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Chapter 7. 

Heroin-assisted treatment: From efficacy in randomized 

controlled trials to effectiveness in routine clinical 

practice.  

 

Abstract 

AIMS: To systematically compare the results of heroin-assisted treatment (HAT) 

from two randomized controlled trials (RCT-HAT) with the results from a natural-

istic follow-up study of routine HAT (Routine-HAT), in terms of: (1) patient char-

acteristics, (2) treatment characteristics, (3) treatment safety and outcome, and 

(4) predictors of treatment retention and outcome. DESIGN: Systematic compari-

son of RCT-HAT and Routine-HAT. SETTING AND INTERVENTION: Outpatient HAT 

in specialized treatment centres in six cities in the Netherlands, with methadone 

plus injectable or inhalable heroin offered 7 days per week and 3 times per day. 

PARTICIPANTS: Treatment-refractory heroin dependent patients in RCT-HAT 

(1998-2002; n = 193) and in Routine-HAT (2003-2005; n = 345). MEASURE-

MENTS: Treatment safety; 12-month treatment retention; treatment response on 

a dichotomous, multidomain response index, comprising physical, mental and 

social health and illicit substance use. FINDINGS: Patient and treatment charac-

teristics were very similar in RCT-HAT and Routine-HAT. RCT-HAT and 

Routine-HAT were equally safe, showed similar treatment retention (70% and 

79%, resp.) and comparable treatment response (51% and 55%, resp.). There 

were no stable predictors of treatment retention and treatment response in both 

RCT-HAT and Routine-HAT, with the exception of previous abstinence-oriented 

treatment. CONCLUSIONS: HAT is safe and effective, not only in the context of a 

randomized controlled trial, but also in routine clinical treatment, as long as HAT 

is provided to a strictly defined target population of treatment-refractory heroin 

addicts, under strict treatment guidelines and close quality monitoring. 

                         
 This paper has been published as chapter 4 in: Blanken et al. (2010): Heroin-

assisted treatment in the Netherlands: History, findings, and international context. 

European Neuropsychopharmacology, 2010, 20 (supplement 2): S105-158. 
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7.1 Introduction 

In 2002, heroin-assisted treatment (HAT) had been shown to be feasible, safe 

and efficacious in a large cohort study, and in three Randomized Controlled 

Trials conducted in Switzerland (Perneger et al., 1998) and the Netherlands 

(Van den Brink et al., 2003). Therefore, in December 2002 the Dutch govern-

ment decided to implement HAT as a routine treatment in the Netherlands for a 

restricted number of treatment-resistant heroin dependent patients in a limited 

number of treatment centres. However, there were no data on the generaliz-

ability of results from HAT in a strictly controlled RCT setting to routine clinical 

setting. 

 In this chapter, we describe a systematic comparison of heroin-assisted 

treatment during the two Randomized Controlled Trials (RCT-HAT) with an un-

controlled follow-study of routine clinical treatment (Routine-HAT) with an 

emphasis on the following aspects: 

(1) comparability of patient characteristics, 

(2) comparability of treatment characteristics, 

(3) comparability of treatment safety and treatment outcome, and 

(4) comparability of the predictors of 12-months treatment retention and treat-

ment response. 

 

7.2 Methods 

7.2.1 Design 

Systematic comparison of patient and treatment characteristics and of treatment 

safety and outcomes of heroin-assisted treatment in an RCT-setting with those 

in an uncontrolled follow-up study of Routine heroin-assisted treatment. 

 

7.2.2 Assessments 

Baseline assessment was followed by six bi-monthly assessments during RCT-

HAT, and three four-monthly follow-up assessments during Routine-HAT. In 

both studies the following core set of instruments was applied: (1) the European 

Addiction Severity Index (EuropASI) (Kokkevi and Hartgers, 1995), including 

supplements, (2) the Maudsley Addiction Profile, Health Symptoms Scale 
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(MAP-HSS) (Marsden et al., 1998), and (3) the Symptom Check-List, 90 items 

(SCL-90) (Derogatis, 1983). 

 

7.2.3 Participants 

In order to be eligible for RCT-HAT or Routine-HAT, patients had to meet the 

same inclusion criteria, indicating chronic, treatment-resistant heroin depen-

dency: 

 at least 25 years old; 

 at least 5 years heroin dependence (DSM-IV) (APA, 1994); 

 current, regular attendance of methadone maintenance program; 

 methadone dosage ≥ 50 mg for inhaling heroin users, or 60 mg for injecting 

heroin users, for a consecutive period of at least 4 weeks in the past 5 years; 

 (nearly) daily use of illicit heroin use; and 

 poor functioning in at least one of the following three domains: physical 

health (MAP-HSS score ≥ 8), poor mental health (SCL-90 score ≥ 41 for men 

and ≥ 60 for women), and poor social functioning (involvement in criminal 

activities for at least 6 days during the past month and/or at least 6 days 

without personal contact with a non-drug-using person). 

Patients meeting all inclusion criteria could nevertheless be excluded on a 

number of identical criteria (e.g. a period of voluntary heroin abstinence of at 

least two months in the preceding year; for women: pregnancy or continued 

lactation). However, three exclusion criteria for RCT-HAT were no longer ap-

plied for Routine-HAT: 

 life expectancy less than the study duration (i.e., 12 months); 

 oral methadone dose exceeding 150 mg per day; and 

 not being in command of the Dutch language. 

Recruitment for RCT-HAT took place from July 1998 till October 2001. A total of 

549 patients were enrolled: 76 were randomized to 12 months co-prescribed 

injectable heroin and 117 were randomized to 12 months co-prescribed inhal-

able heroin (NRCT-HAT = 193). Recruitment for Routine-HAT occurred from 

December 2002 till April 2006 and all eligible patients were offered 12 months 

co-prescribed injectable heroin (n = 75) or inhalable (n = 270) heroin (NRoutine-HAT 

= 345). 
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7.2.4 Treatments 

RCT-HAT and Routine-HAT were identical and consisted of twelve months co-

prescribed treatment with oral methadone and injectable or inhalable heroin. 

Methadone was prescribed once daily, with a preferred minimum dose of 35 

mg. Pharmaceutical heroin was offered seven days per week and three times 

per day (maximum heroin dose: 400 mg per session and 1.000 mg per day). 

Prescribed heroin had to be self-administered, under supervision, by intra-

venous injection or inhaling heroin vapours (chasing the dragon) (Hendriks et 

al., 2001). 

 

7.2.5 Outcome measures 

The following outcome measures were defined: 

 twelve-month treatment retention; 

 response, i.e. a dichotomous, multidomain treatment response index with the 

following definition: improvement of at least 40% from baseline to month 12 

in at least one of the domains on which they functioned poorly at inclusion, 

and no deterioration of 40% or more on any other inclusion domain, and no 

increase in cocaine or amphetamine use of more than six days/month. 

 

7.2.6 Statistical analysis 

All analyses are conducted with the intent-to-treat samples, i.e., all RCT-HAT 

patients that were informed about the outcome of randomization, and all 

Routine-HAT patients that were invited to start treatment after screening. 

Pooled RCT data 

Data from RCT-HAT come from two independent, parallel trials examining the 

efficacy and safety of co-prescribed injectable heroin and co-prescribed inhal-

able heroin. The outcome of both trials was very similar (Blanken et al., 2005; 

Van den Brink et al., 2003), and therefore data were pooled for the current 

analyses. In the Netherlands, however, "injecting" heroin use is not as common 

as "chasing the dragon" and by pooling the RCT data injecting heroin patients 

are over-represented. Therefore, the route of medical heroin administration will 

be used as covariate in all analyses related to treatment retention and treatment 
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response. 

Study adherence 

In RCT-HAT, the majority of patients adhered to all (six) follow-up assessments 

(149/193 = 77.2%). Only three patients had no post-baseline assessment 

(1.6%), and month 12 endpoint assessment was available for 96.4% of all 

patients (186/193), with missing endpoint assessments for only seven treatment 

dropouts. In Routine-HAT, a similar proportion of patients adhered to all (three) 

follow-up assessments (261/345 = 75.7%). Twenty-three patients had no post-

baseline assessments (6.7%); they had discontinued Routine-HAT before the 

first follow-up assessment after four months. Twelve month follow-up data were 

available for 85.5% of all patients (295/345); 98.2% of the patients who com-

pleted treatment (267/272), and 38.4% of the patients who discontinued heroin-

assisted treatment (28/73). 

Missing endpoint observations 

In case of missing (month 12) endpoint assessments (3.6% in RCT-HAT and 

14.5% in Routine-HAT), data are imputed according to the Last Observation 

Carried Forward (LOCF) procedure. Since missing endpoints were related to 

12-months treatment status, 12-months treatment retention is used as a co-

variate in the analyses with treatment response as the outcome. 

Analyses 

Patient and treatment characteristics as well as treatment safety and treatment 

outcomes will be described as proportions (with 95% Confidence Intervals, CIs) 

for dichotomous variables and as means (with 95% CIs) or medians (with Inter 

Quartile Ranges, IQRs) for interval variables, depending on their distribution. 

Systematic comparison of 95% CIs and IQRs will be used to describe simi-

larities and difference between RCT-HAT and Routine-HAT. 

 Predictors of 12-months treatment retention and treatment response will be 

selected as suggested by Hosmer and Lemeshow (2000). First, all potential 

predictors will be related to treatment retention and response in a series of uni-

variate logistic regression analyses, controlling for covariates (route of medical 

heroin administration for treatment retention; route of medical heroin admini-

stration ánd 12-months treatment retention for treatment response). Second, all 

predictors related to the dependent variable at p < .25 will be entered in a mul-
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tiple logistic regression model, again controlling for covariates, and will be 

eliminated in a step-backward procedure, until remaining predictors have p-

values smaller than .05. In a final step, the resulting prediction model for RCT-

HAT will be applied to Routine-HAT for validation. 

 

7.3 Results 

7.3.1 Patient characteristics 

Table 1 displays the basic characteristics for patients participating in the RCT 

and in Routine-HAT separately. There were only minor differences between the 

two samples. In both studies, the majority of patients was male and of Dutch/ 

western origin. Due to the time-lag between the two studies, patients in Routine-

HAT were almost two years older than patients in RCT-HAT. Only four patient 

characteristics had non-overlapping 95% CIs. Compared to patients in RCT-

HAT, patients in Routine-HAT were older (39.7 versus 41.6 year), expressed a 

higher treatment need for physical health problems (29.0% versus 44.6%) and 

addiction problems (62.7% versus 88.1%), and were more likely to have a 

history of abstinence-oriented treatment (59.1% versus 71.9%). Finally, at base-

line, there was a higher proportion of physical and mental health problems 

among patients in Routine-HAT compared to patients in the RCT, but 95% con-

fidence intervals did overlap. 

 Thus, patients who entered Routine-HAT were very similar to patients in 

RCT-HAT but were almost two years older and expressed a somewhat higher 

need for treatment. 

 

7.3.2 Treatment characteristics 

Table 2 shows the treatment characteristics of patients in RCT-HAT and 

Routine-HAT. The proportion of injecting patients in Routine-HAT was much 

lower than in RCT-HAT: 21.7% versus 39.4%. The average prescribed metha-

done dose in Routine-HAT was higher than in RCT-HAT, both among injecting 

and inhaling patients (76 mg/day versus 63 mg/day, and 71 mg/day versus 60 

mg/day). In addition, patients in injectable Routine-HAT on average used less 

medical heroin then patients in injectable RCT-HAT (439 mg/day versus 518 

mg/day), whereas patients in inhalable Routine-HAT used more medical heroin 
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Table 1. Characteristics of patients in heroin assisted treatment: 

 RCT-HAT (n = 193) and Routine-HAT (n = 345) - continued on next page 
 

 
Study 

RCT-HAT 
1998 - 2002 

(n = 193) 

Routine-HAT 
2003 - 2005 

(n = 345) 

Variable * 
proportion / mean 

(CI-95%) 
proportion / mean 

(CI-95%) 

Sociodemographics   
 
- gender male 
 
 - age (years) 
 
 - ethnicity Dutch/western 
 
 - education middle/ high 
 
 - living arrangements (past 3 yrs) alone 
 
 - housing arrangement (past month)  homeless (outside, shelter) 
 

 0.803 (0.747 - 0.860) 
 
 39.7 (38.9 - 40.5) 
 
 0.865 (0.816 -  0.913) 
 
 0.233 (0.173 - 0.293) 
 
 0.554 (0.484 - 0.625) 
 
 0.114 (0.069 - 0.159) 

 
 0.858 (0.821 - 0.895)
 
 41.6 (40.9 - 42.3)
 
 0.834 (0.795 - 0.874)
 
 0.246 (0.201 - 0.292)
 
 0.499 (0.446 - 0.552)
 
 0.128 (0.093 - 0.164)
 

Physical health   
 
- MAP-HSS score (0 - 40) 
 
 - ever hospitalized 
 
 - positive HIV-status (self-report; among patients tested) 
 
 - prescribed medication for physical problems (past month) 
 
- additional treatment need moderate/extreme 
 

 11.2 (10.2 - 12.2) 
 
 0.850 (0.799 - 0.901) 
 
 0.080 (0.034 - 0.126) 
 
 0.233 (0.173 - 0.293) 
 
 0.290 (0.226 - 0.355) 

 
 11.9 (11.2 - 12.6)
 
 0.841 (0.802 - 0.879)
 
 0.077 (0.042 - 0.111)
 
 0.304 (0.256 - 0.353)
 
 0.446 (0.394 - 0.499)
 

Mental health   
 
- SCL-90 total score (0 - 360) 
 
 - ever residential psychiatric treatment 
 
 - ever attempted to commit suicide 
 
 - prescribed medication for psychiatric problems (past month) 
 
- additional treatment need moderate/extreme 
 

 71.5 (62.3 - 80.8) 
 
 0.166 (0.113 - 0.219) 
 
 0.295 (0.230 - 0.360) 
 
 0.326 (0.260 - 0.393) 
 
 0.271 (0.207 - 0.334) 

 
 79.2 (73.2 - 85.2)
 
 0.194 (0.152 - 0.236)
 
 0.340 (0.290 - 0.391)
 
 0.278 (0.231 - 0.326)
 
 0.368 (0.317 - 0.419)
 

Social functioning   
 
- usual employment status (past 3 years) (part-/ full-time) employed 
 
 - major source of income (past month) illegal activities/prostitution 
 
 - debts (in € 1.000)  median (IQR) 
 
- lifetime number of charges for crimes against property (median (IQR)) 
 
- total duration imprisonment (in months)  median (IQR) 
 
- days engaged in illegal activities mean (CI-95%) 
 (past month) median (IQR) 
 
- days contact with non-drug-using persons mean (CI-95%) 
 (past month) median (IQR) 
 

 0.098 (0.056 - 0.141) 
 
 0.271 (0.207 - 0.334) 
 
 1.0 (0.0 - 4.0) 
 
 10.0 (2.0 - 30.0) 
 
 12.0 (2.0 - 36.0) 
 
 12.0 (10.4 - 13.6) 
 10.0 (0.0 - 22.0) 
 
 14.3 (12.5 - 16.2) 
 10.0 (1.0 - 30.0) 

 
 0.087 (0.057 - 0.117)
 
 0.281 (0.233 - 0.329)
 
 2.0 (1.0 - 10.0)
 
 10.0 (2.0 - 30.0)
 
 16.0 (3.0 - 48.0)
 
 11.6 (10.4 - 12.8)
 10.0 (0.0 - 20.0)
 
 12.2 (10.9 - 13.5)
 7.0 (0.0 - 30.0)

 
* patient characteristics in bold italics have non-overlapping 95%-CIs 

 
 
than patients in RCT-HAT (549 mg/day vs. 502 mg/day). Patients in injectable 

Routine-HAT had a somewhat lower attending rate than patients in injectable 

RCT-HAT: 23 days/month vs. 26 days/month). Twelve-month treatment reten-

tion was similar for patients in Routine-HAT (78.8%) and RCT-HAT (69.9%). 
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Table 1. Characteristics of patients in heroin assisted treatment - continued 

 

 
Study 

RCT-HAT 
1998 - 2002 

(n = 193) 

Routine-HAT 
2003 - 2005 

(n = 345) 

Variable * 
proportion / mean 

(CI-95%) 
proportion / mean 

(CI-95%) 

Drug use history   
 
- years lifetime regular use: heroin (mean) 
    methadone (mean) 
    alcohol ( 5 gl./day) (median (IQR)) 
    benzodiazepines (median (IQR)) 
    cocaine (mean) 
    amphetamines (median (IQR)) 
 
 - days current (past month) use: heroin (mean) 
    methadone (mean) 
    alcohol ( 5 gl./day) (median (IQR)) 
    benzodiazepines (median (IQR)) 
    cocaine (mean) 
    amphetamines (median (IQR)) 
 
- drug overdoses (lifetime) yes (versus no) 
 
 - addiction treatment history: abstinence oriented treatment 
    other drug/alcohol treatment 
 
 - money spent in past month on: drugs 
 (in €) alcohol 
 
 - additional treatment need moderate/extreme 
 
- ever injected (among inhaling pts.) yes (versus no) 
 

 16.8 (16.0 - 17.6) 
 12.8 (11.9 - 13.6) 
 2.0 (0.0 - 8.0) 
 3.0 (0.0 - 11.0) 
 9.4 (8.4 - 10.4) 
 0.0 (0.0 - 2.0) 
 
 25.6 (24.7 - 26.6) 
 29.0 (28.4 - 29.6) 
 0.0 (0.0 - 6.0) 
 5.0 (0.0 - 30.0) 
 15.3 (13.7 - 16.9) 
 0.0 (0.0 - 0.0) 
 
 0.358 (0.289 - 0.426) 
 
 0.591 (0.521 - 0.661) 
 0.306 (0.240 - 0.371) 
 
 904 (788 - 1019) 
 16 (22 - 28) 
 
 0.627 (0.558 - 0.696) 
 
 0.650 (0.562 - 0.737) 

 
 19.8 (19.0   20.5)
 14.2 (13.4 - 15.0)
 4.0 (0.0 - 12.0)
 4.0 (0.0 - 14.0)
 13.0 (12.2 - 13.8)
 0.0 (0.0 - 3.0)
 
 25.8 (25.1 - 26.4)
 29.2 (28.8 - 29.5)
 0.0 (0.0 - 6.0)
 4.0 (0.0 - 30.0)
 14.5 (13.3 - 15.6)
 0.0 (0.0 - 0.0)
 
 0.328 (0.278 - 0.377)
 
 0.719 (0.671 - 0.767)
 0.388 (0.337 - 0.440)
 
 960 (865 - 1054)
 28 (21 - 36)
 
 0.881 (0.847 - 0.915)
 
 0.626 (0.568 - 0.684)

Inclusion domains   
 
- physical health problems 
 
 - psychiatric health problems 
 
 - social functioning 
 - illegal activities 
 - social contacts 
 
 - number of inclusion domains (1-3) 

 0.668 (0.601 - 0.735) 
 
 0.575 (0.505 - 0.645) 
 
 0.756 (0.695 - 0.818) 
 0.601 (0.531 - 0.671) 
 0.404 (0.334 - 0.474) 
 
 2.00 (1.89 - 2.11) 

 
 0.736 (0.689 - 0.783)
 
 0.664 (0.614 - 0.714)
 
 0.762 0.717 - 0.807)
 0.559 (0.507 -  0.612)
 0.473 (0.420 - 0.525)
 
 2.16 (2.08 - 2.25)
 

 
* patient characteristics in bold italics have non-overlapping 95%-CIs 
 

 

Overall, treatment characteristics were very similar for RCT-HAT and Routine-

HAT with only slight and clinically insignificant differences in attendance and 

dose variations.  

 

7.3.3 Treatment safety and treatment outcome 

The total number of Serious Adverse Events (SAEs) and the number of SAEs 

that were probably related to the prescribed heroin was quite limited and com-

parable between RCT-HAT and Routine-HAT (see Table 3). About one in ten 
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Table 2. Treatment characteristics of patients in heroin assisted treatment: 

RCT-HAT (n = 193) and Routine-HAT (n = 345) 
 

 
Study 

RCT-HAT 
1998 - 2002 

(n = 193) 

Routine-HAT 
2003 - 2005 

(n = 345) 

Variable * 
proportion / mean 

(CI-95%) 
proportion / mean 

(CI-95%) 

Medication   
 
- injectable heroin prescription (versus inhalable heroin) 
 
- methadone dose per day 
 - injectable heroin prescription 
 - inhalable heroin prescription 
 
- heroin dose per session 
 - injectable heroin prescription 
 - inhalable heroin prescription 
 
- heroin dose per day 
 - injectable heroin prescription 
 - inhalable heroin prescription 

 0.394 (0.324 - 0.463) 
 
 60.9 (58.1 - 63.7) 
 62.5 (58.1 - 67.0) 
 59.9 (56.1 - 63.6) 
 
 242 (231 - 253) 
 239 (222 - 256) 
 244 (230 - 258) 
 
 508 (479 - 538) 
 518 (468 - 569) 
 502 (465 - 539) 

 
 0.217 (0.174 - 0.261)
 
 72.1 (68.4 - 75.8)
 75.6 (67.1 - 84.2)
 71.2 (67.1 - 75.3)
 
 251 (242 - 259)
 206 (190 - 223)
 263 (254 - 273)
 
 525 (504 - 546)
 439 (401 - 477)
 549 (525 - 573)

Treatment compliance   
 
- treatment attendance: visits per day 
 - injectable heroin prescription 
 - inhalable heroin prescription 
 
- treatment attendance: days per month 
 - injectable heroin prescription 
 - inhalable heroin prescription 
 

 2.08 (2.00 - 2.15) 
 2.12 (1.99 - 2.25) 
 2.05 (1.96 - 2.14) 
 
 25.6 (24.7 - 26.6) 
 26.2 (24.9 - 27.5) 
 25.3 (24.0 - 26.6) 

 
 2.14 (2.08 - 2.19)
 2.17 (2.06 - 2.28)
 2.13 (2.07 - 2.19)
 
 24.4 (23.7 - 25.2)
 22.6 (20.8 - 24.3)
 25.0 (24.2 - 25.8)

12-months treatment retention   
 
- 12-month treatment retention 
 - injectable heroin prescription 
 - inhalable heroin prescription 
 

 0.699 (0.634 - 0.765) 
 0.724 (0.621 - 0.827) 
 0.684 (0.598 - 0.769) 

 
 0.788 (0.745 - 0.832)
 0.693 (0.587 - 0.800)
 0.815 (0.768 - 0.861)

 
* treatment characteristics in bold italics have non-overlapping 95%-CIs 
 

 

patients was confronted with at least one SAE. The number of patients with a 

fatal SAE, however, was higher in Routine-HAT than in RCT-HAT, but these 

fatal SAEs were not related to the study medication: Routine-HAT (n = 7): carci-

noma (n = 3), cardiac disease (n = 2), pneumonia (n = 1), and drowning (n = 1); 

RCT-HAT (n = 1): natural death. 

 Treatment outcomes were quite similar for patients in RCT-HAT and in 

Routine-HAT (see Table 3). For instance, treatment response in the ITT-sample 

was 51.3% in RCT-HAT and 55.4% in Routine-HAT. The only difference was a 

more pronounced reduction of cocaine use among patients in Routine-HAT  



116 Heroin-assisted treatment 

Table 3. Safety and outcome of heroin assisted treatment among patients: 

RCT-HAT (n = 193) and Routine-HAT (n = 345) 
 

 
Study 

RCT-HAT 
1998 - 2002 

(n = 193) 

Routine-HAT 
2003 - 2005 

(n = 345) 

Variable * 
proportion / mean 

(CI-95%) 
proportion / mean 

(CI-95%) 

Treatment safety   
 
- total number of SAEs 
 - fatal SAEs (all non-related to prescribed 

medication) 
 - SAEs, probably/definitively related to pre-

scribed medication 
- patients with at least one SAE 
 - injectable heroin prescription 
 - inhalable heroin prescription  
  

 25 
 1 
 
 2 
 
 0.119  (0.073 - 0.165) 
 0.118 (0.044 - 0.193) 
 0.120 (0.060 - 0.179) 

 45 
 7 
 
 1 
 
 0.096 (0.064 - 0.127) 
 0.120 (0.045 - 0.195) 
 0.089 (0.055 - 0.123) 

Treatment outcome   
 
- treatment response (in ITT sample) 
 - injectable heroin prescription 
 - inhalable heroin prescription 
 
- treatment response (in completers' sample) 
 - injectable heroin prescription 
 - inhalable heroin prescription 
 
- non-prescribed drug use (days difference 
 past month baseline - month 12) 
 - heroin 
 - alcohol (≥ 5 glasses per day) 
 - cocaine 
 - benzodiazepines 
  

 0.513 (0.442 - 0.584) 
 0.556 (0.452 - 0.680) 
 0.479 (0.387 - 0.570) 
 
 0.541 (0.456 - 0.626) 
 0.582 (0.447 - 0.716) 
 0.513 (0.401 - 0.624) 
 
 
 
 18.6 (16.9 - 20.4) 
 1.4 (0.1 - 2.7) 
 3.1 (1.7 - 4.5) 
 0.5 (-1.0 - 1.9) 

 0.554 (0.501 - 0.606) 
 0.480 (0.364 - 0.596) 
 0.574 (0.515 - 0.633) 
 
 0.625 (0.567 - 0.683) 
 0.596 (0.458 - 0.734) 
 0.632 (0.568 - 0.696) 
 
 
 
 18.0 (16.3 - 19.8) 
 0.7 (-0.2 - 1.7) 
 6.1 (4.9 - 7.2) 
 -0.3 (-1.5 - 0.8) 

 
* treatment safety and outcome characteristics in bold italics have non-overlapping 95%-CIs 
 

 

(minus 6.1 days/month) than among patients in RCT-HAT (minus 3.1 days/ 

month). 

 

7.3.4 Predictors of 12-months treatment retention 

Figures in the second column of table 4 indicate patient characteristics that 

were associated with 12-months treatment retention in RCT-HAT after control-

ling for route of medical heroin administration at p < .25 (regular) and p < .05 

(bold). In a multiple logistic regression analysis, with backward removal of non-

significant (p > .05) predictors of treatment dropout and controlling for route of 

medical heroin administration (ORinjectable = 1.27), three patient characteristics  
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Table 4. Patient characteristics and 12-months treatment retention 
 

 
Study 

RCT-HAT 
1998 - 2002 

(n = 193) 

Routine-HAT 
2003 - 2005 

(n = 345)

Variable * 
proportion / mean 

(CI-95%) 
proportion / mean 

(CI-95%) 

Covariates   
- heroin administration protocol  injectable (versus inhalable)  1.211 (0.641 - 2.288)  0.514 (0.288 - 0.917)

Sociodemographics   
- gender    female (versus male) 
- age      
- ethnicity    other (versus Dutch/western) 
- education    low (versus middle/ high) 
- living arrangements   alone (versus with other(s)) 
- housing arrangement   homeless (versus stable) 

 0.595 (0.285 - 1.265) 
 1.035 (0.981 - 1.095) 
 - 
 - 
 - 
 0.564 (0.227 - 1.452) 

 0.531 (0.273 - 1.069)
1.0472 (1.006 - 1.092)
 - 
 - 
 - 
 0.489 (0.247 - 1.000)

Physical health   
- ever hospitalized   yes (versus no) 
- HIV-status    positive (versus negative or unknown 
- medication for physical health  yes (versus no) 
- additional need for treatment  moderate/extreme (versus not/slightly) 

 - 
 0.447 (0.126 - 1.648) 
 - 
 - 

 - 
 - 
 - 
 - 

Mental health   
- residential psychiatric treatment yes (versus no) 
- suicide attempt   yes (versus no) 
- medication for psychiatric health yes (versus no) 
- additional need for treatment  moderate/extreme (versus not/slightly) 

 - 
 0.623 (0.321 - 1.217) 
 0.507 (0.265 - 0.967) 
 0.668 (0.341 - 1.326) 

 0.624 (0.341 - 1.172)
 - 
 0.666 (0.379 - 1.189)
 - 

Social functioning   
- employment status   employed (versus unemployed) 
- major source of income  illegal activities/prostitution (versus legal) 
- debts      yes (versus no) 
- charges crimes against property yes (versus no) 
- lifetime imprisonment    yes (versus no) 

 0.526 (0.198 - 1.445) 
 - 
 - 
 - 
 0.361 (0.102 - 0.997) 

 - 
 - 
 - 
 - 
 - 

Drug use history   
 
- lifetime regular use:  heroin (years) 
       methadone (years) 
       alcohol ( 5 gl./day) (yes versus no) 
       benzodiazepines (yes versus no) 
       cocaine (years) 
       amphetamines (yes versus no) 
- current (past month) use: heroin (daily versus non-daily) 
       methadone (daily versus non-daily) 
       alcohol ( 5 gl./day) (yes versus no) 
       benzodiazepines (yes versus no) 
       cocaine (days) 
       amphetamines (yes versus no) 
- drug overdoses (lifetime) (yes versus no) 
- addiction treatment history: abstinence oriented treatment 
       other drug/alcohol treatments 
- money spent on:  drugs (300 € categories) 
 (past month)   alcohol (25 € categories) 
- additional need for treatment (moderate/extreme versus not/slightly) 
  

 - 
 1.049 (0.994 - 1.109) 
 - 
 - 
 0.946 (0.904 - 0.989) 
 1.803 (0.942 - 3.547) 
 0.647 (0.336 - 1.219) 
 - 
 - 
 - 
 0.953 (0.926 - 0.981) 
 - 
 - 
 - 
 - 
 - 
 - 
 - 

 
 1.036 (0.997 - 1.078)
 - 
 - 
 - 
 - 
 - 
 - 
 0.473 (0.158 - 1.157)
 - 
 - 
 - 
 - 
 1.476 (0.831 - 2.706)
 - 
 - 
 - 
 - 
 - 

Inclusion domains   
- physical health problems 
 - psychiatric health problems 
 - social functioning 

 - 
 - 
 - 

 - 
 - 
 - 

 
* Presented ORs are adjusted ORs, controlling for heroin administration protocol (injectable 

versus inhalable) with p-values <.25. ORs in bold italics have p-values <.05 in univariate 
logistic regression, controlling for heroin administration protocol. Underlined ORs have p-
values <.05 in multivariate logistic regression, controlling for heroin administration protocol. 
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were independently associated with a lower odds of 12-months treatment reten-

tion (underlined): prescribed medication for mental health problems (OR = 0.41), 

a history of incarceration (OR = 0.31) and days of cocaine use (OR = 0.95) 

(Wald = 18.6; df = 4; p = .001). The data fitted the model, according to the Hos-

mer-Lemeshow goodness-of-fit test (Chi2 = 8,00; df = 8; p = 0.44). 

 Applied to patients in Routine-HAT and controlling for the route of medical 

heroin administration, none of the predictors of the RCT model were signifi-

cantly related to 12 months treatment retention (Wald = 9.1; df = 4; p = .059). 

However, in Routine-HAT, patients in the injectable group had a significantly 

lower 12 month retention rate than patients in the inhalable group (see table 4). 

Patient characteristics that were associated with treatment retention in Routine-

HAT at p < .25, again controlling for heroin administration mode, are shown in 

the third column of table 4. In a multiple, backward logistic regression model 

controlling for route of heroin administration (ORinjectable = 0.52), age was the 

only significant independent predictor of increased 12-month treatment retention 

(OR = 1.05) (Wald = 11.2; df = 2; p = .004). 

 

7.3.5 Predictors of treatment response 

Figures in the second column of table 5 indicate patient characteristics in RCT-

HAT that were associated with treatment response after controlling for route of 

heroin administration and 12-months treatment retention at p < .25 (regular) and 

at p < .05 (bold). In a multiple logistic regression analysis, with backward re-

moval of non-significant (p > .05) predictors of treatment dropout and controlling 

for route of heroin administration (ORinjectable = 1.44) as well as 12-months treat-

ment retention (ORcompleter = 1.41), four patient characteristics were independ-

ently associated with treatment response: lower education level (OR = 0.42), 

homelessness (OR = 3.01), previous drug-free treatment(s) (OR = 2.55), and 

years of regular benzodiazepine use (OR = 0.94) (Wald = 23.4; df = 6; p < .001). 

The data fitted the model, according to the Hosmer-Lemeshow good- ness-of-fit 

test (Chi2 = 4.10; df = 8; p = 0.85). 

 When the RCT prediction model of treatment response is applied to patients 

in Routine-HAT, only one of the four predictors of the RCT model remained 

significantly related to treatment response: previous drug-free treatments (OR =  
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Table 5. Patient characteristics and treatment response.  
 
Study 

RCT-HAT 
1998 - 2002 

(n = 193) 

Routine-HAT 
2003 - 2005 

(n = 345)

Variable * 
proportion / mean 

(CI-95%) 
proportion / mean 

(CI-95%) 

Covariates   
- heroin administration protocol  injectable (versus inhalable) 
 - 12-months treatment retention  completer (versus dropout) 

 1.402 (0.784 - 2.523) 
 1.431 (0.770 - 2.675) 

 0.789 (0.460 - 1.356)
 4.022 (2.313 - 7.208)

Sociodemographics   
- gender    female (versus male) 
- age      
- ethnicity    other (versus Dutch/western) 
- education    low (versus middle/ high) 
- living arrangements   alone (versus with other(s)) 
- housing arrangement   homeless (versus stable) 

 - 
 - 
 - 
 0.392 (0.187 - 0.789) 
 - 
 2.286 (0.902 - 6.344) 

 - 
 0.962 (0.930 - 0.995)
 - 
 - 
 - 
 - 

Physical health   
- ever hospitalized   yes (versus no) 
- positive HIV-status   yes (versus no) 
- medication for physical health  yes (versus no) 
- additional need for treatment  moderate/extreme (versus not/slightly) 

 - 
 - 
 - 
 - 

 2.437 (1.326 - 4.553)
 - 
 - 
 1.399 (0.896 - 2.194)

Mental health   
- residential psychiatric treatment yes (versus no) 
- suicide attempt   yes (versus no) 
- medication for psychiatric health yes (versus no) 
- additional need for treatment  moderate/extreme (versus not/slightly) 

 0.629 (0.281 - 1.375) 
 - 
 - 
 - 

 1.928 (1.079 - 3.540)
 1.427 (0.887 - 2.314)
 1.664 (1.002 - 2.806)
 - 

Social functioning   

- employment status   employed (versus unemployed) 
- major source of income  illegal activities/prostitution (versus legal) 
- debts     yes (versus no) 
- charges crimes against property yes (versus no) 
- lifetime imprisonment    yes (versus no) 

 - 
 - 
 - 
 - 
 - 

 - 
 - 
 - 
 - 
 
 - 

Drug use history   
- lifetime regular use: heroin (years) 
   methadone (years) 
   alcohol ( 5 gl./day) (yes versus no) 
   benzodiazepines (years) 
   cocaine (years) 
   amphetamines (yes versus no) 
- current (past month) use: heroin (daily versus non-daily) 
   methadone (daily versus non-daily) 
   alcohol ( 5 gl./day) (yes versus no) 
   benzodiazepines (yes versus no) 
   cocaine (days) 
   amphetamines (yes versus no) 
- drug overdoses (lifetime) (yes versus no) 
- addiction treatment history: abstinence oriented treatment 
   other drug/alcohol treatments 
- money spent on: drugs (300 € categories) 
 (past month) alcohol (25 € categories) 
- additional need for treatment (moderate/extreme versus not/slightly)  

 0.962 (0.911 - 1.013) 
 - 
 1.531 (0.833 - 2.835) 
 0.949 (0.911 - 0.987) 
 - 
 - 
 - 
 - 
 - 
 0.637 (0.343 - 1.169) 
 - 
 - 
 - 
 2.192 (1.218 - 3.989) 
 - 
 - 
 - 
 - 

 - 
 1.024 (0.994 - 1.056)
 - 
 - 
 - 
 - 
 - 
 0.579 (0.276 - 1.158)
 1.402 (0.883 - 2.244)
 1.644 (1.037 - 2.615)
 - 
 1.905 (0.737 - 5.382)
 - 
 1.666 (1.015 - 2.745)
 1.759 (1.109 - 2.816)
 1.171 (1.026 - 1.349)
 - 
 1.555 (0.783 - 3.101)

Inclusion domains   
- physical health problems 
 - psychiatric health problems 
 - social functioning 

 - 
 - 
 - 

 2.879 (1.641 - 5.127)
 1.967 (1.179 - 3.298)
 3.078 (1.761 - 5.469)

 
* presented ORs are adjusted ORs, controlling for heroin administration protocol (injectable 

versus inhalable), and 12-months treatment retention (completer versus dropout) with p-
values <.25. ORs in bold italics have p-values <.05 in univariate logistic regression, 
controlling for covariates. Underlined ORs have p-values <.05 in multivariate logistic 
regression, controlling for covariates.  
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1.68). In addition, 12-months treatment retention was significantly related to 

treatment response (see table 5). The third column of table 5 shows character-

istics of patients in Routine-HAT that were associated with treatment response 

after controlling for inhalable versus injectable heroin, as well as for 12-months 

treatment dropout versus retention at p < .25 (regular) and at p < .05 (bold). In a 

multiple, backward logistic regression model controlling for heroin administration 

mode (ORinjectable = 0.58) and 12-months treatment retention (ORcompleter = 5.18), 

lifetime hospitalization (OR = 2.43), and the three domains on which patient 

were included in Routine-HAT (physical health: OR = 2.83; mental health: OR = 

2.11; and social health: OR = 3.43) were independent significant predictors of 

treatment response (Wald = 59.1; df = 6; p < .001). According to the Hosmer-

Lemeshow goodness-of-fit test, the data fitted the model (Chi2 = 3,90; df = 7; p = 

0.79). 

 

7.4 Discussion 

7.4.1 Patients 

Except for time-dependent variables, like age and years of regular substance 

use, patients enrolled in Routine-HAT were very similar to patients recruited for 

HAT during the RCT. Patients in Routine-HAT, however, expressed a higher 

treatment need for physical and addiction problems and were more likely to 

have a history of abstinence-oriented treatment. In general it can be concluded 

that patients in both RCT-HAT and Routine-HAT are long-term poly drug users 

with serious problems in the domains of physical, mental and social health, 

despite long treatment careers. 

 

7.4.2 Treatment: characteristics and retention 

Treatment characteristics were very similar in RCT-HAT and Routine-HAT with 

the exception of the lower proportion of injecting heroin use and increased 

methadone doses in Routine-HAT. The lower proportion of injecting patients in 

Routine-HAT is due to the fact that the original RCT was designed as two 

parallel study protocols (one for injectable and one for inhalable heroin), result-

ing in an "over-representation" of injecting heroin users in the pooled RCT data. 
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The percentage of intravenous heroin users in Routine-HAT is more in line with 

the current Dutch situation of decreased injecting among opiate users: inhaling 

(chasing the dragon) was the primary route of administration for 73% of all 

opiate dependent patients in treatment in 2005, and only 9% of new opiate 

dependent clients injected (Bureau of the National Drug Monitor (NDM), 2007). 

Similarly, the difference in methadone dose (approximately 10 mg) between 

RCT-HAT and Routine-HAT parallels the overall increase in prescribed metha-

done dose in the Netherlands from around 50 mg at the time of RCT-HAT to 62 

mg in 2006 (Bureau of the National Drug Monitor (NDM), 2008). 

 

7.4.3 Treatment: safety and outcome 

HAT seems to be a safe intervention with about 10% of patients reporting at 

least one SAE, and less than 5% of SAEs (probably or definitively) related to 

prescribed heroin medication (3/70). However, the number of non-related, fatal 

SAEs was higher in Routine-HAT (n = 7/345; 2.0%) compared to RCT-HAT (n = 

1/193; 0.5%). This is most likely due to the exclusion of patients with a life 

expectancy of less than 12 months in RCT-HAT and possibly to the higher treat-

ment need expressed at baseline by patients in Routine-HAT. 

 Furthermore, it was shown that Routine-HAT was at least as effective as 

RCT-HAT, both in terms of 12-month treatment retention and 12 month treat-

ment response.  

 

7.4.4 Predictors of 12-months treatment retention and treatment 

response 

In a series of multiple logistic regression analyses, patient characteristics that 

predicted 12-month treatment retention and treatment response were selected. 

In both RCT-HAT and Routine-HAT a number of significant and independent 

predictors were found. However, the RCT-HAT prediction model of 12-months 

treatment retention was not predictive for 12-months treatment retention in 

Routine-HAT. Similarly, the RCT-HAT prediction model of treatment response 

could not be validated in Routine-HAT, the only exception being the predictive 

value of previous drug free treatment (ORRCT-HAT = 2.55; ORRoutine-HAT = 1.68). 

This finding was recently confirmed in a secondary analysis of the German HAT 
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trial (Haasen et al., 2010). Although it is tempting to consider "previous 

abstinence-oriented treatment" as an additional inclusion criterion, one should 

be hesitant, because there is no theoretical explanation for this finding. More-

over, abstinence oriented treatments are not very effective in heroin depend-

ence (van den Brink and Haasen, 2006). It therefore seems unethical to require 

this subgroup of chronic heroin dependent patients with a poor health status 

and no previous abstinence-oriented treatment experience, to go through 

abstinence-oriented treatment with a high likelihood of relapse. Instead, as we 

argued before (Blanken et al., 2005), it seems more appropriate to offer 

additional psychosocial support, like motivational interviewing (Miller, 1996; 

Miller and Rose, 2009) to this subgroup of patients in order to increase their 

possibilities to benefit from HAT to the level of patients with previous 

abstinence-oriented treatment experiences. 

 

7.4.5 Limitations 

Although we systematically compared RCT-HAT and Routine-HAT, it should be 

noted that Routine-HAT was still provided in a rather strict setting, using almost 

identical patient indication criteria and treatment guidelines as used in RCT-

HAT. In the Public Assessment Report of the Dutch Medicines Evaluation Board 

these indication criteria are specified (Medicines Evaluation Board, 2007). In 

addition, heroin-assisted treatment units in The Netherlands are subject to 

regular audits by The Health Care Inspectorate and an independent Clinical 

Research Organization. Therefore, Routine-HAT as we presented in this paper 

seems to be a fair example of HAT as it will be provided in the future in The 

Netherlands. 

 In our attempt to find predictors for treatment retention and treatment 

response we were restricted to relatively small samples and a limited set of 

phenotypic patient characteristics. Studies in different substance use disorders 

have shown that clinical patient characteristics are not very likely to be stable 

and useful predictors of outcome in the treatment of alcoholics (Ooteman et al., 

2005; Project MATCH Research Group, 1997) cocaine addicts (Crits-Christoph 

et al., 1999) or heroin dependent patients in methadone maintenance treatment 

(Judson and Goldstein, 1982; Magura et al., 1998). Recently, Stotts demon-



From randomized controlled trials to routine clinical practice 123 

strated the inconsistencies between studies in the selection of clinical predictors 

of retention and outcome in cocaine dependent patients (Stotts et al., 2007). In 

future studies, patient characteristics at the endophenotypic level, like for 

instance stress reactivity (Back et al., 2010) and attentional bias (Marissen et 

al., 2006), or at the genetic level (Ooteman et al., 2009; Oslin et al., 2003) 

should be tested as outcome predictors. 

 

7.5 Conclusions and recommendations 

From this study, we conclude that supervised heroin-assisted treatment is not 

only safe and effective in the setting of an RCT, but also as an intervention for 

treatment-resistant heroin dependent patients in routine clinical practice. In 

order to preserve effectiveness, we argue that HAT should be made available to 

a large but strictly defined patient population of chronic, poor-functioning heroin 

dependent people who did not benefit sufficiently from other substitution treat-

ments. Moreover, HAT procedures should be well-described in treatment guide-

lines and HAT should be monitored to guarantee the quality of treatment 

offered. 

 

 




