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Abstract

interruption, and associated factors.

bad physical health, and higher methadone dose.

treatment will re-enter treatment within 5 years.

Treatment interruption, Switzerland

Background: To determine, in a region of Switzerland, the duration of retention in opioid substitution treatments
with methadone (OSTM), duration of treatment interruptions, probability of re-entry to treatment after a treatment

Methods: A secondary analysis of registry-based data was performed with patients (n = 2880) registered in the
methadone treatment register database of the Public Health Service of the canton of Vaud between January 1,
2001 and June 30, 2008. Survival analysis and multivariate analysis was conducted.

Results: The probability of remaining on treatment was 69% at 1 year and 45% at 3 years (n =1666). One-third of
patients remained on treatment beyond 5 years. The estimated hazard of leaving treatment was increased by a
ratio of 1.31 in the case of a first treatment (P=0.001), 1.83 for those without a fixed home (P < 0.001), and 1.29 for
those younger than 30 years old (P < 0.001). The probability of having begun a new treatment after a first
interruption was 21% at one year, 38% at 3 years, and 43% at 5 years (n= 1581). Factors at the interruption of
treatment associated with a higher probability of re-entering were: interruption not due to methadone withdrawal,

Conclusions: OSTM are long-term (maintenance) treatments in Switzerland. Younger age, bad living conditions at
entry, and first treatment are predictors of lower retention. Approximately one-half of patients who interrupt

Keywords: Opioid substitution, Methadone maintenance, Methadone registry, Treatment duration,

Background

Opioid substitution treatments with methadone (OSTM)
have markedly developed in Switzerland (about 7.66 mil-
lion inhabitants) increasing from approximately 5000
patients on treatment in 1989 to more than 18 000 in
2000 [1]. In 2008, more than 16 500 persons were on
OSTM in Switzerland [2], among an estimated number
of opiate-dependent persons in Switzerland of 25 000
[3]. The decrease between 2000 and 2008 is estimated
to be due to a decrease in the number of new heroin
consumers. This evolution has also occurred in other
European countries; for example, in Norway, the num-
ber of treatments rose from less than 500 in 1998 to
3000 in 2004 [4].
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First conceived as a therapeutic response that was li-
mited in time and ended with a withdrawal from metha-
done [5], OSTM progressively evolved towards maintenance
treatments that are considered necessary over the long-
term (methadone maintenance treatments, MMT) [6].
The current representation of drug dependence is that of
a chronic disease with repeated phases of consumption,
abstinence, and treatment [7]. Periods of abstinence are
mostly short [8,9] and are often followed by relapse [10].
In Switzerland, a therapeutic approach based on patients’
needs is currently recommended [11], and most OSTM
are probably MMT.

In the Swiss canton of Vaud (about 730 000 inhabi-
tants), the number of OSTM followed the same trend of
increase and stabilisation: since 2000, approximately
1600 patients have benefitted from an OSTM. Treat-
ments require an authorisation from the chief cantonal
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medical officer, and are administered mainly by general
practitioners (GPs) in private practice who are allowed
to begin and regularly follow MMT. The two specialized
drug treatment centres follow only one-third of all
patients. Access to treatment is unlimited and treat-
ments are mainly oriented towards long-term MMT.
Treatments have to be in accordance with the guidelines
[12] laid down by the Cantonal Health Department
regarding treatment induction, doses, mode of delivery,
controls, security, rules for “take home” formulations,
etc. Documents of entry to treatment or prolongation of
treatment have to be filled in by the GP requiring a pre-
scription authorization (see below under methods).
Methadone in 1% solution (syrup) is the substance of
reference, but buprenorphin or — rarely - oral slow re-
lease morphine may also be prescribed, according to the
guidelines from the Swiss Society of Addiction Medicine.
These last two products are very seldom used. Medical
doctors requiring a treatment authorization from the
chief cantonal medical officer for the first time have to
engage in the continuous educational programme on
methadone. Evaluation of abstinence from drug con-
sumption is regularly conducted (e.g. with urine con-
trols). Continued drug use has to be reported to the
authority but is not a compulsory reason for removing
the patient from treatment.

Many studies have analysed treatment retention in
OSTM [4,13-20] or factors associated with retention
[21,22]. Waal’s evaluation of substitution treatments in
Norway showed a high retention rate in spite of very re-
strictive treatment rules, with less convincing results
regarding treatment outcome (rehabilitation) [4]. Accor-
ding to Magura et al. [22], factors associated with retention
are mainly related to treatment characteristics: only two of
16 pre-treatment variables, compared with five of six
during-treatment variables, had significant effects on reten-
tion. Others have analysed the periodicity of treatment(s)
and relapse(s) over time: as reviewed by Magura et al.
in 2001 [23] and Amato et al. in 2005 [24], a high rate
of relapse after the end of methadone treatment and a
rapid return to treatment have been described. In a co-
hort analysis in New South Wales, Burns et al. reported
an estimate of 197 days for treatment duration and a
mean of 2.5 treatment episodes per patient [14].

Few studies have analysed the patterns of treatment his-
tory - i.e. the occurrence of several consecutive treatment
episodes with interruptions in-between - or the duration
of treatment interruptions. In Alicante [25], a survival
analysis conducted on patients on MMT demonstrated
that 16% of patients had more than one treatment epi-
sode, with a median interruption duration of 13 months.
Patients who re-enrolled had longer total time within
MMT than patients retained in treatment and drop-outs.
This is also apparent in the study of Nosyk et al. [26].
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The objectives of this study are — by using registry-
based data:

e To estimate the duration of retention in MMT
(median duration and probability of staying in
treatment at different times), and the factors present
at the initiation of the treatment that are associated
with treatment duration.

e To estimate the duration of interruption, the
probability of re-entry to treatment after a first
interruption of treatment, and the factors present at
the end of the first treatment period that are
associated with re-entry.

Methods
In the canton of Vaud, methadone treatment can be
prescribed and prolongations obtained only with a
compulsory official authorization from the Chief can-
tonal medical officer, and each authorization (“entry”)
“prolongation” or “end of treatment” document is
retained in the methadone treatment register of the
canton of Vaud. The analysis includes completely anon-
ymized data of all patients registered in the methadone
treatment register database of the Public Health Service of
the canton of Vaud between January 1, 2001 and June 30,
2008. As a result, no connection to any other database
such as the death register is possible. The database
only contains a patient number for each patient; the
corresponding name is retained in the Public Health
Service of the canton of Vaud and remained unknown
to the researchers. This research received the approval
of the Chief medical officer of the canton. It is a se-
condary and retrospective analysis of anonymous data
and obtaining patient consent in this situation is not
possible.

Each patient can have three types of documents
recorded in the register under his/her patient number:

e “entry” documents, which are completed by the
doctor at each new entry to treatment, to receive
authorization from the Chief medical officer;

e ‘“requests for a prolongation of treatment
authorization”, which are completed by the doctor
every 12 months; several requests for prolongation
may follow, year after year;

e “end of treatment” documents, which are completed
by the doctor in cases of treatment interruption and
include the reasons for interruption: true end of
treatment with methadone withdrawal or
interruption of treatment for other reasons, or
transfer to another doctor.

Each doctor following a patient on methadone must
complete these documents; data are sent to the Public
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Health Service which records them in the registry and
then delivers the treatment authorization.

In case of transfer to another doctor, a relatively long
period may elapse before the new doctor sends the new
“entry” document, even if the patient continues MMT.
Because of this administrative delay up to 2 months be-
fore the registration of the new treatment document, we
have considered in this analysis a period of more than
two months to define a treatment interruption.

The following variables were included in the analysis:
age, gender, living conditions (fixed abode, without fixed
abode, or institution including prison), source of income
(full-time or part-time employment, social insurance, so-
cial aid), had a previous methadone treatment (yes/no),
currently injecting (yes/no), health (HIV test [yes/no-not
known] and HIV status [positive/negative-unknown],
HCV test [yes/no-not known] and HCV status [positive/
negative-unknown], physical condition [good/bad], psy-
chological condition [good/bad] and social situation
[good/bad], as estimated by the doctor without standar-
dized rating system), treatment administration mode
(only 2 mentions proposed without more precision:
methadone delivered each day or 1 to 4 times each
week), and methadone dose (maintenance dose). We
chose not to include the available variable “drugs use
during the treatment (heroin, cocaine/daily, occasionally,
no use during last month)” because of the bad quality of
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the data (many missing data). The “end of treatment”
document includes in addition reasons for stopping:
dropping out, methadone withdrawal, move to another
canton, transfer to another doctor, entry into prison,
death, other. It also includes the daily dose of metha-
done at the time of interruption.

Statistical analysis
The duration of treatment and the duration of interrup-
tion were estimated using the Kaplan-Meier method.
Their statistical association with various factors of inter-
est was assessed using a log-rank test. P-values smaller
than 0.05 were considered statistically significant.

The data were processed using SPSS software (version
15.0) for Windows (SPSS Inc., Chicago, Illinois 60606).

The survival analysis of being in treatment was calcu-
lated from the first entry questionnaire registered after
January 1, 2001. Each patient having at least one entry
questionnaire between January 1, 2001 and June 30,
2008 was included in the analysis, (i.e., for 1666 patients;
n=497 + 549 + 188 + 91 + 137 + 131 + 59 + 13 + 1 = 1666,
see Figure 1). For patients who had several treatment
episodes (an episode being a period of treatment without
interruption), only the first treatment episode was
included in the analysis, i.e. the unit of analysis was the
patient.

2001

n=541 (19.7%)
n=497 (18.1%) +
n=542 (19.7%) |
n=549 (20%) +!
n=188 (6.8%) +!
n=91 (3.3%) +!
n=137 (5%) +!
n=131 (4.8%) +!
n=59 (2.1%) +!
n=13 (0.5%) +!
_ — n=1 (0%) +!

time

n =541 (19.7%).
30th, 2008", n =497 (18.1%).
2008", n =1 (0.0%).

+ group of individuals included in the analysis of treatment duration.
I group of individuals included in the analysis of treatment interruption.

Figure 1 Number of patients by pattern of treatment history, 2001-2008. Each line represents a pattern of treatment history with the
number and proportion of patients exhibiting this pattern. The length of the line is not proportional to the duration of treatment, only the fact
that the line is cutting or not the lower or the upper limit of the observation (January 1°* 2001, June 30, 2008) is of interest. For example,

- the first line represents the pattern “having had one treatment episode, beginning before January 1%, 2001, and ending after June 30th 2008",

- the second line represents the pattern “having had only one treatment episode, beginning between January 1°" 2001, and ending after June

- the last line represents the pattern “having had more than 4 treatments episodes beginning after January 1°" 2001, ending before June 30th,

2008
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Table 1 Treatment duration and associated characteristics at entry, 2001-2008

Total N Number of Median In treatment at In treatment at In treatment at P-value
events* (days) 1 year % 3 years % 5 years %
All 1666 982 898 69 45 34

Had a previous treatment

Yes 1314 765 982 71 50 37 0.001

No 352 217 643 63 36 27

Sex

Male 1190 711 868 69 42 32 0.088

Female 476 271 1039 73 50 38

Age

<30 years 700 454 718 64 41 28 < 0.001
>30 years 965 527 1037 72 50 40

Living conditions

Fixed abode 1282 715 1091 74 50 36 <0.001
Without fixed abode 160 110 377 50 27 25

Institution/Prison 189 138 434 52 27 23

Full-time job
No 1260 741 876 70 48 32 0925
Yes 406 241 957 72 48 37

Social insurance

No 1435 858 889 68 43 33 0.093
Yes 231 124 1117 74 51 39

Social aid

No 1199 711 888 71 43 34 0.661
Yes 467 271 916 71 43 36

Good social condition

No 1241 741 868 71 43 34 0.263
Yes 425 241 1078 71 51 39

Good psychological condition

No 1239 741 888 71 43 34 0.26
Yes 427 241 960 71 47 39

Good physical condition

No 751 456 887 71 43 34 0.726
Yes 915 526 916 71 43 34

Hepatitis C status

Negative or Unknown 1132 660 909 72 46 32 0.69
Positive 534 322 869 68 44 36

HIV status

Negative or Unknown 1562 918 909 70 50 32 0.852
Positive 104 64 779 71 42 38

Currently injecting

No 1065 602 946 72 41 35 0.089
Yes 601 380 792 63 48 35

Number of methadone deliveries per week

1to4 454 236 1061 75 49 37 0.009
>4 1060 646 842 67 43 32
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Table 1 Treatment duration and associated characteristics at entry, 2001-2008 (Continued)

Daily methadone dosage

0.1 to 30 mg 450 260 842
31 to 50 mg 507 297 1057
51 to 75 mg 335 191 869
>75 mg 318 192 918

68 40 29 0407
72 48 34
70 46 38
68 44 34

* An event is defined by the interruption of treatment, i.e. having an “end of treatment” document.

The probability of re-entering treatment after an inter-
ruption (i.e. having a new document of entry to treat-
ment) was calculated from the date of the first “end of
treatment” document registered for each patient. One
thousand seven hundred and eleven patients had an inter-
ruption of treatment attested by an “end of treatment”
document established between January 1, 2001 and June
30, 2008 (n =542 +549 + 188 +91 + 137 + 131 +59 + 13 +
1=1711, see Figure 1 which shows the distribution of the
various patterns of treatment history). However, patients
for whom the reason for the interruption of treatment was
death were excluded from the analysis (7 =130) because
they had no chance of coming back. Therefore, the prob-
ability calculation was conducted on only 1581 patients.

A multivariate analysis to test for the simultaneous asso-
ciation of various factors with the duration of treatment or
interruption was carried out using a Cox regression model.

Results

Population

Overall, 2880 different patients were registered in the
database between January 1, 2000 and June 30, 2008. For
87 patients, the documentation was insufficient to deter-
mine the evolution of treatment (only one document
was found); these patients were excluded from the ana-
lysis. For 44 patients, the dates and sequence of the va-
rious documents of “entry”, “prolongation”, and “end of
treatment” were chronologically aberrant; these patients
were also excluded.

The analysis was conducted with the remaining 2749
patients for whom several documents were available, in-
cluding one “entry” or one “end of treatment” document.
Among these 2749 patients, 541 (19.7%) had begun
treatment before January 1, 2001, had had a prolonga-
tion document for each year until 2008 and continued
their treatment without interruption until June 30, 2008
(Figure 1).

A majority of patients (57.8%) had only one treatment
episode spanning the entire period, a treatment episode
being a period of treatment without any interruption.
Among them, 497 patients had only an “entry” docu-
ment followed by several “prolongation” documents be-
cause their treatment episode was still ongoing at the
end of the study period. Similarly, 542 patients had only
an “end of treatment” document after several “prolongation”

documents because during the study period, they completed
a treatment episode begun before 2001 and had not re-
entered treatment by June 30, 2008. Five hundred forty-nine
persons had a single “entry” document followed or not by
“prolongation” documents and an “end of treatment” docu-
ment recorded during the period: these individuals began
and completed a single treatment episode between 2001
and 2008.

Five hundred forty-seven patients (19.9%) had two
treatment episodes during the study period; among
them, 279 patients initially had an “end of treatment”
document, which was followed by the beginning of a
new treatment (still ongoing at June 30, 2008 for 188
individuals). Other patients (n = 268) began a treatment,
stopped it, and entered again (for 137 of these patients,
this episode was still ongoing at the end of the study
period, while 131 had finished their second treatment
episode). A small proportion of patients (2.6%) had more
than two treatment episodes: 59 persons had three, 13
persons had four, and one person began and ended treat-
ment six times during the study period.

Treatment duration

The survival analysis for the first treatment episode
reveals that, of the 1666 patients registered as beginning
treatment during the study period, 982 finished this
treatment episode before June 30, 2008. Reasons for ha-
ving an “end of treatment” document included interrup-
tion (for various reasons) or the actual end of treatment
(withdrawal from methadone). The probability of remaining
on treatment was 69% at 1 year and 45% at 3 years; one-
third of patients remained on treatment beyond 5 years
(Table 1).

The duration of treatment varied with regard to a
range of factors present at treatment initiation (Table 1
and Figures 2 and 3). Variables associated with shorter
treatment duration were: participating in the first treat-
ment episode, living without a fixed abode or living in
an institution/prison, being younger than 30 years old,
and having methadone delivered 4 times a week. Metha-
done maintenance dosage reached at the beginning of
treatment, state of health as estimated by the doctor,
source of income, and gender were not associated with
treatment duration.
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Figure 2 Proportion of patients in treatment, 2001-2008 (n = 1666).

When the treatment was a first treatment episode, the
interruption of treatment (regardless of reason) came
earlier: 63% of patients undergoing the first treatment
episode remained on treatment at one year (36% at
3 years), while 71% of patients who had been in treat-
ment previously, remained on treatment at one year
(50% at 3 years) (P =0.001). Fifty percent of patients aged
30 years and older remained on treatment after 3 years,
compared with only 40% of patients younger than 30 years
of age. It was estimated that 50% of persons living in a
fixed abode at the beginning of treatment would still be
on treatment after 3 years, compared with only 27% of
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people not living in such conditions (P<0.001). For
patients living without a fixed abode, the probability of
leaving treatment was particularly high. When the doctor
reported, at the beginning of treatment, that the patient
could receive his/her methadone doses for several days,
the probability of being on treatment after 3 years was
higher (P < 0.001).

In a multivariate Cox regression model including the
four factors that were significant in the univariate ana-
lyses above, the estimated hazard of ending the treatment
was increased by a ratio of 1.31 for participants in a first
treatment (P = 0.001), by a ratio of 1.82 for those lacking a
fixed abode (P < 0.001), and by a ratio of 1.29 for patients
younger than 30 years old (P < 0.001). Having methadone
delivered each day was no longer significant (P =0.52).
We checked for interaction between the mode of delivery
and living condition: there was no significant interaction
between these two factors (P =0.13).

Probability of re-entering treatment after an interruption

The probability of having begun a new treatment episode,
calculated for 1581 studied patients, was 21% at one year,
38% at 3 years, and 43% at 5 years. After 5 years, the prob-
ability of re-entry became very small, with a flattening of
the survival curve of interruption (Table 2 and Figures 4
and 5). The probability of having begun a new treatment
episode differed according to the reasons for interrupting
treatment and the characteristics of the patient at the time
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Table 2 Duration of intervals between treatment episodes and associated characteristics at treatment interruption,

2001-2008

Total N Number of Percentile Out of treatment Out of treatment Out of treatment P-value

events* 75 (days) at 1 year % at 3 years % at 5 years %

All 1581 618 478 79 62 57
Sex
Male 1118 445 455 79 62 56 0.395
Female 461 173 505 80 64 59
Age
<30 years 591 235 432 79 63 56 0.886
>30 years 986 382 491 79 63 58
Living conditions
Fixed abode 482 178 612 82 65 58 0.996
Without fixed abode 30 12 501 87 62 57
Institution/Prison 149 53 496 78 65 60
Full-time job
No 1425 572 448 77 61 56 0.011
Yes 154 46 806 82 72 66
Social insurance
No 1460 582 466 77 62 57 0.071
Yes 119 36 547 71 72 65
Social aid
No 1377 533 474 79 63 57 0.674
Yes 202 85 496 79 59 67
Good social condition
No 1388 567 442 77 60 56 <0.001
Yes 193 51 1215 89 77 71
Good psychological condition
No 1350 547 442 77 60 54 0.003
Yes 231 71 960 84 75 64
Good physical condition
No 1205 500 433 77 60 53 <0.001
Yes 376 118 794 83 71 64
Hepatitis C status
Negative or Unknown 1316 510 488 79 63 57 0.753
Positive 263 108 445 72 60 57
HIV Status
Negative or Unknown 1530 597 484 79 62 57 0.519
Positive 49 21 395 72 60 57
Currently injecting
No 1470 572 480 79 63 57 0.767
Yes 11 46 433 79 61 57
Reason for stopping treatment
Drop-out 488 217 391 75 58 48 <0.001
Methadone withdrawal 407 125 826 85 71 63
Other reason 686 276 410 77 61 55
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Table 2 Duration of intervals between treatment episodes and associated characteristics at treatment interruption,

2001-2008 (Continued)

Daily methadone dosage

0.1 to 30 mg 548 165 945
31to 50 mg 272 124 390
51to 75 mg 204 101 289
>75 mg 266 120 312

85 73 65 <0.001
77 58 48
72 53 45
72 55 49

* An event is defined by re-entry to treatment, i.e.having a new document of entry to treatment.

of the interruption. Among patients who had finished
their treatment and been withdrawn from methadone, the
probability of re-entering treatment after one year was
15%; among patients considered drop-outs at the moment
of interruption, this probability rose to 25% (P <0.001).
After 3 years, it is estimated that 42% of drop-outs are
back in treatment, compared with 29% of persons ending
treatment with a withdrawal from methadone. A higher
maintenance methadone dosage at the time of interrup-
tion was significantly associated with the probability of
returning to treatment (P < 0.001).

Having a full-time job at the time of treatment inter-
ruption (P=0.011), a good state of psychological health
(P =0.003) or physical health (P <0.001), and a good so-
cial situation (P<0.001) were significantly associated
with a higher probability of not returning to treatment.

In a multivariate Cox regression model including the six
factors that were significant in the univariate analyses
above, the fact of having a full-time job was no longer sig-
nificant (P = 0.97), as were social condition (P = 0.22), xand
psychiatric condition, P =0.42), while having a bad phy-
sical condition was just significant (P =0.011). When ap-
plying a backward selection method, we could find a
model including three significant factors; the estimated
hazard of re-entering treatment was increased by a factor
of 1.32 if treatment had not been successful (P =0.02), by a
ratio of 1.48 for patients in a bad physical condition (P <

N
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Figure 4 Duration of intervals between treatment episodes,
2001-2008 (n=1581).

0.001), and by a factor of 1.59 if the methadone dosage
was more than 30 mg per day (P < 0.001).

Discussion

This study confirms that OSTM are actually long-term
treatments in the studied region of Switzerland. A ma-
jority of patients followed their treatment continuously:
among the patients registered between 2001 and 2008,
77.5% had only one treatment episode during the study
period, including a group (19.7% of all patients) that had
initiated treatment before the beginning of the study
period (i.e., before January 1, 2000) without any inter-
ruption until June 30, 2008, the date of the end of the
study period. Among those who started a treatment epi-
sode between January 1, 2000 and the end of the period,
69% remained in treatment after one year and 45% after
two years. The risk of interrupting treatment appeared
higher during the first 12 months of treatment.

The duration of treatment retention varies widely across
different studies. A German study [18] observed that 50%
of patients continued their treatment for more than 7 years,
with a 65% retention rate at one year. Another study in
Spain reported similar results, with a 60% retention rate at
one year and 38% at 3 years [25]. In a recent US study,
shorter treatment duration (mean 8 months) and lower re-
tention rates were observed [13]. Low retention rates at
one year (25-50% in certain studies) were reported in a
2001 review by Magura et al. [23], who identified the re-
strictive and coercive nature of specific treatment regi-
mens as factors associated with low retention rates. A
study of the treatment system in Norway [4] that demon-
strated low retention rates resulted in the loosening of
conditions of access to treatment and a modification of
exclusion rules. A recent Italian longitudinal study con-
ducted on more than 5000 patients [27] concluded that
abstinence-oriented treatments were associated with lower
retention rates than substitution-oriented treatments. A
previous study had also demonstrated poorer outcomes
with methadone reduction regimens than with methadone
maintenance regimens [20].

The high retention rate measured in the canton of
Vaud may be linked with the availability of a wide range
of substitution treatment options, from treatment with
abstinence objectives (high-threshold treatments) to
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treatment with risk reduction objectives (low-threshold
treatments). This high retention rate is expected to improve
patients outcomes in particular in terms of decreasing her-
oin consumption, decreasing i/v drug use and associated
risks [28].

In our study, the probability of interrupting treatment
was higher in cases of first treatment episode, in persons
without a fixed abode, and in persons younger than
30 years of age. Bell et al. already identified lower retention
rates in cases of first treatment episode [15], and lower age
has been associated with lower retention rates in several
studies [13,16,22]. Health-related variables and methadone
dose were not associated with treatment duration, al-
though methadone dose has been identified as a factor
predictive of retention [16,29]. It is likely that the metha-
done dosage reported in the entry document in our study
does not reflect the final maintenance dosage. In another
study using registry data, conducted in Ontario, Canada,
where methadone treatment may also be administered by
general practitioners, the probability to have longer treat-
ments episodes (730 days or more) was negatively asso-
ciated with the number of episodes [30].

The duration of the interruption between two treat-
ment episodes has not been studied, although it is
known that many patients experience several treatment
episodes [25,31-33]. We observed that, after a treatment

interruption, a one-year probability of re-entering treat-
ment of 21% and a five-year probability of 43%; the
probabilities were lower when the treatment interruption
was a “true” end of treatment featuring methadone with-
drawal. After five years, the probability of re-entering
was very low regardless of the reason for interruption.

Gossop et al. [32] observed that 50% to 60% of persons
who had stopped treatment had re-entered into one or
another modality of treatment. Ball and Ross [33] esti-
mated that approximately 70% of patients who ended a
treatment with a withdrawal from methadone had either
re-entered treatment or resumed consumption of opiate
drugs of abuse.

Three factors at the interruption of treatment were asso-
ciated with a higher probability of re-entering: an interrup-
tion not due to methadone withdrawal, bad physical
health, and higher methadone dose. Bell et al. [34] demon-
strated that the significant predictors of re-entry to treat-
ment were younger age and shorter duration of the first
treatment episode.

The long treatment durations associated with high rates
of re-entry after interruption observed in our study con-
tribute additional thoughts to the debate regarding the real
possibilities of methadone withdrawal in OSTM. In light
of the known protective effects of methadone maintenance
on mortality [35,36], some professionals question the
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relevance of methadone withdrawal, particularly whether
it would be an inappropriate solution for many patients on
MMT [5]. In this context, Clausen et al. [36] insist on the
importance of retaining patients in treatment or rapidly re-
integrating them in cases of interruption. Strike et al. [30],
in their study of predictors of retention, suggest that repeat
episodes may not be as beneficial as previous research
reports.

In our study, the probability of re-entering was asso-
ciated with bad conditions at the time of interruption
and most cases who re-entered did so within one year,
suggesting that drop-outs have the capacity to reinte-
grate rapidly and therefore to reduce their risks (in par-
ticular linked with injection). However, a non-negligible
proportion of patients who interrupted treatment were
still out of treatment after five years, and even if we do
not know anything about their situation (particularly
regarding mortality after interruption for another cause),
it is possible that successful methadone withdrawal oc-
curred in a part of this group. However, it was not possible
to link this database with other databases, especially on
mortality. More research is still needed to assess long-
term outcomes after treatment interruption (regardless of
cause) in long-term MMT.

Our study has limitations. The first limitation is that
the analysis covers only one region of Switzerland. How-
ever, this region represents 10% of the population, and
treatment recommendations issued by the Federal Office
of Public Health are applied in the canton of Vaud.

The probability of staying in treatment was calculated
on the basis of the first “entry” document registered du-
ring the considered period. Many of these treatments
are not first treatments (the information is available) and
this overestimates the general probability of staying in
treatment since the analysis shows a lower retention for
first treatments. We nevertheless chose this option to in-
crease the number of patients in the model.

Because long delays have been observed in the admin-
istrative transmission of documents when the patient
was transferred to a different doctor [37], we considered
that when the duration of the interruption was less than
2 months, there was no treatment interruption. We may
have overestimated treatment retention and underesti-
mated the number of drop-outs by doing so. Further-
more, the register only includes patients living in the
canton of Vaud. When a person begins treatment, a pre-
vious treatment in another canton may not be men-
tioned. This would lead to a possible underestimation of
the duration of treatment.

The poor quality of data on drug use during the treat-
ment was another limitation to the analysis of the data-
base, as was the fact that the assessment of the
psychological and physical state of the patient as well as
its social inclusion was left to physician appreciation
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without standardized measurement. The quality of the
information on socio-demographic variables and other
health information (HIV/ hepatitis) was good. Overall,
we feel that these registry-based data are robust and pro-
vide useful information to health providers.

Conclusions

OSTM are long-term (maintenance) treatments in
Switzerland. Younger age, bad living conditions at entry,
and first treatment are predictors of lower retention. Ap-
proximately one-half of patients who interrupt treatment
will re-enter treatment within 5 years.

Abbreviations
OSTM: Opioid substitution treatments with methadone; MMT: Methadone
maintenance treatments; GPs: General practitioners.

Competing interests
The authors declare no competing interests.

Authors’ contributions

All the authors have contributed substantially. TH participated in the
conception of the study and of the analysis, managed literature search,
prepared the database, analysed the data, and prepared the first version of
the manuscript. VR supervised the analysis of the data, and conducted
specific parts of it. FDA participated in the conception of the study and of
the analysis, participated in the analysis. All 3 authors discussed and revised
the manuscript, approved the final manuscript and the submission of the
manuscript.

Acknowledgements
This study was financed by the Public Health Service of the canton of Vaud,
Switzerland.

Received: 24 May 2012 Accepted: 19 December 2012
Published: 28 December 2012

References

1. Schorr D, Kiinzi U: Was sagt uns die methadonstatistik Gber die
Entwicklung der letzten Jahre? Ein Vergleich zwischen ausgewahlten
Kantonen [What do the methadone statistics tell us about
developments over the last few years?]. Abhdngigkeiten 2007, (3):22-31.

2. Die Nationale Methadonstatistik. Bern: Bundesamt flr Gesundheitswesen
(BAG); 2010.

3. Hosek M: Substitutionsbehandlungen in der Schweiz: Fortsetzung einer
Erfolgsgeschichte. Suchtmagazin 2006, 1:3-9.

4. Waal H: Merits and problems in high-threshold methadone maintenance
treatment. Evaluation of medication-assisted rehabilitation in Norway
1998-2004. Fur Addict Res 2007, 13(2):66-73.

5. Jarvinen M: Approaches to methadone treatment: harm reduction in
theory and practice. Sociol Health llln 2008, 30(7):975-991.

6. Herrmann H: Aktuelle Praxis der Substitutionsbehandlung mit Methadon in der
Schweiz 2000. Basel: Gesamtschweizerische Erhebung bei den an der
artzlichen Opiatverschreibung Beteiligten une Betroffenen; 2001.

7. Zarkin GA, Dunlap LJ, Hicks KA, Mamo D: Benefits and costs of
methadone treatment: results from a lifetime simulation model.
Health Econ 2005, 14(11):1133-1150.

8. Termorshuizen F, Krol A, Prins M, van Ameijden EJ: Long-term outcome of
chronic drug use: the Amsterdam Cohort Study among Drug Users. Am J
Epidemiol 2005, 161(3):271-279.

9. Termorshuizen F, Krol A, Prins M, Geskus R, van den Brink W, van Ameijden EJ:
Prediction of relapse to frequent heroin use and the role of methadone
prescription: an analysis of the Amsterdam Cohort Study among drug
users. Drug Alcohol Depend 2005, 79(2):231-240.

10.  Hser Yl, Hoffman V, Grella CE, Anglin MD: A 33-year follow-up of narcotics
addicts. Arch Gen Psychiatry 2001, 58(5):503-508.

11. Swiss Society of Addiction Medicine: Substitution-assisted treatment in
opioid dependence. Summary of the clinical recommendations for



Huissoud et al. BMC Psychiatry 2012, 12:238
http://www.biomedcentral.com/1471-244X/12/238

20.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Substitution-assisted treatment (SAT) in opioid dependence issued by the
SSAM (Swiss Society of Addiction Medicine) in 2007. Bern: Federal Office of
Public Health; 2010.

Service de la santé publique du canton de Vaud: Directives du Médecin
cantonal concernant la prescription, la dispensation et ladministration des
stupéfiants destinés a la prise en charge de personnes dépendantes (état le
01.05.2010). Lausanne: Département de la santé et de I'action sociale du
canton de Vaud; 2010.

Mancino M, Curran G, Han X, Allee E, Humphreys K, Booth BM: Predictors of
attrition from a national sample of methadone maintenance patients.
Am J Drug Alcohol Abuse 2010, 36(3):155-160.

Burns L, Randall D, Hall WD, Law M, Butler T, Bell J, Degenhardt L: Opioid
agonist pharmacotherapy in New South Wales from 1985 to 2006:
patient characteristics and patterns and predictors of treatment
retention. Addiction 2009, 104(8):1363-1372.

Bell J, Trinh L, Butler B, Randall D, Rubin G: Comparing retention in
treatment and mortality in people after initial entry to methadone and
buprenorphine treatment. Addiction 2009, 104(7):1193-1200.

Davstad |, Stenbacka M, Leifman A, Beck O, Korkmaz S, Romelsjo A: Patterns
of illicit drug use and retention in a methadone program: a longitudinal
study. J Opioid Manag 2007, 3(1):27-34.

Perreault M, Heroux MC, White ND, Lauzon P, Mercier C, Rousseau M:
Treatment retention and evolution of clientele in a low threshold
methadone substitution treatment program in Montreal. Can J Public
Health 2007, 98(1):33-36.

Michels II, Stover H, Gerlach R: Substitution treatment for opioid addicts in
Germany. Harm Reduct J 2007, 4:5.

Harris KA Jr, Amsten JH, Joseph H, Hecht J, Marion |, Juliana P, Gourevitch MN:
A 5-year evaluation of a methadone medical maintenance program. J Subst
Abuse Treat 2006, 31(4)433-438.

Gossop M, Marsden J, Stewart D, Treacy S: Outcomes after methadone
maintenance and methadone reduction treatments: two-year follow-up
results from the National Treatment Outcome Research Study.

Drug Alcohol Depend 2001, 62(3):255-264.

Havens JR, Latkin CA, Pu M, Cornelius LJ, Bishai D, Huettner S, Rapp C,
Ricketts EP, Lloyd JJ, Strathdee SA: Predictors of opiate agonist treatment
retention among injection drug users referred from a needle exchange
program. J Subst Abuse Treat 2009, 36(3):306-312.

Magura S, Nwakeze PC, Demsky SY: Pre- and in-treatment predictors of
retention in methadone treatment using survival analysis. Addiction 1998,
93(1):51-60.

Magura S, Rosenblum A: Leaving methadone treatment: lessons learned,
lessons forgotten, lessons ignored. Mt Sinai J Med 2001, 68(1):62-74.
Amato L, Davoli M, Perucci CA, Ferri M, Faggiano F, Mattick RP: An
overview of systematic reviews of the effectiveness of opiate
maintenance therapies: available evidence to inform clinical practice
and research. J Subst Abuse Treat 2005, 28(4):321-329.

Esteban J, Gimeno C, Barril J, Aragones A, Climent JM, de la Cruz
Pellin M: Survival study of opioid addicts in relation to its
adherence to methadone maintenance treatment. Drug Alcohol
Depend 2003, 70(2):193-200.

Nosyk B, MacNab YC, Sun H, Fischer B, Marsh DC, Schechter MT, Anis AH:
Proportional hazards frailty models for recurrent methadone
maintenance treatment. Am J Epidemiol 2009, 170(6):783-792.

Salamina G, Diecidue R, Vigna-Taglianti F, Jarre P, Schifano P, Bargagli AM,
Davoli M, Amato L, Perucci CA, Faggiano F: Effectiveness of therapies for
heroin addiction in retaining patients in treatment: results from the
VEdeTTE study. Subst Use Misuse 2010, 45(12):2076-2092.

Macarthur GJ, Minozzi S, Martin N, Vickerman P, Deren S, Bruneau J,
Degenhardt L, Hickman M: Opiate substitution treatment and HIV
transmission in people who inject drugs: systematic review and meta-
analysis. BMJ 2012, 345:e5945.

Che Y, Assanangkornchai S, McNeil E, Chongsuvivatwong V, Li J, Geater A,
You J: Predictors of early dropout in methadone maintenance treatment
program in Yunnan province, China. Drug Alcohol Rev 2010, 29(3):263-270.
Strike CJ, Gnam W, Urbanoski K, Fischer B, Marsh DC, Millson M: Factors
predicting 2-year retention in methadone maintenance treatment for
opioid dependence. Addict Behav 2005, 30(5):1025-1028.

Goldstein A, Herrera J: Heroin addicts and methadone treatment in
Albuquerque: a 22-year follow-up. Drug Alcohol Depend 1995, 40(2):139-150.

32.

33.

35.

36.

37.

Page 11 of 11

Gossop M, Green L, Phillips G, Bradley B: Lapse, relapse and survival
among opiate addicts after treatment. A prospective follow-up study.
Br J Psychiatry 1989, 154:348-353.

Ball JC, Ross A (Eds): The effectiveness of methadone maintenance
treatment: patients, programs, services and outcome. New York; Berlin etc:
Springer-Verl; 1991.

Bell J, Burrell T, Indig D, Gilmour S: Cycling in and out of treatment;
participation in methadone treatment in NSW, 1990-2002. Drug Alcohol
Depend 2006, 81(1):55-61.

Fugelstad A, Stenbacka M, Leifman A, Nylander M, Thiblin I: Methadone
maintenance treatment: the balance between life-saving treatment and
fatal poisonings. Addiction 2007, 102(3):406-412.

Clausen T, Waal H, Thoresen M, Gossop M: Mortality among opiate users:
opioid maintenance therapy, age and causes of death. Addiction 2009,
104(8):1356-1362.

Huissoud T, Gumy C, Gervasoni J-P, Dubois-Arber F: Analyse de la statistique
des traitements a la méthadone dans le canton de Vaud: Période 2001-2008.
Lausanne: Institut universitaire de médecine sociale et préventive; 2010.

doi:10.1186/1471-244X-12-238
Cite this article as: Huissoud et al: Methadone treatments in a Swiss
Region, 2001-2008: a registry-based analysis. BMC Psychiatry 2012 12:238.

~
Submit your next manuscript to BioMed Central
and take full advantage of:
¢ Convenient online submission
¢ Thorough peer review
* No space constraints or color figure charges
¢ Immediate publication on acceptance
¢ Inclusion in PubMed, CAS, Scopus and Google Scholar
¢ Research which is freely available for redistribution
Submit your manuscript at ( -
www.biomedcentral.com/submit BiolVed Central
J




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Statistical analysis

	Results
	Population
	Treatment duration
	Probability of re-entering treatment after an interruption

	Discussion
	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	References

