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.... an initial, partially historical quiz: 

What do
Heroin Heroin 

and 
AspirinAspirin

have in common?



There is a long history
of oral heroin use .... 

Indication in 1900: 
Cough

Both Heroin and Aspirin
have been 
BAYER products.



??? Aspirin = orphan drug ??

Both Heroin (p.o.) 
and Aspirin
have been declared
„orphan drugs“.

with regard to treatment of 
polycythemia vera

Indication in 2008: 
Substitution therapy
of opioid dependence



Rare disease

Indications for the legal status of an Indications for the legal status of an ‚‚ Orphan DrugOrphan Drug‘‘

EU, CH:  ££££ 5/10‘000
Japan:  ££££ 2.2.2.2.5/10‘000
FDA:       ~ 7/10‘000     

No standard 
treatment available 

Innovative or improved 
therapeutic concept

Development not
profitable

Costs of development
exceed potential sales

„„ rarity and gravityrarity and gravity ““



3 additional indications for oral diacetylmorphine (DAM p.o.)

Study Rationale and Design (1)

Status of veins is insufficient for DAM i.v.

Patient never has used heroin intraveneously.

Patient wishes to reduce risks associated with 
i.v. use of heroin.

General indication of diacetylmorphine in 2003: Law on narcotics / 
decree for Heroin assisted treatment of heroin dependence



Nearly 280 patients already receiving DAM p.o. for a 
considerable period. => RCT not feasible?

Decision to perform a Cohort Study

„Compassionate use“ of DAM p.o. no longer tolerated. => 
political pressure to perform a study for drug approval. 

Design: 

Open label prospective cohort study 

with two non-randomly allocated treatment arms .



„Compassionate Use“ of DAM tablets in October, 2003

Study Rationale and Design (2)

Nov, 2003 Nov, 2004 Nov, 2005

observation period

prolongued observation period: March, 2006

„Compassionate Use“ of DAM tablets

earlier episode DAM i.v.

„Compassionate Use“ of DAM tablets

prior to study entry

DAM tablets starting in Nov, 2003

Heroin assisted treatment (HegeBe) 

DAM i.v.



Major Study Endpoints

1-year retention rate of DAM p.o. patients as compared to 
historical controls (rate = 0.70) 

Number of serious adverse events per application year as 
compared to historical controls (events = 0.043) 

Efficacy

Safety



Eligibility Criteria

· age 18 and older

· heroin dependence for at least two years

· at least two unsuccessful inpatient or outpatient 
treatment attempts within a recognized treatment centre or 
suffering from a medical condition precluding other therapy 
strategies

· suffering from medical, psychological or social 
deficits attributable to heroin dependence

· at least one of the p.o. indication criteria is fulfilled



status of veins
never i.v. 

consumption
wish to reduce 

risks N %
not reported not reported not reported 3 2.3

yes not reported not reported 19 14.8
not reported not reported yes 34 26.6
not reported yes not reported 34 26.6

yes not reported yes 23 18
yes*) yes not reported 1 0.8

not reported yes yes 14 10.9
Total 128 100

Total % 33.6 38.3 55.5

status of veins
never i.v. 

consumption
wish to reduce 

risks N %
not reported not reported not reported 11 4.6

yes not reported not reported 27 11.4
not reported not reported yes 103 43.5
not reported yes not reported 23 9.7

yes not reported yes 69 29.1
not reported yes yes 2 0.8

yes yes**) yes 2 0.8
Total 237 100

Total % 41.4 11.4 74.3

Reported Indication for DAM p.o. 

Tablets 
only

Tablets and 
other

*) for other reasons than i.v. consumption
**) Notice: "in unserem Zentrum"



Groups 1 and 2
Treatment per protocol

104

serious protocol violation
24

Groups 1 and 2
Intention-to-treat
received >=1 dosis

128

erroneously enrolled
7

Groups 1 (IR) and 2 (IR+SR)
Substitution exclusively

by tablets
135

Group 3a
DAM p.o. + DAM i.v.

126

Group 3b
DAM p.o. + Opioides

111

Group 3
Intention-to-treat
received >=1 dosis

237

erroneously enrolled
30

Group 3
Tablets in combination
with DAM i.v. or other

267

Enrolled
402

Study Population

IR = immediate release tablets
SR = slow release tablets



Group 1 
and 2

Group 3 Total

Mean 37.8 36.8 37.1

SD 6.9 6.2 6.4

N 128 237 365

Male 95 (74.2%) 186 (78.5%) 281 (77.0%)

Female 33 (25.8%) 51 (21.5%) 84 (23.0%)

With parents 13 (10.1%) 16  (6.8%) 29  (8.0%)

Rented single room 16 (12.5%) 15  (6.3%) 31  (8.5%)

Rented flat 79 (61.7%) 156 (65.8%) 235 (64.4%)

Homeless 3  (2.3%) 6  (2.5%) 9  (2.5%)

Institutional living 10  (7.8%) 32 (13.5%) 42 (11.5%)

Other 1  (0.8%) 0    (0%) 1  (0.3%)

unclear / missing 6  (4.7%) 12  (5.1%) 18  (4.9%)

Fully / part time employed 40 (31.3%) 66 (27.9%) 106 (29.0%)

education / domestic work / 
retired / sheltered employment

65 (50.8%) 123 (51.9%) 188 (51.5%)

unemployed 18 (14.1%) 41 (17.3%) 59 (16.2%)

unclear / missing 5   (3.9%) 7   (3.0%) 12   (3.3%)

Age at Study Entry

Gender: N (%)

Living Situation N (%)

Employment Status N (%)

Demographic 
sample characteristics

Mean duration of heroin 
consumption :

Groups 1&2:   15.8 years (SD 7.8)
Group 3:         16.4 years (SD 8.9)

(Psychiatric) Comorbidity:
F6.x     32% F3.x 32%
>2 psychiatric diagnoses:  15%

HIV: 12.6%   HCV: 65.2%



Protocol Compliance / Feasibility

Other opiods 
than heroin 

Heroin i.v.
Too long 
period of 

methadone
N

no no no 104

no no yes 19

no yes no 3

yes no no 1

yes yes no 1

Protocol Violations (Groups 1&2)



Two groups

Results of Drug Approval Cohort Study

1-year retention rate (Kaplan Meier estimate)

Intention to treat analysis



Kaplan-Meier estimate of the retention rate

  Groups 1 and 2
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Groups 1&2
Day 368: 
80.4%
C.I. [73.5-87.3]

Group 3
Day 358: 
84.3%
C.I. [79.7-88.9]



Two groups

Results of Drug Approval Cohort Study

Secondary study endpoint: Dosages of opioids

Per protocol analysis



Verlauf der Haltequote in der Gruppe "per Protokoll" 
(Kaplan-Meier-Schätzer)

  per Protokoll
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Day 365:     77,9 %
(95%-C.I. =  69,9 – 85,9)

Per Protocol Analysis (Groups 1&2, n=104)



Two groups

Results of Drug Approval Cohort Study

Rate of serious adverse events

Intention to treat analysis



Group 1 Group 2

(IR tablets 
only)

 (IR + SR 
tablets) 

Number of serious events 0 5 5 7 12
Patients affected 0 5 5 5 10
Patients under risk 39 89 128 237 365
Days of application 15’999 32’434 48’433 90’608 139’041
Events per application year 0.0000 0.0563 0.0377 0.0282 0.0315

95% C.I. (exact)  lower 0.0000 0.0185 0.0123 0.0114 0.0164
95% C.I. (exact) upper 0.0807 0.1264 0.0857 0.0572 0.0544

Annual rate of patients affected 0.0000 0.0563 0.0377 0 .0201 0.0263

95% C.I. (exact)  lower 0.0000 0.0185 0.0123 0.0066 0.0127
95% C.I. (exact)  upper 0.0807 0.1264 0.0857 0.0464 0.0477

Mean duration (years) of substitution prior 
to study

1.92 1.27 1.47 1.44 1.45

Mean observation period (years) 1.10 1.00 1.03 1.05 1.04

Parameter
Joint 

Groups 1 
and 2

Group 3 
(tablets in 

combination)
Total

Serious Adverse Events

Standard for comparison: 
0.043 SAE per application year
(Hartwig et al., 2003)

Three deaths 
Group 2: (Liver Cirrhosis)
Group 3: (Strangulation) 

(Non-Hodgkin-Lymphoma)
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Group 1 
(only IR-
tablets)

Group 2 
(IR + SR 
tablets)

Joined 
Groups 1 & 2

Group 3 
(combination of 

tablets with 
opioid 

medication

Total

Observation period 1:  November 1, 2003 to January 5, 2005

Number of events 0 5 5 7 12

Number of patients with event 0 5 5 5 10

Patients under risk 40 88 128 237 365

Days under risk 15’999 32’434 48’433 90’608 139’041

Events per application year 0.000 0.056 0.038 0.028 0.032

95% CI (Poisson) lower limit 0.000 0.019 0.012 0.011 0.016

95% CI (Poisson) upper limit 0.081 0.126 0.086 0.057 0.054

Rate of persons with serious events per year 0.000 0. 056 0.038 0.020 0.026

95% CI (Poisson) lower limit 0.000 0.019 0.012 0.007 0.013

95% CI (Poisson) upper limit 0.081 0.126 0.086 0.046 0.048

Mean observation time (years) per patient 1.10 1.00 1.03 1.05 1.04

Observation period 2:  January 6, 2005 to January 5 , 2006 

Number of events 0 1 1 1 2

Number of patients with event 0 1 1 1 2

Patients under risk 37 68 105 203 308

Days under risk 12’860 24’121 36’981 68’137 105’118

Events per application year 0.000 0.015 0.010 0.005 0.007

95% CI (Poisson) lower limit 0.000 0.000 0.000 0.000 0.000

95% CI (Poisson) upper limit 0.014 0.052 0.034 0.018 0.019

Rate of persons with serious events per year 0.000 0. 015 0.010 0.005 0.006

95% CI (Poisson) lower limit 0.000 0.000 0.000 0.000 0.000

95% CI (Poisson) upper limit 0.014 0.051 0.033 0.017 0.017

Mean observation time (years) per patient 0.95 0.97 0.96 0.92 0.94



All Adverse Events (1st year)

Parameter

Group 1 
(IR-

Tablets)
Group 2    
(IR + SR) 

Pooled 
Groups 

1&2

Group 3 
(p.o. DAM 
and other) Total

 HegeBe  
(Frick et 
al., 2003)

Adverse Events 2 11 13 15 28 347
Patients affected 2 8 10 13 23 212
Patients under Risk 39 89 128 237 365 1237
Days under Risk 15999 32434 48433 90608 139041 908205
Events per Application Year 0.046 0.124 0.098 0.06 0.074 0.139

95% C.I. (exact) Lower Limit 0.006 0.063 0.053 0.034 0.049 0.126
95% C.I. (exact) Upper Limit 0.155 0.211 0.162 0.098 0.105 0.154

Rate of affected patients per year 0.0456 0.09 0.0754 0 .0524 0.0604 0.0852
95% C.I. (exact) Lower Limit 0.006 0.04 0.037 0.028 0.039 0.075
95% C.I. (exact) Upper Limit 0.155 0.17 0.134 0.088 0.089 0.097

average duration of treatment prior to 
study period (years) 1.92 1.27 1.47 1.44 1.45 n.a. 
average duration of observation 
period (years) 1.1 1 1.03 1.05 1.04 2.01

Incidence of all reported adverse events during stu dy period



Symptom 
Groups 1 

and 2 Group 3 Total
Sweating 18.6 20.8 20.0
Diminished salivation 32.6 33.5 33.2
Itchiness 53.5 46.2 48.8
Headache 44.2 53.4 50.1
Nausea 50.4 53.8 52.6
Impaired vision 50.4 56.8 54.5
Breathlessness 55.0 59.8 58.1
Vertigo 56.6 59.3 58.4
Muscle tremor affecting legs 60.5 65.3 63.6
Muscle tremor affecting arms 60.5 66.5 64.4
Redness (body) 80.6 58.1 66.0
Vomiting 67.4 66.1 66.6
Increased salivation 69.0 69.5 69.3
Swellings 78.3 73.3 75.1
Muscle tremor affecting neck 79.8 84.3 82.7
Muscle tremor elsewhere 81.4 83.9 83.0

Percentages of symptom free patients (acute reactions) 
during 5 (Groups 1 and 2) 
rsp. 3 (Group 3) 
measurements (self report)

Subjective 
Tolerance



Percentages of symptom free patients (non acute reactions) 
during 5 (Groups 1 and 2) 
rsp. 3 (Group 3) 
measurements (self report)

Subjective 
Tolerance  
(2)

Symptom 
Groups 1 

and 2 Group 3 Total
Fatigue 17.1 19.9 18.9
Diminished Libido 27.1 38.1 34.3
Opstipation 26.6 40.3 35.1
Deficiency in concentration 31.8 41.1 37.8
Mnemonic problems 38.0 39.4 38.9
Diminished Appetite 41.1 44.9 43.6
Abdominal Pain 45.7 44.9 45.2
Problems with urination 43.4 47.0 45.8
Anadipsia 40.3 49.2 46.0
Headaches 46.5 47.5 47.1
Increased appetite 50.4 60.2 56.7
Shortage of breath 53.5 61.0 58.4
Increased Libido 61.2 60.6 60.8
Diminished thirst 57.4 67.8 64.1
Sensory loss in extremities 63.6 67.4 66.0
Diarrhoea 71.3 66.5 68.2
Cardiac pain 71.3 67.4 68.8



Four groups

Results of Drug Approval Cohort Study

Secondary study endpoint: Dosages of study medication

(Methadone equivalents in mg)

Intention to treat analysis
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mg methadone
equivalents Mean daily dosages (95% C.I.) by substitution strat egies

mean number of daily applications: 1.98 (SD 0.70, min = 0; max = 5/day) 

mean number of daily applications: 2.81 (SD 1.15; min = 0; max = 8/day



Two groups

Results of Drug Approval Cohort Study

Secondary study endpoint: Co-Use of Substances 

Intention to treat analysis



mean 
(days) SD

mean 
(days) SD

Alcohol 8,6 12,2 8,2 12,2
Alcohol (> 5 standard drinks) 0,2 1,3 1,2 5,4
Heroin 20,9 13,1 21,6 13,2
Benzodiacepines 5,2 10,8 9,9 13,6
Cocaine 2,9 7,5 4,8 8,6
Cannabis 11,1 13,4 11,8 13,2

  Substance consumption during 30 days prior to study  entry

Substance

Groups 1&2 (n=124) Group 3 (n=227)

Substance Use at Study Entry 



None 1 per week 2-4 times 
per week

5-6 times 
per week

Daily > 1 per day

Nicotine 3.7% 0.4% 0.2% 0.9% 1.8% 93.0%
Alcohol 41.3% 16.6% 14.5% 5.6% 13.8% 8.3%
Cannabis 48.2% 13.4% 10.2% 6.2% 9.0% 13.1%
Benzodiazepines 73.5% 8.5% 3.4% 0.5% 5.8% 8.3%

Methaqualone 77.4% 9.9% 7.0% 1.4% 1.2% 3.0%

Cocain 95.2% 2.5% 0.7% 0.4% 0.4% 0.9%
Cocktail 94.0% 3.4% 1.2% 0.0% 0.4% 1.1%
Amphetamines 97.7% 1.8% 0.2% 0.2% 0% 0.2%

Relative frequency of substance use during last wee k (self report)

Co-use of substances (self report)
in groups 1 and 2 during five measurements (n=567)

none 86.0%
1-2 days 6.1%
3-7 days 4.0%

above 3.9%

Co-use of illegal heroin 
(Groups 1&2) last 30 days

Co-use of illegal heroin 
(self report)
in groups 1 and 2 
at 1-year follow up
(medical interview)



Treatment Failure (Death, Prison, no show, Emprisonment, ...

Positive Termination (Abstinence based treatment, MMT)

Results of Drug Approval Cohort Study

Secondary study endpoint: Reason for leaving study

Intention to treat analysis



Survival Time by Reason of Leaving
(All Entries since Jan 1, 2001 until Feb 29, 2004; n=948)
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Survival Time by Reason of Leaving 
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Two groups

Results of Prolongued Cohort Study

Retention rate since start of oral medication 
until July 18, 2008

Intention to treat analysis



Retention rate since start of oral medication

 Tablets only
 Tablets and 

        other opioids

0
365

730
1095

1460
1825

2190
2555

2920
3285

3650
4015

4380
4745

Days since first day of oral DAM (until July 18, 2008)

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0
C

um
ul

at
iv

e 
P

ro
po

rt
io

n 
S

ur
vi

vi
ng

No hints on relative advantages of 
tablets only vs. combined regimen



Selection Bias?

If the risk of leaving heroin assisted treatment is time 
dependent (e.g. decreasing with time), than observation

of patients having started p.o. medication prior to study 
entry might result in biased estimates. 

=> Comparison of survival curves of patients having started 
p.o. medication in November, 2003 vs. earlier . 



Retention rate according to enrollment status

 Tablets prior 
        to November 2003
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c2 = 1.6804
d.f.= 1
p = 0.1949



Multiple Treatment Episodes

Do multiple treatment episodes reflect chronification of 
problems? => shorter durations of later episodes

Is multiple substitution treatment associated with better 
outcome? => longer durations of later episodes

=> Comparison of survival curves by number of treatment 
episode separately for DAM i.v. versus DAM p.o. 



Duration of Treatment Episodes in i.v. Consumers

 First
 Second 
 Higher 
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later episodes are similar to earlier ones.



Duration of Treatment Episodes in p.o. Consumers

 still  i.v.
 1st  p.o.
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Oral users stabilize after 
changing from i.v. to p.o. use .  



Reference for study

Frick U., Rehm J., Kovacic S., Ammann J., Uchtenhagen A. 
(2006).  A prospective cohort study on orally administered 
heroin substitution for severely addicted opioid users.  
Addiction, 101(11), 1631-1639.

Or German…..



Long Term Comparisons

Do p.o patients show advantages to i.v. after several 
years?

=> Comparison of survival curves DAM i.v. versus DAM 
p.o. 



Retention rate by application mode
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Current legal status of DAM p.o.

DAM p.o. has received the status of an „orphan drug“ by 
SwissMedic in 2008. Further results are requested.

DAM p.o. still not formally approved in Switzerland.

( Critique mainly based on non-randomized study. ) 

Treatment of patients (under bureaucratic hurdles) 
is nevertheless possible and is ongoing.



On the role of heroin prescription within 
the continuum of care

DAM i.v. and DAM p.o is only a very small part of the 
substitution therapy picture in Switzerland



Number of MMT treatments in CH with 30,000 estimated 
opioid abusers for the time period after 1995 
(3/5 in MMT any given year after 2000)
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And on any given day: 
per 16. September 2005 
Methadone 14,361 
Heroin 1,296 
Buprenorphine 446 
Morphine, 
Codeine, etc. 111 

Total 16,214 
 



Thank you for your 
attention!

... from the viewpoint of 
the manufacturer: 
„The problem .... 

has been solved ....“





Impact of historical 
periods

on HAT outcome?

Adherence to Swiss Heroin Assisted Treatment by Tre atment Cohorts
Time from first entry to last treatment failure (October 23, 2007)
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Time from first entry to positive ending (October 23, 2007)
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On the role of heroin prescription within 
the continuum of care

DAM i.v. and DAM p.o is only a very small part of the 
substitution therapy picture in Switzerland



... oral heroin as one component 
in a mix of therapeutic strategies.


