might not have included an adequate 

treatment episode, the trial required at least one prior MMT episode with a dosage of 60 mg 

or more per day for a minimum of 30 days in a 40-day period.

Sample size

Sample-size requirements for the study were calculated based on the major outcomes of 

retention and response. Because two primary variables were declared, each was evaluated at 

an alpha threshold of 0.025. We determined that 114 evaluable patients per group would 

yield 80% power to detect absolute increases of 20% in retention and response rates in the 

experimental group (injectable DAM) as the control rate (oral methadone) ranges from 25 to 

50%. Because all participants lost to follow-up are considered not retained and 

nonresponders, oversampling for individuals lost to follow-up is not required as such 

participants are assumed to be failure events.

Randomization is stratified by the center and the number of prior treatment episodes to 

control for initial differences between treatment groups. All randomizations are assigned on 

an individual basis and performed using a block randomization technique with variable 

block size. Randomization tables are used by the data center, located in Vancouver. 
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Coordinators at each clinic site call a dedicated phone line at the data center to determine 

treatment allocation. The data center also provides treatment assignment electronically to the 

pharmacies preparing the injection drugs at each site.

Recruitment and screening

Within each of the two cities, there are two separate facilities: a treatment clinic and a 

research center. The treatment clinic houses all of the clinical staff and treatment activities. 

The research center is responsible for recruitment and screening and for conducting all 

baseline and follow-up assessments.

Within each city, the treatment clinic and research center are operated independently for two 

main reasons. First, for the intent-to-treat analysis to be valid in a study with significant 

expected levels of treatment drop-out, it is imperative that the research follow-up be as close 

to complete as possible, independent of treatment retention. Second, it is critical that the 

participants provide honest answers to sensitive research questions about ongoing illicit drug 

use and criminal activity. In their past experience, however, admissions of such behaviors to 

treatment providers may have precipitated negative impacts on their treatment. By reassuring 

them that their research responses will not be shared with the treatment clinic and cannot in 

any way influence their ongoing treatment, we hope to encourage forthright reporting [40].

Participant recruitment is conducted primarily through the use of street outreach and 

dedicated phone lines. To initiate treatment, eligible individuals are instructed to visit the 

treatment clinic the following Monday morning at which time they are informed of their 

treatment allocation.

Blinding

It is not possible to blind the oral methadone arm vs. injection drug arm because placebo 

heroin would be instantly recognized. However, the administration of DAM vs. HDM is 

blinded within the injection arm. Identical pre-filled syringes of the injection drugs are 

provided to the treatment clinic by the pharmacy. Pharmacologically equivalent doses of 

DAM and HDM are provided over a dose range, allowing blinded dose adjustment by 

treatment providers.

Treatment and transition

Study interventions are provided for 12 months followed by a 3-month period during which 

participants still being treated with injection drugs are tapered and transitioned to 

conventional therapies such as methadone. This transition must occur given that HAT is not 

a legal therapy outside the context of the trial. Those on MMT alone at 12 months are 

transferred to an existing methadone program or another treatment modality of their choice. 

The 12-month research visit at which the primary outcome measures are assessed is 

conducted before any tapering or transition begins.

Research assessments

Apart from the daily visits to the clinic for medication, study participants return to the 

research center for face-to-face outcome interviews/assessments every 3 months during the 
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first year and at 18 and 24 months. To ensure a high follow-up rate, in addition to financial 

incentives provided for research visits, an outreach team experienced in working with the 

target population maintains contact with participants and actively works to ensure that 

follow-up appointments are kept. It is important to note that the financial incentives are in 

place for research follow-up and not for retention in treatment. It is made clear that a 

subject’s treatment status will not impact their participation in the research portion of the 

study.

Discussion

A randomized controlled trial of an illegal substance in a very troubled and stigmatized 

group of individuals who are dependent on that substance presents a number of unique 

ethical, regulatory, logistical, methodological, and political challenges. These have affected 

the present study as well as the European trials that preceded it [41].

Patient safety

Regulatory agencies and ethics review boards are appropriately concerned with patient 

safety. In the context of human experimentation, the question they raise is whether the 

experimental medication can be administered safely to human volunteers compared to 

nonadministration. Heroin is a respiratory depressant and opponents of heroin prescription 

have used the observation of decreased oxygen saturation following heroin injection to argue 

that heroin administration is less safe than nonadministration [42,43]. Technically this is 

correct. However, analysis of patient safety should take into account that in the absence of 

the trial, all participants would be injecting street heroin. In our view, a more appropriate 

comparison is the relative safety of the administration of precise doses of pharmaceutical 

heroin prescribed by physicians, supervised by nurses, and conducted under sterile 

conditions vs. administration of unknown doses of adulterated street heroin in filthy 

conditions often in isolation and sometimes with used syringes, increasing the risk of 

untreated overdose and HIV and HCV infection. Rather than nonadministration, it is the 

latter to which prospective trial participants are continuously exposed in the absence of the 

experimental medication.

Choice of comparator

The use of placebo as a control therapy in opioid addiction treatment trials faces an ethical 

barrier as untreated patients are at high risk of morbidity and mortality [44]. A cautionary 

example can be found in a Swedish RCT of buprenorphine in which 20% of the placebo-

control group had died by 12 months as against none in the experimental group [45].

Given the need for an active comparator, substitution therapies with long-acting oral agonist 

opioids have been shown to be the most effective available treatment [7,18,46]. Methadone 

maintenance treatment is commonly used in North America and is seen as the most effective 

available treatment [19,45–53].

However, given that patients had already attempted methadone treatment at least once in the 

past, a question can be raised as to the validity of the comparison. Is the study not biased if 

the control group is randomized to receive a therapy that has previously failed and in which 
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patients may have considerable disinterest? From the methodological standpoint, the ideal 

way to address this would be to conduct the study in patients who have not previously 

received MMT. However, this would change the trial into an investigation of HAT as first-

line substitution therapy. The reality is that policy-makers and ethics boards would find the 

concept of offering HAT to individuals who had not previously attempted oral substitution 

with methadone at least once, as unpalatable. Conducting the trial in treatment-naïve 

individuals, while methodologically sound, is politically unacceptable.

To address the issue of the comparator, we chose to offer an optimized MMT program that 

corrected many of the deficiencies participants had likely encountered in previous 

experiences with MMT such as long waiting times, limited primary care or psychosocial 

services, and suboptimal dosing. As such, the trial addresses a highly relevant clinical 

question regarding treatment strategy: for individuals who have previously not benefited 

from conventional treatments including MMT, is it better to offer one more attempt at MMT 

(in an optimal program) or should one offer HAT ?

Lack of equipoise and treatment retention

While there may be equipoise regarding HAT and MMT in the clinical and scientific 

community, this is not the case among individuals with opioid dependence who have not 

benefited from MMT in the past. Focus groups conducted prior to NAOMI demonstrated 

that a proportion of this target group have essentially rejected MMT as a treatment option 

[31]. In a survey of untreated opioid users in Toronto who were offered immediate 

admission to MMT, 33% would have rejected it outright and 19% were ambivalent [54].

Generally, it is difficult to engage participants in various types of addiction research and the 

potential of randomization to placebo or control treatment is seen as one of the most 

significant barriers [55]. In the case of HAT with MMT as the comparator, the risk of 

dropout in the control arm is further amplified.

One way to address this is use of a crossover design in which control individuals are 

promised a switch to the investigational therapy after a pre-specified period, as occurred in 

the trial of HAT in the Netherlands [56]. One difficulty with this is that the promise of HAT 

at the end of control treatment may act as a protocol-driven incentive for control individuals 

to enter into and adhere to MMT, biasing the retention and response rates upward from those 

that would be observed if optimized MMT were the only treatment option available in the 

clinical setting. The NAOMI study thus avoids a bias in other HAT trials due to the incentive 

provided by a crossover design.

Some of this bias is likely present in NAOMI even in the absence of the crossover incentive. 

It is clear that some individuals come forward to be randomized into NAOMI only in the 

hope that they will be allocated to HAT. Of those allocated to MMT, some drop out 

immediately but others end up staying and benefiting from MMT. This biases the retention 

and response rates in the control group upward because it is not clear whether any of these 

individuals would have been attracted to come forward for MMT had the possibility of HAT 

not been present.
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All this said, the lack of equipoise was recognized as an issue during the design of NAOMI 

and the investigators were aware of the likelihood of significant early drop-outs in the 

control arm. This was partially mitigated by allowing treatment drop-outs to return at a later 

date and still meet the criteria for response and retention.

The question arises as to the validity of an intent-to-treat comparison of retention and 

response in a trial when significant treatment drop-outs are expected in the control arm. The 

answer, in our view, is that such a comparison is valid if this level of drop-out reflects a true 

lack of acceptance on the part of the participants similar to that which would be observed if 

the control strategy alone were offered in the real clinical setting.

On the other hand, validity would indeed be threatened if a large number of treatment drop-

outs were also lost to research follow-up. However, contrary to common misconceptions 

about the ability of our patient population to comply with research protocols, the rate of loss 

to research follow-up in NAOMI to date has been only 5%.

Treatment discontinuation and compassionate access

Medically prescribed heroin for addiction treatment is not available in Canada outside the 

context of the NAOMI trial which was approved with a treatment period of 12–15 months. 

The discontinuation of the injection treatment, if proven to be effective, evokes well-founded 

ethical concerns [57]. With the exception of Canada, in all the other HAT studies patients 

could continue receiving DAM under compassionate use after the trial period [14]. To this 

point, Health Canada has not authorized the NAOMI clinics to continue the treatment with 

DAM to those benefiting from treatment under its Special Access Program (compassionate 

use). As a result, we have to be very clear in our ethics applications and in our informed 

consent process with participants that HAT will not be available outside the context of the 

study and will therefore be provided for no more than 12–15 months. Beyond the clear 

ethical concerns, this timeline affects trial validity by creating boundary effects that are 

discussed later.

The attribution and ascertainment of adverse events

The issue of adverse events in a population with multiple co-morbidities is complex. Many 

of the NAOMI participants have ongoing medical conditions that are associated with their 

underlying drug use, poor nutrition, and unstable housing. To confound matters further, 

adverse effects of illicit street-heroin use are similar to the effects of the study medications. 

In addition, many participants are also found to take other prescribed medications and use 

street drugs such as cocaine and black-market benzodiazepines. This makes the attribution 

of causal relationships with study medications exceedingly difficult.

With regard to ascertainment, a significant bias in comparisons of adverse-event incidence 

will occur in such a population if one group is seen more frequently than another. In 

NAOMI, retained injection patients are interviewed and observed up to three times per day. 

They are screened each time by a nurse to ensure that administration of the injection 

medication is safe. On the other hand, some methadone patients visit the clinic at the most 

only once per day for only a few minutes, and some receive their medication at community 

pharmacies and are thus not even seen daily. More frequent and intense contact with 
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participants allocated to injection leads to increased ascertainment of health events, 

especially in a population where health events occur frequently. Thus, the validity of 

comparisons of adverse events between injection and MMT individuals is questionable. This 

bias is less pronounced in the case of serious adverse events (SAEs) because it is more likely 

that the study team would become aware of hospitalizations and deaths.

Boundary effects

Clearly, treatment effects can be obscured if the duration of a trial is insufficient for some 

effects to become manifest. In the case of NAOMI, the treatment period was limited to 12 

months for logistical, financial, and political reasons. However, longer-term observations 

from European trials demonstrate that treatment periods greater than 1 year are required for 

some individuals [34,58,59]. This type of limitation is present in many clinical trials 

involving chronic therapies of chronic conditions.

In the case of NAOMI, as noted earlier, participants understand that DAM is not available 

outside the context of the study and will therefore be provided for no more than 12–15 

months. We provided assurances that we would make every effort to switch participants to 

the treatment of their choice during months 12–15. Nevertheless, we observed that the 

realization that treatment will change after 12 months causes increasing anxiety among some 

participants as they progress toward the end of their treatment year. In some cases, this 

anxiety leads to some behaviors such as increased illicit drug use that have a negative impact 

on treatment response measures at 12 months. Such a boundary effect is not inherent in the 

treatment strategy, but is rather a protocol-driven artifact caused by the inability to offer the 

treatment beyond a limited period within the trial. Such an effect would not be observed if 

this treatment strategy were offered in clinical practice because no such artificial end would 

necessarily be imposed. As such, it biases the treatment effect toward the null.

Science and politics in study implementation

Initial discussions regarding a North American HAT trial began in 1998, and six sites across 

Canada and the United States were planned. As development of the study proposal 

progressed, all of the US investigators eventually removed their sites from active 

consideration because of political considerations and lack of an identifiable US funding 

source. The loss of US sites increased the recruitment requirements of the remaining 

Canadian sites.

Though the proposal for a three-site Canadian study was approved by the Canadian 

Institutes of Health Research in 2001, many tasks remained that required an additional 3 

years. It was necessary to raise additional funds not covered by the research grant including 

renovation, security, and medication costs. Multiple approvals from Health Canada for the 

use of DAM had to be obtained as well as approval for import of the medication from the 

International Narcotics Control Board. The clinics in Vancouver and Montreal had to be 

constructed according to the specifications of Health Canada for inventory and security 

systems aimed at ensuring safety and eliminating the possibility of diversion of the drug to 

the black market.
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Inclusion criteria for the study were influenced not only by the science of HAT but also by 

the politics. The city of Vancouver, in granting the Vancouver site’s development permit, 

insisted that recruitment be limited to within a mile of the treatment clinic. The goal was to 

reassure the local community that the study would not increase crime and public disorder in 

the neighborhood by drawing people with heroin dependence from other parts of the city 

(the so-called ‘honeypot effect’, which was not experienced within European cities 

conducting HAT trials [41]). This inclusion criterion was not incorporated for any valid 

scientific or safety reason, and significantly slowed recruitment at the Vancouver site.

An important scientific question is whether individuals currently in a MMT program that is 

not effective (e.g., they continue to use significant amounts of street heroin) would benefit 

from a switch to HAT as opposed to continued MMT. NAOMI could have addressed this 

question if such individuals had been included in the trial, but this was considered politically 

untenable. As such, the trial was restricted to those who had not been in any treatment 

program in the previous 6 months. None of the European HAT trials imposed this restriction, 

instead, some of them required that volunteers had to be on MMT to be eligible [32,60]. 

This restriction in NAOMI not only limited the clinical question being addressed, but it led 

to recruitment challenges – hundreds of willing participants who contacted the study were 

screened out because they were currently or recently in MMT programs [61]. By the end of 

the recruitment period, only 22% of all prospective participants who had contact with 

NAOMI recruiters were randomized into the study. As a result, recruitment into NAOMI 

took much longer than anticipated as has been the case in previous trials [36,62].

Lessons learned

We have already learned much about the successes and deficiencies of the various design 

choices and procedures. On the positive side, the decision to include the double-blind 

comparison involving hydromorphone has proved to be a good one and sets NAOMI apart 

from the European studies. The HDM group was intended to verify the use of street heroin 

in urine samples. To our surprise, participants do not appear to be able to distinguish if they 

are receiving HDM and outcomes appear similar with both formulations. This design choice 

will not only allow for validation of self-reported illicit heroin use but it also opens the door 

to future studies testing HDM (a licensed medication) as a treatment for our target 

population. In addition, use of methadone that is optimized as a treatment has resulted in 

retention rates that are higher than we anticipated, suggesting that we have addressed at least 

some of the deficiencies that may have previously been experienced. Some of the most 

important lessons concern the strategies for recruitment of participants and the independence 

of the research and the clinical teams. An active recruitment carried out by well-trained 

outreach staff with good ties to the community that serves our target population was crucial 

to recruiting the necessary number of participants. The independence of the research group 

from the treatment providers has allowed for more valid self-reporting of illicit drug use. 

Moreover, despite the marginalized nature of the study participants, the research team has 

been able to obtain outcome data from over 95% of randomized individuals, irrespective of 

whether or not they were retained in treatment.
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On the negative side, the restriction of participation to only those not receiving MMT in the 

previous 6 months and the demand of at least 60 mg dosage in a previous MMT attempt 

posed significant challenges to recruitment. These criteria led to the exclusion of many 

otherwise eligible participants, slowing recruitment and creating negative feelings in the 

community about the trial.

Conclusion

Addiction-treatment research navigates between science and politics, and evidence-based 

medicine is many times confronted by moral beliefs. Political considerations influence study 

design to a farther degree than in RCTs treating less-stigmatized disorders and involving 

more reputable medications. It should be emphasized that HAT is aimed at reaching and 

treating the most vulnerable subgroup of opioid-dependent persons, with the highest 

prevalence of health and psychosocial problems associated with their dependence. For these 

patients, alternative treatments are needed, and only through well-designed studies can we 

determine their effectiveness.
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Figure 1. 
Schematic for NAOMI trial
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Table 1

NAOMI inclusion and exclusion criteria

NAOMI inclusion criteria

Opioid dependence (DSM-IV)

Minimum 25 years of age

5 years or more of opioid use

Regular opioid injection:

Injecting opioids in the past month for at least 4 days a week

Injecting opioids in at least 8 months in the past 12 months

50% or more of the injections during the prior year must have involved heroin

Minimum of 1-year residence in site/city location

Minimum of two previous opiate addiction treatments:

Detoxification, residential care, methadone maintenance, etc.

At least once must have received 60 mg or more of methadone daily for at least 30 days in a 40-day period

No enrolment in any other opioid substitution program within the previous 6 months:

Enrolment is defined as participation in a community-based program having received at least 45 mg of prescribed methadone per day 
for any consecutive 30-day period or more in the 6 months prior to date of randomization.

Willingness and ability to adhere to study protocol and follow-up schedule

Documentation of fulfillment of the above study criteria (prison records, treatment records, cohort study enrolment, urine sampling)

Provide written and informed consent

NAOMI exclusion criteria

Severe medical or psychiatric conditions that are contra-indicated for heroin treatment

Pregnancy upon study entry

Current justice system involvement that is likely to result in an extended period of incarceration (more than 4 months) during the study period

Serum bilirubin > 2.5 × normal

Stage II or greater hepatic encephalopathy

Chronic respiratory disease resulting in resting respiratory rate > 20/min

Bipolar mood disorder, schizophrenia or other psychotic disorder with active psychotic symptoms refractory to medical management within the 
previous 6 months

Major depression requiring electroconvulsive therapy within the previous 12 months
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