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Chapter 9
Public order and controllability

9.1 Focus of the evaluation

As described in paragraph 2.10.2, undesirable events in the area of public order, controllability
and public safety were defined in similar terms as those in the area of medical safety, and were
likewise evaluated on their severity and causal relationship with the execution of the study. For
the purpose of the present report, the observation period used for the evaluation of events in the
area of public order and controllability was — similar to the evaluation of medical SAEs — limited
to the first twelve months following randomization, the experimental phase of the trias. In
addition, the evaluation was limited to the intention-to-treat population of the experimental
treatment group of the trial on injectable heroin (76 subjects in group B), and that on the trial on
inhalable heroin (236 subjects in groups B and C).

As with medical safety, the occurrence of events in the area of public order and controllability
were separately evaluated during the twelve months experimental phase of the trials, and during
the two months following the discontinuation of co-prescribed heroin treatment at the end of the
experimertal phase. The latter evaluation was limited to the patients who had received and
completed the experimental treatment with co-prescribed heroin (i.e. the treatment completers in
group B (trial on injectable heroin), or group B and C (trial on inhalable heroin)).

9.2 Events not attributed to individual patients

In the course of the trials, atotal of 28 events could not be attributed to an individual patient, and
— hence — to one of the two trials. From these, 20 events involved complaints from residents in the
environment of the treatment center, whereas eight events occurred in the treatment unit. The 20
events in the surroundings of the treatment center included the use of illicit drugs in the
neighborhood (five events), subjects sleeping outside or wuinating in the street (three events),
(attempts of) burglary (four events), subjects hanging out on the street (six events), intentional
destruction of car tyres (one event), and combined illicit drug use and car burglary (one event).

The eight events in the treatment center involved six cases of small balance deficiencies on the
drug (heroin) accountablity forms, an absent front-door key of the treatment center, because one
of the staff-members had erroneously taken the key home (one event), and disappearance of
money out of alocked cabinet in the treatment center (one event).

The severity of the events, which could not be attributed to individual patients, was most often
evaluated as mild (13 events). Six events were assessed as moderate, and three events as severe.
For the remaining six events, the severity of the event was unknown.

9.3 Events in the trial on injectable heroin

Events during the twelve months experimental study phase
During the twelve months experimental study phase, a total of 56 events occurred among the 76
patients in the co-prescribed heroin treatment group of the trial on injectable heroin. These 56 events
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involved atotal of 28 patients. Hence, approximately one-third of the patients in the intention-to-treat
population of group B had been involved in at least one event in the area of public order and
controllability. From the 56 events, 15 events were categorized as (attempt of) smuggling heroin
medication out of the treatment center, 12 events involved threat or verbal aggression, and eight
events physical aggression, 10 events involved the use of illicit or otherwise prohibited drugs, and/or
drug dedling, and 11 events concerned breaking other house rules.

In total, nine of the 56 events (involving six patients) in the injectable heroin trial occurred outside
the center. These included, for example, a participant sleeping on the sidewalk in front of the
treatment center, a participant begging for money, disturbance of the public order situation, and
smoking cannabis in the direct environment of the treatment unit. One of the nine events was judged
as severe, four as moderate, and four as mild.

Table 25 provides an overview of the severity of the events in the area of public order and con-
trollability, and their causal relationship with the execution of the study. From the total of 56 events,
seven events were not related to the execution of the study, six events were evaluated as possibly
related, three events as probably related, and 34 events as definitely related. For the remaining six
events, the relationship with the conduct of the study could not be established (see Table 25).

Table 25. Relationship between events in the area of public order and controllability and
the conduct of the study during the experimental phase of the trial (injectable heroin)

Relationship with study Mild Moderate Severe Total
Not related 6 1 0 7
Possibly related 4 0 2 6
Probably related 2 1 0 3
Definitely related 24 8 2 34
Not known 2 4 0 6
Total 38 14 4 56

The four events that were rated as severe, and were considered to be at least possibly related to the
execution of the study involved one case of verbal aggression (definitely related to the study), one
case of physical aggression (definitely related), one case of repeated breaking of the house rules
(possibly related), and one attempt to smuggle heroin out of the treatment center (possibly related).
Even though the amount of heroin in question was less than the patient's total daily dose, this latter
event was rated as severe, because the subject became agitated when he was accused of attempting to
smuggle heroin out of the treatment center.

With regard to the other attempts to smuggle heroin out of the treatment center, the severity of one
other attempt was assessed as moderate. The remaining 13 attempts to smuggle heroin were rated as
mild. In all cases, the attempts involved an amount of heroin smaller than the participant's total dose

of that day (see paragraph 2.10.2).
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Events during the two months following the discontinuation of heroin treatment

A total of 55 patients completed the 12 months treatment with co-prescribed injectable heroin.
During the two months following the discontinuation of this treatment, one event in the area of
public order and controllability occurred. This event involved an attempt to smuggle a small
amount of heroin (smaller than the subject's daily dose) out of the treatment unit. The event was
rated as mild, and was considered to be definitely related to the execution of the study. In the
injectable heroin trial, no events occurred outside the treatment unit during the two months
following the discontinuation of heroin treatment.

9.4 Events in the trial on inhalable heroin

Events during the twelve months experimental study phase

In the trial on co-prescribed inhalable heroin, atotal of 135 events occurred among the 236 patientsin
the co-prescribed heroin treatment groups B and C combined. These 135 events involved atotal of 81
patients (see Table 26). Hence, similar to the trial on injectable heroin, approximately one-third of the
patients in the intention-to-treat population of treatment groups B and C had been involved in at least
one event in the area of public order and controllability.

Table 26. Eventsin the area of public order and controllability
during the experimental phase of the trial (inhalable heroin)

Treatment group # Events W#iihP(j\t/i::tt(ss)
B (n=117) 89 50
C (n=119) 46 31
Total (n = 236) 135 81

From the 135 events, 35 events concerned (attempt of) smuggling heroin medication out of the
treatment center, 33 events involved threat or verbal aggression, and 18 events physical aggression,
28 events involved illicit or prohibited drug use, and/or drug dealing, and 21 events concerned
breaking other house rules.

In total, 19 of the 135 events (involving 17 patients) in the inhalable heroin trial occurred outside the
center. These included, for example, cocaine use in the direct environment of the treatment unit,

smoking illicit heroin in the tram, selling drugs outside the treatment unit, and participants arguing in
front of the unit. None of the 19 events was judged as severe, nine as moderate, and 10 as mild.

With regard to the causal relationship between the event and the execution of the study, 18 of the 135
events were evaluated as not related to the study, 23 events as possibly related, seven events as
probably related, and 79 events as definitely related. The relationship with the conduct of the study
could not be established for eight events (see Table 27).

The 12 events that were rated as severe, and were considered to be at least possibly related to the
execution of the study involved one case of illicit drug use and/or drug dealing (possibly related to
the study), eight cases of verbal aggression (two possibly related, one probably related, and five
definitely related), and three cases of physical aggression (al possibly related).
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Table 27. Relationship between events in the area of public order and controllability and
the conduct of the study during the experimental phase of the trial (inhalable heroin)

Relationship with study Mild Moderate Severe Total
Not related 10 5 3 18
Possibly related 10 7 6 23
Probably related 6 0 1 7
Definitely related 59 15 5 79
Not known 7 1 0 8
Total 92 28 15 135

With regard to the (35) atempts to smuggle heroin out of the treatment center, none of the attempts
was evaluated as severe. The severity of five attempts was assessed as moderate. The remaining 30
attempts to smuggle heroin were rated as mild. In al cases, the attempts involved an amount of
heroin smaller than the participant's total dose of that day (see paragraph 2.10.2).

Events during the two months following the discontinuation of heroin treatment

In the trial on co-prescribed inhalable heroin, a total of 80 patients completed the 12 months
treatment with co-prescribed heroin, and 82 patients completed the six months co prescribed
heroin treatment. In this group of 162 treatment completers, five events in the area of public order
and controllability were registered. Three d these, each involving physical aggression, were
evaluated as severe (two possibly related to the study, and one probably related). The two
remaining events were assessed as mild. In the inhalable heroin trial, two of the events during the
two months following the discontinuation of heroin treatment occurred outside the treatment unit.

Context of the observed events in both trials in the area of public order and controllability
Both trials combined, the observed total number of 191 public order and contrallability events (of
which 152 events were judged to be at least possibly related to the conduct of the study), related
to 109 subjects, and 28 events which could not be attributed to individual participants in the study,
occurred in a context in which approximately 140,000 heroin prescriptions were dispensed.

* In both trials combined, a total of 16 patient-related, public order and controllability events during
the 12 months experimental period were considered to be severe and at least possibly related to
the conduct of the study. In the two months following the discontinuation of the heroin treatment,
three events were rated as severe and at least possibly related to the execution of the study.

* The observed severe and at least possibly related events should be considered in the context of
approximately 140,000 heroin dispensations to more than 300 patients.

* Four reported severe public order events took place in the direct environment of the treatment
unit.

* Given the nature of the severe events, the medical co-prescription of heroin did not create
serious public order or controllability problems in either the treatment unit, or the neighborhood.
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Chapter 10
Contact dermatitis

In the course of the study, the CCBH received indications from different treatment sites that some
staff members — particularly nurses who had the task of dispensing the heroin to the patients — in
the treatment units had developed contact dermatitis, possibly due to skin contact with heroin
base. Preliminary "on site" explorations of the occurrence of contact dermatitis and the procedures
used for the dispensing of the inhalable heroin suggested that the observed allergic skin reactions
were possibly caused by small amounts of heroin base on the outside of the heroin medication
capsules, which were used as pharmaceutical package for the heroin base powder during the first
years of the study. Nurses in some treatment units prepared the inhalable study medication for the
sdf-administration by the patients by opening the capsules themselves, and emptying the content
of the capsule into a medication cup. During this procedure, they were likely to be into contact
with small amounts of heroin base.

In the course of the year 2001, the capsules were replaced by sachets as pharmaceutical package
for the heroin base in all treatment units. Parallel to the introduction d the sachets, the CCBH
developed and implemented a so-called "no-touch” procedure, directed at minimizing the skin
contact with the heroin base. According to this no-touch procedure, the nurse handed out the
sachet in closed condition to the patient. Following the self-administration of the heroin base by
the patient, all inhalation material — including the empty sachet, aluminum foil, and straw — had to
be put into a little plastic bag by the patient himself, which was then sealed with a plastic strip.

In addition to the no-touch procedure, special attention was given to the ventilation equipment,
used to create negative air pressure in the administration room for the inhalable heroin to prevent
passive inhalation of heroin vapors by the treatment staff. In some treatment units, the ventilation
equipment was adjusted.

After the introduction of the no-touch procedure and the replacement of capsules by sachets, the
incidence of contact dermatitis decreased. To obtain more information about the incidence and
severity of contact dermatitis among treatment staff and patients, a supplementary study is
currently being conducted.
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Chapter 11
The costs of medical co-prescription of heroin

Treatments are nowadays not only evaluated in terms of the balance between effectiveness and
safety, but also in terms of the balance between costs and effects. An evaluation of costs and
effects is also expedient for the medical coprescription of heroin to heroin addicts. Like other
new medical treatments, the co-prescription of heroin initially involves high costs, which may be
compensated by cost-reductions outside the scope of the initial treatment. In addition, similar to
other treatments, the costs of treatment should be evaluated in light of the physical health, mental
health, and socia benefits of treatment of all patients involved.

In this chapter, the results of afinancial analysis of the treatment costs are presented. The focus of
this first economic investigation was restricted to the direct medical costs of treatment. Possible
cost-savings as a result of the medical co-prescription of heroin, and an investigation of the
balance between costs and effects will be the subject of future reports.

The estimations in the analysis were based on the costs in three treatment centers. In each
treatment center, interviews were held with the physician, and with the financial manager.
Although the three treatment centers varied with respect to the number of patients, the estimations
were based on the staff capacity required to treat the maximum number of patients.

The relationship between number of patients and costs differs for different types of costs. For
example, whereas the costs of the experimental medication, heroin, are strongly related to the
number of patients in a treatment center, security costs have a weak relationship with number of
patients. Consequently, the costs per patient depend upon the size of the treatment center. To gain
insight into the relationship between costs and size of the treatment unit, the costs were estimated
separately for a treatment center with 25 patients, 50 patients and 75 patients on a daily basis. In
the calculations, a distinction was made between personnel costs and material costs. The costs of
overhead, charged by the organizations of which the treatment center was part of, were left out of
the analysis.

Personnel costs

Table 28 provides an overview of estimations of all direct medical costs included in the analysis.
The personnel costs involved the project co-ordination and administration, medical staff, security
staff, and local pharmacist.

Varying between the treatment centers, either the physician or another discipline was
responsible for the project co-ordination. It was estimated that the project co-ordination required
0.5 fte co-ordinator in a center with 25 patients, 0.75 fte in a unit with 50 patients, and 1.0 ftein a
unit with 75 patients. As can be seen in Table 28, these full-time equivalences correspond with an
estimated € 25,000, € 37,500, and € 50,000 per treatment unit per year, respectively. Similarly, the
project administration was estimated to involve 0.5 fte (€ 12,500), 0.75 fte (€ 18,750), and 1.0 fte
(€ 25,000) administrator, respectively.

The costs, estimated for the treatment center's physician were based on an occupancy of 16
hours a week for a 25 patients unit, 24 hours a week for a 50 patients unit, and 32 hours a week
for a 75 patients unit. The costs involved were estimated to amount to € 22,000, € 33,000, and €
44,000, respectively.
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Table 28. Estimated costs of medical prescription of heroin per treatment
unit per year

Costs per year (in €)

25 Patients unit 50 Patients unit 75 Patients unit

Personnel costs:

Project co-ordination 25,000 37,500 50,000
Physician 22,000 33,000 44,000
Nurses 210,000 315,000 315,000
Project administration 12,500 18,750 25,000
Security 90,000 110,000 130,000
Pharmacist 5,718 5,718 5,718
Sub-total 365,218 519,968 569,718

Social benefits 113,217 161,190 176,612
Sick-leave 21,913 31,198 34,183
Sub-total 500,348 712,356 780,513

Material costs:

Depreciation rebuilding 28,000 37,000 46,000
Other investments 6,000 7,500 9,000
Rent 45,000 60,000 75,000
Cleaning 6,000 8,000 10,000
Energy, heating 7,500 10,000 12,500
Maintenance 12,000 16,000 20,000

Sub-total 104,500 138,500 172,500

Patient-related material costs:

Heroin 45,000 90,000 135,000
Other medical supplies 20,000 40,000 60,000
Sub-total 65,000 130,000 195,000

Total costs 669,848 980,856 1,148,013
Total costs per patient 26,794 19,617 15,307

Based on a minimum presence of two nurses during the opening hours of a treatment center,
working hours from 7:30 am. to 8:30 p.m., and taking into account weekends, |eave/holidays, and
sick-leave, a minimum of seven full-time nurses is required in even a small treatment center. It
was anticipated that an occupancy of two nurses during the opening hours would be sufficient for
treatment centers with a maximum capacity of 40 patients a day. Above 40 patients, three instead
of two nurses were anticipated to be required. In that case, the total number of full-time nurses
would increase from seven to 10.5 nurses. The annual costs of the nursing staff, taking into
account the presence of two nurses in the nursing staff with more responsibilities, and — hence — a
higher salary, were estimated to amount to € 210,000 for a 25 patients unit, and to € 315,000 for
both a 50 patients and 75 patients unit.

Security personnel was present at any time during the opening hours in each treatment center. As
stated before, the costs of security personnel are only weakly related to the size of the treatment
center. These costs were estimated to amount to € 90,000, € 110,000, and € 130,000 for a 25, 50,
and 75 patients unit, respectively.
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The costs of the local pharmacist are estimated at € 5,718 a year, independent from the number of
patients in the treatment center.

These personnel costs were increased with 31% social benefits and 6% sick-leave. In addition,
for each nurse and physician, an amount of € 1,500 annually was reserved as recruitment costs.

Material costs

At each treatment location, considerable rebuilding had to take place to adapt the building to the
requirements of the study. For example, the building had to accommodate a waiting room for the
patients, separate heroin injection and inhalation rooms, each with specific technical requirements,
staff rooms, and specialy secured rooms for storage of the medication. The costs of rebuilding
varied considerably across the treatment centers, and ranged from € 300,000 to € 1,500,000,
depending on the extent to which existing infrastructure could be used. On the average, rebuilding
costed € 1,500 per nf. A treatment unit with 25 patients is estimated to require approximately 300
m?. For units with 50 and 75 patients, 400 and 500 nf are required, respectively. Based on a
depreciation term of 30 years, and including interest, the costs of rebuilding per year were
estimated to amount to € 28,000 for a 25 patients unit, € 37,000 for a 50 patients unit, and €
46,000 for a 75 patients unit.

Other necessary investments included the inventory and computer hardware and software. The
total costs of these investments were estimated to amount to € 50,000, € 60,000, and € 70,000 for
a 25, 50, and 75 patients unit, respectively. For these investments, an average depreciation term of
10 years was used. Based on this depreciation term, and including interest, the annual costs
amounted to € 6,000, € 7,500, and € 9,000 for the 25, 50 and 75 patients unit, respectively.

Additional costs, which are strongly related to the size of the treatment center, included the
costs of rent, cleaning, energy, and maintenance. Rental costs were estimated at € 150 per nf per
year (i.e. € 45,000 for a 25 patients unit of 300 nf). The other annual costs were estimated at € 20
per nt for cleaning, € 25 per nt for energy, and € 40 per nf for maintenance.

Patient-related material costs

Patient-related material costs included the costs of the experimental nedication, heroin, and of
medical material (e.g. medical supplies, disinfectants, syringes). The costs of heroin were
estimated on the basis of an average dose of 500 mg per patient per day, 100% treatment
compliance (i.e. three prescriptions a day during 365 days), and included the costs of both the
medication and — for heroin inhaling patients — the sachets (see paragraph 2.8.3). On the basis of
these assumptions (i.e. a total of 185 grams of heroin per patient per year, and 1,100 sachets per
patient per year), the total cost of heroin amounted to approximately € 1,750 per patient per year
for inhaling patients. For injecting patients, the same assumptions were used with regard to dose
and treatment compliance. In addition, a 10% loss of heroin medication at the end of each
treatment day, due to the use of multidose vias (see paragraph 2.8.3), was incorporated in the
calculations. The costs of syringes and other injection material were excluded from the
calculations, because these were incorporated in the category "other medical supplies’ (see Table
28). Based on these assumptions (i.e. a total of 205 grams of heroin per patient per year, and 68
multidose vias (for three grams of heroin each) per patient per year), the total costs of heroin
amounted to approximately € 2,000 per patient per year for injecting patients. In Table 28, the
reported costs are based on an average of € 1,800 per patient per year, given the larger number of
inhaling patients than injecting patients in all treatment units. Hence, the estimated costs of heroin
per treatment center per year amounted to € 45,000 for a 25 patients unit, € 90,000 for a 50
patients unit, and € 135,000 for a 75 patients unit.
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The costs of other medical material (syringes, disinfectants, etc. for the injectors, and aluminum
foil, straws, etc. for the inhalors,) were estimated to amount to € 800 per patient per year, resulting
in estimated annual costs of € 20,000, € 40,000, and € 60,000 for a 25, 50, and 75 patients
treatment center.

In total, the personnel, material, and patient-related material costs were estimated to amount to €
669,848 for a 25 patients unit, € 980,856 for a 50 patients unit, and € 1,148,013 for a 75 patients
unit. Hence, the costs per patient per year amounted to € 26,794 in a 25 patients unit, € 19,617 in a
50 patients unit, and € 15,307 in a 75 patients unit.

* The costs of medical prescription of heroin are dependent on the type of treatment
implementation. The costs per patient per treatment year are estimated to amount to

approximately € 27,000 in a unit with a capacity of 25 patients, € 20,000 in a unit with 50
patients, and € 15,000 in a unit with 75 patients.

* In the present trials, most treatment units were able to accommodate 50-75 patients per day.
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Chapter 12
Conclusions

In this chapter, the main conclusions of the study are summarized and discussed. The conclusions
are based on the data of the trials presented in the preceding chapters, i.e. two randomized
controlled trials comparing the outcomes of a 12 months treatment, based on the medical
prescription of oral methadone plus injectable or inhalable heroin with a 12 months treatment,
based on the medical prescription of oral methadone alone. The aims of the study were to test the
effectiveness and safety of co-prescribed heroin in a population of chronic, treatment-resistant and
methadone treated teroin dependent patients, and the effects of a planned discontinuation of the
medically co-prescribed heroin in this population.

Conclusion 1.
The study was conducted and analyzed successfully.

This conclusion is meant to underscore the fact that the data presented in the preceding chapters
are the result of a successful recruitment process, methodologically sound study procedures and
statistically robust analysis strategies.

The success of the recruitment process is illustrated by the number of patients included in the
study (injecting n=174, divided over two study-arms; inhaling: n=375, divided over three study-
arms), the high percentage of eligible patients randomized and included in the intention-to-treat
population (>85%), and the chronic, treatment-resistant heroin dependency in the study
population (mean age 39 years, mean duration of heroin use 16 years, mean duration of
methadone use 12 years; high levels of physical, mental and social dysfunctioning). A large
percentage (>90%) of the study population was involved in heavy cocaine use for many years.
Cocaine in this population was either inhaled (cocaine base) or injected and only rarely snorted.
Together, these results show that it was possible to recruit a sufficient number of patients from the
target population.

It should be noted here, that we were not able to recruit enough patients with heroin injection
as their predominant route of administration for a trial with three treatment arms. In the last
decade, intravenous drug use has become infrequent (approximately 15%), and an increasing part
of the drug using population has switched to inhalation of drugs.

The methodological quality of the study is illustrated by the successful randomization of patients,
and the high adherence to all follow-up assessments. The randomization procedure was
effectively conducted by a contract research organization, which operated independent of the
treatment staff and research team. The randomization resulted in treatment groups that were
similar on al baseline characteristics. Adherence amounted to 91% in the 12 months methadone
alone treatment group (A), 96% in the 12 months co-prescribed heroin group (B), and 94% in the
6 months co-prescribed heroin group (C) for the main outcome assessment 12 months after
randomization. Together, these achievements rule out selection bias as a potential threat to the
internal validity of the findings.

However, information bias cannot be fully excluded. For reasons given in chapter 3 of this
report it was not possible to have a double or single blind design. In addition, the outcome
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parameters were al based on self-report. However, the research literature indicates that self-report
data collected by researchers is generally truthful, reliable and valid provided that confidentiality
is ensured and that no sanctions are connected to the content of the answers (e.g. Rounsaville,
1993). In the current study, data for all major outcome parameters were collected by research
assistants who were independent of the treatment staff and who were extensively trained in the
handling of the assessment instruments. In addition, the validation of self-report data on police
charges against police records and the validation of self-reported illegal cocaine use against
urinalysis data showed that the self-report data in this study corresponded rather well with the
objective assessments. There was no systematic underreporting of police charges. There was,
however, some systematic underreporting of cocaine use. Moreover, in the inhalable trial,
underreporting of cocaine use in the experimental condition (B) was significantly higher than in
the control condition (A).

In order to investigate the influence of information bias due to differential underreporting of
illegal drug use on the primary outcome of the study, a supplementary analysis was performed
after removal of the illegal drug use component from the primary outcome index. The results of
this analysis were similar to the ones obtained with the standard primary outcome index,
indicating that differential underreporting cannot account for the observed positive effects of the
medically prescribed heroin. Together, these procedures, observations and supplementary
analyses seem to rule out information bias as a serious threat to the internal validity of the study.

A final methodological issue pertains to the difference in treatment settings in the different
treatment conditions. Methadone prescription and dispensing took place in existing treatment
locations with an existing treatment staff, whereas the combined prescription of methadone and
heroin took place in newly established locations with specially recruited staff members. As a
consequence, it cannot be entirely ruled out that the differences in location and treatment staff are
partly responsible for the differences in response between the experimental and the control
condition. An important aspect in this respect is the potential difference in motivation of staff
members between the different treatment locations, with higher levels of enthusiasm among the
staff members in the heroin dispensing units. It is, however, to be expected that this initial
difference in enthusiasm will disappear with time. In an analysis comparing the effect sizes
between the first recruitment period (start 1998) and second recruitment period (start 2000) in
Amsterdam and Rotterdam, no differences were found, indicating that "Honeymoon" or
"Hawthorn" effects cannot account for the observed differences in response between the
experimental and the control condition.

In the current study, different statistical strategies were applied in order to test the robustness of
the findings. In order to account for missing data, the standard L OCFprocedure and a worst-case
scenario were applied. In addition, both an intention-to-treat and a completers analysis were
conducted. Different variations of the main outcome parameter were used in order to test the
stability of the findings across outcome parameters. The fact that the findings of these different
analyses pointed in the same direction is an indication for the validity of the outcome of the
current study.

Month 12 treatment completion rates were quite high in both conditions, but somewhat higher
in the control conditions (86%) than in the experimental conditions (70%). The latter percentage
is identical to the percentage of month 12 treatment completion rates in the large-scale Swiss
study on the medical prescription of heroin (Rehm et a., 2001).

In the present study, there were several reasons for nornrcompletion in the experimental
conditions. Some patients never entered the experimental treatment (7%). Other patients were
removed from the program as a result of repeated violations of the house rules or were not able to
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visit the program anymore due to incarceration (11%). Finally, some patients decided to leave the
program voluntarily (12%). Many of these patients stayed in or returned to their methadone
maintenance program. In the control condition, on the other hand, patients had no alternative,
because methadone maintenance treatment was already their last treatment option. The difference
in treatment completion rates between the experimental and the control conditions should be
judged against this background.

Conclusion 2.

Supervised co-prescription of heroin to chronic, treatment-resistant heroin
dependent and methadone treated patients is more effective than the
continuation of methadone alone.

The main finding of the study is, that methadone plus heroin treatment was more effective than
methadone alone treatment in a population of chronic, treatment-resistant heroin dependent
patients treated with methadone, irrespective of route of administration, population in the analysis
(intention-to-treat; treatment completers), outcome parameter 12 months after randomization
(response on the multi-domain outcome index; sustained response on the multi-domain outcome
index; no longer meeting inclusion thresholds for the trial), and study site. On the main outcome
parameter, the effect size amounted to 25% difference in response between the experimental and
control group among injectors (OR=2.99) and to 23% difference in response among inhalers
(OR=2.77). In a population of chronic, treatment-resistant patients, a difference in treatment
response of more than 20% is generally regarded as quite substantial. No significant differences in
effect size were observed between the month 10 and month 12 outcome analyses, indicating that
anticipation effects in the experimental condition during the month 12 assessment can not be held
responsible for the observed effects after 12 months. The data indicate that similar positive effects
were observed across the Netherlands, and that both injectors and inhalers can benefit from this
treatment option.

The CCBH, therefore, concludes that a consistent treatment effect was observed in both trials
at all sites, and that this effect has to be attributed to differences in treatment and/or treatment
context, i.e. methadone plus heroin, dispensed in newly established treatment units by newly
recruited nurses 021 times per week versus methadone alone, dispensed in existing treatment
units by already available nurses 27 times per week. It is obvious that the co-prescription of
heroin involved more contacts between patients and treatment staff, and a certain structure of the
day related to the opening hours of the heroin-dispensing unit. These behavioral components of
the experimental treatment cannot be separated from the pharmacological effects of the co-
prescribed heroin. Moreover, it should be emphasized that many of the patients in the control
condition obtain similar amounts of heroin from the illegal market. It is, therefore, likely that the
observed effects of the co-prescription of heroin are closely associated with the behavioral
changes connected with and resulting from the medical co-prescription of heroin; behavioral
changes that could not be induced in this chronic, treatment-resistant population by the
prescription of methadone alone. It should be noted that this effect does not seem to be the
exclusive result of the initial enthusiasm of the newly recruited treatment staff because — as
already mentioned — the magnitude of the treatment effects in consecutive patient cohorts did not
decrease between the first and second cohort.

A remaining issue for dscussion is the relatively high response rate at month 12 in the control
groups (32% among injectors, 25% among inhalers), i.e. in chronic, treatment-resistant
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methadone patients who continued their methadone maintenance treatment which was not
effective prior to the trials. Before discussing potential reasons for these relatively high response
rates in the control groups, one needs to consider the fact that response in the control groups was
generally less comprehensive, with relatively few multi-domain responders. Moreover, only a
small percentage of the patients in the control condition improved to such an extent that they did
not meet any of the inclusion thresholds anymore at month 12 (injectors. 13%; inhalers. 9%). In
addition, the percentage of sustained responders turned out to be rather low in the control
condition (injectors: 18%; inhalers: 9%), indicating that stable improvements were relatively rare
in the control condition.

Possible reasons for the response in the control groups are: participation in a study with
frequent assessments, return to the average level of functioning in a population selected for
current malfunctioning, and the choice of the response criterion. The effect of different definitions
of response has been discussed aready, and seems to be at least partly responsible for the
observed "placebo effect”. The effect of frequent assessments on response in the control condition
is probably rather small given the limited intensity of these assessments (4-6 hours in a 12 months
period). The selection of a population that is highly dysfunctional at study entrance might have a
sizable effect on the occurrence of response in the control group. In the current study, however,
the relative contribution of these different mechanisms cannot l® estimated. Based on these
considerations, it is concluded that the percentage of stable and comprehensive responses in the
control condition was rather limited and that the study population was indeed treatment-resi stant.

Conclusion 3.

Supervised co-prescription of heroin to chronic, treatment-resistant heroin
dependent and methadone treated patients yields clinically relevant health
benefits.

The results of both trials showed that the supervised co-prescription of heroin to chronic,
treatment-resistart methadone patients lead to improvements in all health outcome domains:
physical health, mental status and social functioning. The experimental treatment with methadone
plus heroin did not only yield more responders than the control treatment with methadone alone,
but also yielded more multi-domain responders, indicating a more comprehensive response in the
experimental treatment groups. In addition, relatively high rates of multi-domain responders
implies clinically relevant improvements in at least one medical outcome domain (physical health
or mental status).

The clinical relevance of the findings of the current study is illustrated by the magnitude of the
improvements in the different outcome domains among treatment responders in the experimental
condition. As a group, these responders showed considerable improvements in physical health and
mental status, with mean MAP-HSS and SCL-90 scores at the month 12 assessment, which were
very similar to the mean scores in general population samples. In addition, the responders showed
strong reductions in illegal activities, modest improvements in social integration, and modest
reductions in cocaine use. In this context it should be noted, that considerable reductions in illegal
activities were observed among the non-responders in the experimental condition as well, but — in
contrast to the responders in the experimental group — this was not accompanied by other health
benefits. Furthermore, the study showed that higher percentages of clinically relevant
improvement in the experimental condition in some patients were not at the expense of higher
percentages of clinically relevant deterioration in other patients.
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Finally, the study showed that the percentage of patients no longer meeting any of the inclusion
thresholds at month 12 in the experimental condition was significantly higher than in the control
condition (injectors. 33% versus 13% (difference 20%; OR=3.3); inhalers. 27% versus 9%
(difference 17%; OR=3.5). Similar results were obtained when sustained response was taken as an
outcome criterion representing the stability of the obtained health improvements.

Together, these findings show that the effects of the co-prescription of heroin were not transient
and restricted to improvements in the social domain or © reductions in criminality, but that the
treatment effects were often quite stable and comprehensive, including clinically relevant
improvements in the social as well as in the more narrowly defined health domains of physical
health and mental status.

Conclusion 4.
The beneficial effects of supervised co-prescription of heroin are linked to the
continuation of treatment.

Both trials showed that treatment effects of the co-prescription of heroin seemed to occur very
early in the treatment process, i.e. within the first two months of treatment. At the same time, the
data showed an increase in the percentage of responders and in the comprehensiveness of the
effect are observed until the end of the randomized treatment phase of the study. Injectors seemed
to respond somewhat quicker than inhalers. Among the injectors, the maximum effect in terms of
the percentage of responders was almost reached at two months, but the quality of the response
(percentage multi-domain responders; and percentage responders no longer meeting any of the
inclusion thresholds) further improved during the course of the 12 months treatment. Among the
inhalers, there was an increase in percentage responders over the full period of 12 months of
treatment, and the relative contribution of multi-domain responders at month 12 was lower (32%)
than among injectors (47%), suggesting that continued treatment in this population of inhalers
could further improve the comprehensiveness of the treatment effect.

However, no significant differences were observed between an intended 12 months and
intended six months treatment with methadone plus heroin among inhalers, neither in terms of
response rate, nor in terms of the comprehensiveness of treatment response. This finding is
consistent with observations in a randomized controlled trial among 444 drug dependent clients
assigned to either three or six months treatment in a modified therapeutic community (McCusker
et a., 1996). In this study, planned duration was aso not associated with any of the outcome
parameters, but a longer actual stay was associated with improvements in many of the outcome
parameters such as mood and drug use at follow-up.

Finally, the current study showed that the majority (81-87%) of the treatment responders in the
experimental condition deteriorated substantially following discontinuation of the heroin
prescription. The severity of this deterioration is illustrated by the fact that the mean scores two
months after discontinuation of the co-prescribed heroin had returned to the dysfunctional levels
just before the start of the intervention.

Taken together, these findings suggest that the benefits of supervised co-prescription of heroin in
chronic, treatment-resistant heroin dependent patients in the current study were linked to the
continuation of treatment. It should be noted here that during the trials no differences between the
treatment conditions in the offer of psychosocial interventions were alowed. A number of patients
in the experimental condition already showed stable improvements early in the study, and
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additional counseling, psychotherapy or rehabilitation activities with these patients might have
been successful in preventing some of the serious deterioration after the planned discontinuation
of the co-prescribed heroin. This possibility should be tested in future clinical observations or in
specially designed studies.

Conclusion 5.

Supervised medical co-prescription of heroin is practicable with no excess of
serious medical adverse events and with a limited number of controllable
public order problems.

During the 12 months treatment period, 9.5% of the intention-to-treat population in both trias
combined (=549) experienced at least one SAE (58 SAEs. 47 hospital admissions, 8 life
threatening events, 3 deaths). The three reported deaths resulted in a mortality rate of 5.5 per
1,000 person years (experimental conditions. 4.0 deaths per 1,000 person years; control
conditions: 6.8 deaths per 1,000 person years). This rate is lower than the mortality rate of
methadone maintenance patients in Amsterdam (14.2 per 1,000 person years) and also lower than
the mortality rate in other populations of treated heroin addicts in Europe (ranging from Vienna,
with 9.1 deaths per 1,000 person years to Barcelona, with 23.4 deaths per 1,000 person years)
(Buster et al., 2002).

The incidence of SAEs was comparable in the experimental and the control conditions (12%
versus 7-8%), and the difference between these conditions was not statistically significant. It
should be noted that the 31 SAEs in the experimental condition occurred in the context of
approximately 140,000 heroin dispensations. Moreover, only 10 SAEs (17%) were possibly
related to the study medication, whereas only two SAEs (3.5%) were probably or definitely
related to the study medication. None of the fatal SAEs was possibly, probably or definitely
related to the coprescribed heroin. As stated before, the results of the trials also show that
clinically relevant improvements in the experimental condition in some patients were not at the
expense of serious deterioration in other patients. A final observation relevant to the safety of the
co-prescription of heroin pertains to the effects of discontinuation of the heroin treatment at the
end of the experimental treatment period. Seven serious adverse events occurred after heroin
discontinuation, but none of these events were related to (the discontinuation of) the co-prescribed
heroin. In addition, no serious problems between patients and treatment staff were observed.

Two issles deserve some specia attention here. The first issue concerns the observation of
frequently occurring nortserious pulmonary problems among the study participants. It was
hypothesized that the inhalation of heroin might contribute to the onset or deterioration of existing
pulmonary problems. However, in a study among a mixed group of 120 injecting and inhaling
heroin addicts recruited from a methadone maintenance program not related to the heroin trials, it
was shown that most of these patients were very heavy tobacco smokers and that inhalation of
heroin was not a strong contributor to the occurrence of objective or subjective pulmonary
problems (Buster et al., 2000).

The second issue concerns the occurrence of contact dermatitis in staff members due to skin
contact with small amounts of heroin base on the outside of the medication capsules. After the
introduction of a so-called no-touch procedure and the replacement of capsules by sachets, the
incidence of contact dermatitis decreased. In a supplementary study, the incidence and severity of
contact dermatitis among treatment staff and patients is investigated with special attention for
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delivery procedures (touch versus no-touch) and pharmaceutical packaging (capsules versus
sachets).

Taken together, is ®ems justified to conclude that the supervised medical co-prescription of
heroin to chronic heroin dependent methadone treated patients is possible without an excess of
serious medical adverse events in participating patients and without serious health risks for the
treatment staff.

The evaluation of the public order and controllability of the medical co-prescription of heroin was
restricted to the intention-to-treat population in the experimental condition (n=312), and to the 12
months experimental treatment phase of all patients. In addition, an evaluation was performed
during the first two months following the discontinuation of the co-prescribed heroin in those
patients who received and completed the experimental treatment with co-prescribed heroin
(n=217). As mentioned before, the number of adverse public order and controllability events
should be considered in the context of approximately 140,000 heroin dispensations. During the
first 12 months after randomization, a total of 191 events related to 109 patients were reported,
indicating that approximately one in every three patients was responsible for at least one adverse
public order event. The 191 events could be divided into (attempts of) smuggling (n=50), verbal
aggression (=45), physical aggression (n=26), (attempt of) illegal drug use or drug dealing
(n=38), and breaking other house rules (n=32). Of these 191 adverse event, only 16 (8%) were
rated as severe and possibly related to the study: (attempts of) smuggling (n=1), verbal aggression
(n=9), physical aggression (n=4), (attempt of) illegal drug use or drug dealing (n=1), and breaking
other house rules f=1). In the two months following the discontinuation of medicaly co
prescribed heroin in 217 patients, only six adverse public order events were reported. Of these six
events, three were considered to be severe and all severe events involved physical aggression.

In the course of the trials, a total of 28 adverse public order events could not be attributed to
patients in one of the trials. complaints from neighborhood residents ©=20), small balance
deficiencies on drug accountability forms (n=6), a missing front-door key (n=1), and money that
disappeared from alocker (n=1). Only three of these 28 events were rated as severe.

In summary, these data indicate that medical prescription of heroin to chronic, treatment-resistant
heroin dependent patients was not completely free of public order and controllability problems,
but the data also show that most of the adverse public order events were not severe and could be
solved inside the treatment unit without major problems for the treatment staff and without an
increase in public nuisance for the neighborhood. It seems, therefore, justified to conclude that the
supervised medical co-prescription of heroin to chronic heroin dependent patients did not create
serious public order and controllability problems for the treatment staff or the neighborhood. At
the same time, the data indicate that adequate levels of control and security are necessary and that
these requirements should be taken into account in the planning of future treatment units.

Conclusion 6.
The costs of the medical prescription of heroin are dependent on the type of
treatment implementation.

The current study shows that the costs for the medical co-prescription of heroin ranged from

approximately € 15.000 per patient per treatment year in a unit with a capacity of 75 patients,
through approximately € 20.000 per patient per treatment year in a unit with a capacity of 50
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patients, to approximately € 27.000 per patient per treatment year in a unit with a capacity of 25
patients. In our scientific investigation, most treatment units were able to accommodate between
50 and 75 patients per day. The costs for the production and distribution of the study medication
(heroin base in sachets and heroin HCI in multi-dose vials) was approximately € 2.000 per patient
per treatment year, which is approximately 712% of the total treatment costs depending on the
capacity of the treatment unit.

The more interesting questions, whether a medical prescription of heroin is expensive or not,
and whether such a treatment provides value for money, cannot be answered yet. In order to make
these judgments, detailed cost-effectiveness and thoughtful cost-benefit analyses have to be
conducted. In the current study, data were collected to perform these analyses. At the time of
writing this report, however, the results of these analyses were not yet available.
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Chapter 13.
Recommendations

Based on the current study and the results from other studies regarding the effectiveness of the
medical prescription of heroin to chronic heroin dependent patients (Uchtenhagen et al, 1997,
Perneger et a., 1998; Rehm et al., 2001), the CCBH concludes that supervised medical co
prescription of heroin may constitute a useful supplement to an existing drug abuse treatment
system, which should include a well-developed, state-of-the-art and accessible methadone
maintenance treatment program. Based on this conclusion and the experiences during the Dutch
trials, the CCBH has formulated five recommendations for the Netherlands.

Recommendation 1.

Introduce in the Netherlands supervised medical co-prescription of heroin to
chronic, treatment-resistant heroin dependent and methadone treated patients
as a last-resort pharmacotherapeutic option under stringent conditions.

The consistency of the results both within the Dutch trials and between the Dutch trials and the
studies in Switzerland constitutes a sufficient basis for the development of a last-resort pharmaco-
therapeutic option of medically prescribed heroin to chronic, treatment-resistant heroin dependent
and methadone treated patients. In order to secure the quality of such a treatment option, a series
of actions have to be initiated.

One action will be the development of specific treatment guidelines and protocols. This
important work can benefit from already existing requirements regarding a wide range of
treatment and safety aspects available in the study manual of the Dutch trials (CCBH, 2000) and
from the already existing treatment guidelines developed by order of the Swiss Federal Office of
Public Health (Bundesamt fur Gesundheit, 2000). It should be emphasized that medical co-
prescription of heroin as a last-resort treatment option should consist of an integrated combination
of a well developed, manualized pharmacological and a state-of-the-art psychosocial treatment
offer, including counseling, psychotherapy and rehabilitation facilities. These integrated treatment
programs may render even higher response rates than the interventions that were investigated in
the current trials. In addition, such programs may reduce the probability of serious deterioration
after discontinuation of the medical co-prescription of heroin and prevent the necessity of along-
lasting co-prescription of heroin in at least some of the chronic, treatment-resistant patients.

Another action will be the determination of the target population for medical co-prescription of
heroin and the establishment of specific treatment allocation criteria. It is the view of the CCBH,
that — based on the current study — no major changes should be made in the definition of the target
population. However, certain inclusion and exclusion criteria relevant for the trials are not very
suitable or not relevant for selection and treatment allocation (e.g. minimum age 25 years; current
registration in a methadone maintenance program; short life time expectancy; full command of
Dutch language; oral dose of methadone higher than 150 milligram per day). It should be
emphasized that the operational definition of the criterion "treatment-resistance” might change
with time and with the growing insight into the role of the different treatment components in
treatment effectiveness in this population. Two examples of a growing insight for the Netherlands
are the upcoming results of the randomized controlled trial regarding the effectiveness of
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naltrexone supported detoxification with and without anesthesia, and the results of the randomized
controlled trial regarding the effectiveness of high (>85 mg per day) versus low (<85 mg per day)
dosages of methadone. If dosages above 85 mg of methadone per day turn out to be more
effective than lower dosages, the definition of a treatment failure and treatment-resistance should
be changed accordingly. In general, a valid diagnosis of treatment-resistance can only be made, if
based on a negative treatment outcome in a state-of-the-art methadone maintenance program,
which includes an integrated offer of high quality pharmacotherapy (e.g. adequate dosages of
methadone), somatic and psychiatric treatments, and a generous offer of counseling,
psychotherapy and rehabilitation activities (Woody et al, 1984; McLellan et a, 1993; Arndt et al.,
1997). The existence of high quality methadone maintenance programs is, therefore, a conditio
sine qua non for the development of programs for the medical co-prescription of heroin.

It is also important to note, that in the German study regarding the effectiveness of the medical
prescription of heroin, two target populations are studied: (@) treatment-resistant methadone
maintenance patients and (b) patients (currently) not in contact with the existing treatment system.
With time, the findings regarding the latter target population may warrant some reconsideration of
the target population for the medical co-prescription of heroin. However, a program of supervised
co-prescription of heroin is only legitimate in the presence of an appealing, accessible, and state-
of-the-art methadone maintenance program.

A third action will be to determine the medical and psychosocial preconditions. Supervised co
prescription of heroin to chronic, treatment-resistant heroin dependent patients is a complex
treatment with potent pharmacological compounds in patients with high levels of somatic and
psychiatric comorbidity. Therefore, a state-of-the-art treatment requires adequate medical and
addiction training and an adequate medical staffing in terms of both physicians and nurses. In
addition, adequate drug accountability has to be secured. Finally, adequate possibilities for
counseling, psychotherapy and rehabilitation should be available.

The last action should be the consolidation of the production and distribution of pharma-
ceutical grade heroin base and heroin HCI for medical purposes. The production of injectable
heroin HCI has been rather easy, but the development of an inhalable form has created some
difficulties. The current packaging of inhalable heroin base in sachets has now been sufficiently
researched and standardized. However, the available techniques are rather new and the production
process is not generally available. Therefore, actions should be taken to consolidate this important
prerequisite for the medical prescription of heroin.

Recommendation 2.
Decide about a last-resort pharmacotherapeutic option of supervised medical
co-prescription of heroin at short notice.

There are several reasons why the decision to develop a last-resort treatment offer of medically
co-prescribed heroin has to be made as soon as possible. Firstly, a quick decision is necessary for
those patients who were treatment responders in one of the trials and who are currently receiving
medically co-prescribed heroin in the context of compassionate use. A prompt decision is
necessary in order to be able to continue or to taper and discontinue their treatment with heroin.
Secondly, a quick decision is necessary in order to allow new patients to enter the existing heroin
dispensing and treatment units. Although the trials were clearly effective, not all patients became
responders and not all responders showed substantial deterioration in the two months following
heroin treatment discontinuation. As a consequence, amost all treatment units have empty
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treatment slots, and therefore the treatment costs per patient are relatively high. At the same time,
new candidates for a treatment with medically co-prescribed heroin are waiting for this treatment
option. Recruitment of new patients to fill the open treatment slots can solve both the ethical and
the health economic problems. Thirdly, a quick decision is necessary to initiate the process
leading to the registration of heroin base and heroin HCl as a medicinal product, which can be
marketed as such. Finally, a quick decision is necessary in order to work out the details of the
financing of the treatmert offer with medically co-prescribed heroin.

Recommendation 3.
Apply for the registration of heroin as a medicinal product.

Heroin is not registered for the treatment of (chronic, treatment-resistant) heroin dependent
patients in the Netherlands, and the production and distribution is still based on official permits
related to the scientific investigation. In order to create prescription facilities to physicians
operating in special heroin treatment units and to secure regular safety monitoring of this
medicine, a registration of both heroin base and heroin HCI should be obtained from the
registration authorities. In order to file a request for registration, some additional studies have to
be conducted and an organization has to file the request and be responsible for the safety
monitoring of the medicinal product following registration.

Recommendation 4.
Develop a quality assurance system.

This recommendation is just to emphasize the issues aready mentioned in the first
recommendation. Recently, the addiction treatment centers in the Netherlands have taken the lead
in the development of an evidence based treatment offer to alcohol and drug dependent patients
and patients with a diagnosis of pathological gambling. In this initiative, quality assurance s —
among others — based on the selection of proven effective treatments, which are implemented
together with explicit treatment allocation procedures in order to reach the appropriate target
populations and with treatment protocols in order to assure adequate treatment provision. This
process of quality assurance is essential in order to obtain the same positive results in the
treatment with medically co-prescribed heroin as in the trials described in this report. Again, it
should be emphasized that in the treatment of treatment-resistant heroin dependent patients with
co-prescribed heroin, there are no formal limitations or restrictions with regard to the offer of
psychosocial treatments anymore. Psychosocial interventions have been shown to be an essential
component of effective methadone maintenance programs (Woody et al, 1984; McLellan et al,
1993; Arndt et al., 1997), and are also likely to contribute to the effectiveness of medically co
prescribed heroin. Initial improvements in functioning resulting from the co-prescription of heroin
may create new opportunities for psychotherapy or rehabilitation with new perspective and new
long-term treatment goals. Therefore, treatment guidelines should also be developed for this
component of an integrated program of medically co-prescribed heroin. Finally, the quality
assurance system should include some kind of longterm monitoring system with regular
assessments of the quality of methadone maintenance and heroin co-prescription programs and the
potential interactions of these programs in terms of participation, mutual referrals and outcomes.
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Recommendation 5.
Implement the follow-up of the current study.

In order to disseminate the main findings of the randomized controlled trials and the studies
directly related to these trials, the CCBH aims to publish these findings in national and
international peer reviewed scientific journals. Professionals working in addiction treatment
centers in the Netherlands should also learn about the main findings of these studies. In order to
reach this audience, the CCBH will distribute an executive summary of this report in Dutch. In
addition, publications will be prepared for practice magazines and textbooks.

The current study on the effectiveness of the medical prescription of heroin has resulted in an
evaluation with a detailed description of the study population and a high follow-up rate 12 months
after randomization. However, in most cases heroin dependence is a chronic disorder with a
largely unknown course after the age of 40 and with almost no data on the long-term outcome in
patients treated with medically co-prescribed heroin. A long-term naturaistic follow-up of the
patients of the current study can provide new information on the long-term treatment retention and
on the long-term course of both responders and non-responders in the current trials. Data from this
follow-up study will be unique in a scientific sense and they will be very helpful in the planning
of treatment slots and treatment requirements.

A large number of questions, requests and activities are expected to result from the publication of
this report and from the publication of the study findings in national and international peer
reviewed journals and practice magazines. In addition, questions will arise during the
development of treatment allocation procedures and treatment protocols. The process of
registration of heroin as a medicinal product will also result in a variety of new research
guestions, and many requests for clarification and for more detailed information. Finally, many of
the research projects related to the main study (see Appendix 9) still have to be finalized and
published.

It is, therefore, recommended that an independent organization with enough scientific expertise
and detailed knowledge of the Dutch trials should be available during the process of publication
of the findings of the main study and of the additional research projects, the process of registration
of heroin as a medicinal product, and the process of treatment implementation in the addiction
treatment system in the Netherlands.
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Appendix 9
Research projects related to the study

Process of change during co-prescribed heroin treatment and its acceptance
by the patients

In two of the six cities participating in the heroin trials, a total of approximately 45 participants of
the main study were selected for a qualitative study into the course of the process of change
during the 12 months period of heroin co-prescription, and the two months following the planned
discontinuation of the heroin treatment at the end of the experimental study phase. With regard to
the acceptance of the treatment by the patients, all patients in the main trials who had not started
the co-prescribed heroin treatment or who had left treatment prematurely were approached for a
gualitative interview. The results of this study will be disseminated in future reports/ articles.

Intensity and course of heroin craving among patrticipants of the heroin trials

In two cities participating in the heroin trials, a parallel quantitative and qualitative study was
conducted into the intensity and course of heroin craving among participants of the heroin trials.
In the quantitative study, heroin craving was measured every two months, by means of a
structured self-report craving questionnaire and a Visual Analog Scale (VAS). In the qualitative
study, an goen, focussed interview was held with a selection of "high cravers' and "low cravers'
at various assessment-points during the heroin trials. The results of this study will be disseminated
in future reports articles.

Pharmacodynamics and bioavailability of inhaled heroin

In a controlled clinical study, the bioavailability and pharmacodynamics of inhaled heroin were
evaluated and compared between "chasing the dragon” and inhalation from a heating device, and
at three dose-levels: 25, 50 and 100 mg heroin. Between the inhalation methods, no differences
were detected on any of the physiological or behavioral measures. Subjectively, the participants
had a strong preference for the method of chasing. Across the three dose-levels, heroin produced a
dose-related increase in subjective drug-liking, body temperature and heart rate, and a dose-
related decline in reaction time. Linearly dose-related differences were found in the amount of
total morphine in urine, amounting to an average of 45% of the parent heroin base received
(Hendriks et al., 2001).

Contact dermatitis
Against the background of contact dermatitis occurring among some staff members in heroin
treatment units, due to skin contact with small amounts of heroin base on the outside of

medication capsules, a supplementary study is conducted into the incidence and severity of
contact dermatitis among treatment staff and patients. In this supplementary study, special
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attention will be given to delivery procedures and pharmaceutical packaging. The results of this
study will be disseminated in future reports/ articles.

Effects of varying the heroin dose-level among participants of the heroin trials

In a controlled clinical study, involving heroin injecting and heroin inhaling participants in phase
I11 of the heroin trials, pharmacokinetic parameters were determined for heroin and its metabolites
6-mono-acetylmorphine, morphine and glucuronides. In addition, the pharmacodynamic
(physiological, cognitive, and subjective) effects of a — double-blind — increase and decrease of
the heroin dose-level were investigated, as well as the influence of methadone dose-level on the
pharmacodynamic effects of heroin. The results of this study will be disseminated in future
reports articles.

Population pharmacokinetics of diacetylmorphine

In this study among approximately 100 participants in phase 111 of the heroin trials, a population
pharmacokinetic model of diacetylmorphine and its metabolites, and of methadone is developed.
Inter-individual differences in pharmacokinetic parameters are investigated by incorporating
various co-variables into the population pharmacokinetic model. These co-variables include —
among others — gender, age, weight, ethnicity, route of heroin administration, renal function, liver
function, co-medication, and acohol and cocaine use. The results of this study will be
disseminated in future reports articles.

Psychosocial treatment for the target population of the heroin trials

To investigate if extra places had to be created for additional treatment — if patients in the co-
prescribed heroin condition would express an increased need for social care during the course of
their heroin treatment — a pilot study was conducted prior to the start of the trials. In each city that
was selected for participation in the heroin trials, the local addiction treatment program was
requested to provide an overview of their addiction care services in terms of size, structure and
type of psychosocial treatment offer available for the target population of the heroin trials. The
pilot study indicated, that the amount and diversity of additional psychosocia treatment places
was sufficient in al participating treatment programs to handle a possible increase in treatment
need, so that waiting lists were not to be expected (Van der Lelij and Driessen, 1998).

Methadone dose-levels in the Netherlands

Prior to the start of the heroin trials, an exploratory study was conducted into the way methadone
dose-levels were determined in methadone maintenance treatment programs in the Netherlands.
To this end, dispensers, physicians and clients of methadone programs were interviewed in four
cities that were candidate for participation in the heroin trials. Among others, this exploratory
study indicated that the initiative to attempt to increase the methadone dose of a client was often
taken by the physician, whereas such an increase was often rejected by the client to avoid a
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feeling of "being addicted to methadone", or because higher methadone dose prevented him from
experiencing the euphoric effects of heroin (Korf et al., 1998).

Pulmonary problems among heroin users

To investigate the occurrence of pulmonary problems among heroin users, a study was conducted
in a mixed group of 120 injecting and inhaling heroin addicts recruited from a methadone
maintenance program not related to the heroin trials. In the study, pulmonary problems were
assessed on the basis of self-report, and by measuring the Forced Expiratory Volume (FEV1) by
means of spirometry. The study indicated that most of the patients were very heavy tobacco
smokers and that inhalation of heroin was not a strong contributor to the occurrence of objective
or subjective pulmonary problems (Buster et a., 2000).

Lung function among participants of the heroin trials

A supplementary study was conducted to investigate the relationship between inhalation of heroin
vapors by means of "chasing the dragon" and the occurrence of pulmonary problems among
participants of the heroin trials. To this end, baseline and month 12 data were collected by means
of spirometry on the lung function of participants in both the injectable heroin trial and the
inhalable heroin trial, in two heroin treatment sites. The results of this study will be disseminated
in future reports/ articles.

Pharmaceutical forms of diacetylmorphine

A study is conducted into the development and production of different pharmaceutical forms of
diacetylmorphine. For the injectable heroin, the study focuses — among others — on the
characterization of the heroin HCI, development of the freeze-drying process, and stability of the
final product. For the inhalable heroin, the focus is on the characterization of the heroin base, the
chemica characteristics of the powder mixture, development of the production process, and
stability of the final product. The results of this study will be disseminated in future reports/
articles.

Cost-effectiveness of medical co-prescription of heroin

In the present report, an analysis was presented of the costs of co-prescribed heroin treatment in a
25, 50, and 75 patient treatment unit. In a supplementary study, a cost-effectiveness analysis of
the heroin treatment will be conducted. This cost-effectiveness analysis will be based on data
aready collected in the context of the main study. The results of the cost-effectiveness analysis
will be disseminated in future reporty articles.
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