CHARLES UNIVERSITY IN PRAGUE
THIRD FACULTY OF MEDICINE

Prague Psychiatric Center

Bjarne Nicolay Marcussen

Psychosocial benefits of substitution
therapy in opoid addicts. Buprenorphines
ver sus M ethadone

Diploma thesis

Prague, March 2010



Author of diploma thesis: Bjarne Nicolay Marcussen

Master's programme of study

Advisor of the thesis: MUDr. Tomas Paleni¢ek

Department of the advisor of the thesis: Prague Psychiatric
Center

Date and year of defense: June 2010



Written Declar ation

I declare that I completed the submitted work individually and only used the
mentioned sources and literature. Concurrently, I give my permission for this

diploma/bachelor thesis to be used for study purposes.

Prague, June 2010 Bjarne Nicolay Marcussen



Table of contents

0 1010102 TP 5
g1 To [ Tox 1 o o H PP TRPPPTPT 6
1. Substitution therapy and itsbackground.................ooiiiiii . 8
1.1 Provision of treatment, criteria and treatment goals.................... 9

1.2 Thesignificance of occupational reintegration.......................... 11
1.3Sef help activities.......ovveiiii i 11

1.4 PsychosoCial SUPPOIt......cue et e e e e e e een s 12

1.5 Opiate use and substitution around theworld............................ 13

2. Substancesprescribed...... ..., 16
2.1 Opioid receptorsand their function.............ccooviiiiiiiiii e, 16
2.2Treatment SIrategieS. .. ...ou ittt e et e e e e 17

23 Methadone. ... ... ..o 17

24 BUPrenorpPhine. ... .. ..ot 20

2.5 MethadonevsBuprenorphine..........c.ccooviiiiiiiiii i e, 21

2.6 SUDSLITULION IN PreEgNANCY ... ..ttt e e e e e e 23

2.7 Diamorphine (Neroin)..........cooeii i 23
CONCIUSION. .. e e e e e e 24

I ALIONS. .o e e e e 0025



Summary

Substitution therapy has shown to be a very effective treatment strategy to reduce
overdose related deaths and reducing the spread of HIV and Hepatitis C. It would
be fair to say that substitution treatment is necessary and the most important part in
the treatment process in opioid addiction also illustrated by the fact that it has
become widely used. It is proven to be more effective than medication assisted
detoxification and abrupt withdrawal treatment in reducing heroin use. The
psychosocial benefits regarding employment, family relations and crime are
evident. Methadone and buprenorphine are of different pharmacological natures
and have different effects on the patient. It is generally claimed that buprenorphine
has less of a euphoric effect, even though an increase in abuse has been reported in
several countries. Buprenorphine is a safer drug than methadone due to its dosing
ceiling effect, which virtually eliminates the danger over overdose. Both drugs
show similar effect in terms of retention rates when given in high doses. Overall
very little evidence so far exists that sustaining long-term abstinence after
buprenorphine maintenance is any more likely than after methadone maintenance.
It is likely to see substitution therapy programs being implemented on larger scale
world wide as the foremost treatment alternative to opioid addiction whether it be

with methadone, buprenorphine or other alternative medicaments.



I ntroduction

In this dissertation different aspects of addiction therapy in opioid addicts will be
discussed with a more detailed discussion on substitution therapy with methadone
and buprenorphin and its advantages. It is based on relevant articles identified by
PubMed search. Search terms included ‘opiate’, ‘heroin’, ‘dependence’, ‘substance
abuse’, ‘community maintenance’, ‘methadone’, ‘buprenorphine’, ‘clinical trial’,
and ‘substitution therapy’. In addition the Norwegian Journal Of Medicine

(Tidskriftet for den Norske Legeforening) and Internet websites were also used.

I chose the theme of my diploma thesis, psychosocial benefits in opioid addicts —
buprenorphine vs. methadone based on my long-term interest in this subject and
after having worked as a junior doctor at the department of Detoxification Narcotics

at Oslo University Hospital in Norway.

Opioid addicts account for a considerable amount of resources spent in social and
health institutions in Europe and the world in general (1). It has been shown in
several studies that the most effective treatment for people addicted to opioids -
which include illegal drugs such as heroin and opioid based prescription medication
- is "substitution therapy". In substitution therapy the patient is given an alternative

opioid medication with a safer profile and often in higher doses than necessary to



prevent withdrawal symptoms. By doing so the patient may find it harder to achieve
the euphoric effect of the illegal opioid substance and thereby prevent relapse to
drug abuse (2). Opioid substitution therapy is usually combined with counseling
services and other addiction recovery programs. This combination has been shown
to decrease drug related deaths (3). The results of research studies and practical
experiences from many different studies and experiences from clinics and
institutions clearly indicate that patients benefit substantially from substitution
therapy (ST) when it comes to drug related mortality and drug related morbidity
(blood born infections like HIV and Hepatitis C or infectious endocarditis)
(5,11,14,44,45,46). Furthermore ST has an impact on social circumstances like
employment and family relations (3). From a community point of view it has a

positive effect on crime rates and criminal recidivism (3,4).

Methadone maintenance therapy has long been viewed as the gold standard for
substitution therapy. However, due to concerns about abuse and overdose,
methadone treatment for opioid addiction is limited to specially licensed programs
that usually require daily visits from patients. This restrictive environment is a key
reason why methadone reaches less than 15% of patients needing treatment for

opioid addiction. (5)

Buprenorphine is a relatively newly approved medication that is an effective
alternative to methadone. Because it is safer and less susceptible to abuse, many
countries have permitted buprenorphine treatment to be delivered by qualified
physicians in their offices in addition to specialty treatment programs. This change
in the way treatment is provided has allowed substitution therapy to be offered to

more patients, in more locations, and at earlier stages of disease (5, 6).



1. Substitution therapy and its background

Heroin found its way to the European illicit market in the late sixties and early
seventies, and a rapid increase in the number of heroin users and addicts followed.
The European Monitoring Center for Drug and Drug Addiction (EMCDDA)
estimates that there are between 1.2 and 1.5 million problem opioid users in the
European Union (EU)(7). In the beginning most drug policies focused on the so-
called ,,abstinence paradigm” or ,,cold turkey*. It was not until the increase in HIV
infections and AIDS among injection drug users started to spread in the mid 1980s
that the attitude changed towards a more pragmatic approach (8). This meant that a
more harm-reduction strategy was starting to take form. Some of the first
methadone — projects took place already in the 1970s, but substitution therapy for
heroin abusers remained a controversial topic for a long period of time. This
happened in spite of the fact that there was a significant reduction in criminal
activity and an increase in social reintegration and employment rates among users.
The main reason for the controversy and that the trials were looked upon as a
failure was because the patients failed to achieve and maintain complete abstinence
9).

It took several years before ST was introduced on a larger scale. Again it was the
increase of HIV and AIDS among IV users that forced through a new approach on
the increasing problem. At the same time the rapid increase in crime rates related to
drug abuse combined with increasing mortality, a general lack of treatment
services, and pressure from families affected by drug abuse, contributed to more
harm reduction oriented services emerging throughout the 1980s (5).

Until the early 1990s methadone could only be administered to drug users when
highly specific indication criteria were met (e.g. emergency cases, such as life-
threatening conditions of withdrawal, severe pain, pregnancy or HIV infection).
During this period many GPs ignored the guidelines and prescribed methadone to

opioid addicts. Several of these doctors were later prosecuted for their way of



dealing with addicts. In reaction to this GPs started to prescribe codeine or
dihydrocodeine to heroin addicts, thereby avoiding general narcotic regulations. A

large number of addicts were treated in this way during this period (10).

Only after several pilot programs showed MMT to be effective, did the German
Social Health Insurers (SHI) approved this treatment modality and introduced, in
1991, methadone treatment guidelines for financing this kind of treatment. Soon

several other European countries followed (11).

1.1 Provision of treatment, criteria and treatment goals

Provision of treatment varies greatly though from country to country. For example,
in Scandinavia methadone is traditionally prescribed to opioid addicts in highly
regulated methadone clinics. These clinics are usually connected with an out-
patient clinic in a hospital. On the contrary, in Australia ST is provided by
community pharmacies and the patient has to pay a small fee to cover practical
expenses associated with the service (the methadone itself is free, subsidized by
federal government and prescribed by physicians in specialized clinics or by GPs to
more stable patients) (11). Also the UK and France, to a large extent, rely on
pharmacies for provision of methadone. (12). In many countries like Australia,
Scandinavia, and Germany, new patients are required to visit the clinic daily so the
nurse can observe that the patient actually takes the medication on the spot and does
not sell it later on and to buy illegal opioids (e.g. heroin). It also prevents the user to
save up doses and later on to take many at the same time risking an overdose. Only
after several months (NICE guidelines recommend 3 months) (13) of being treated
at the clinic, is the patient allowed to receive “take-home doses” and only after
having delivered clean urine samples. These settings vary from clinic to clinic
though. Some clinics don’t allow for take-home doses at all, and some places will
discharge the patient if he or she misses medication in 3 consecutive days. The way
ST is delivered may be a reason for low compliance and is related to the
inconvenience of daily visits to the clinics and the stigmatization of the visits to a

local pharmacy. Yet another policy is for the patient to receive maintenance



treatment with methadone or with buprenorphine in a primary care setting. This is
becoming popular in the US, Canada, and several EU countries including the Czech
Republic.

One US trial compared methadone maintenance treatment provided by primary care
physicians in their office with methadone maintenance delivered in an outpatient
clinic. In this trial it was shown that 77% of office-based subjects were very
satisfied with the care that they received and 55% of clinicians expressed their
satisfaction with treating office-based patients. It also showed that treatment in
primary care and in an outpatient clinic had same effectiveness as no differences
were observed in illicit drug use and functional status (14). Another trial showed
that primary care-based buprenorphine maintenance treatment was more effective
than treatment in an outpatient clinic in terms of the rate of treatment retention
(78% versus 52%), the proportion of opiate-positive urine samples (85% versus
63%) and the proportion of subjects who are abstinent from opiates for more than 3

weeks (43% versus 13%) (15).

These findings suggest that there are GPs that are interested in providing treatment
for opioid addicts and that substitution therapy in this setting is acceptable to
clients. However, the need to train and supervise primary care physicians, and how
to choose what patients are trustworthy enough (meet the right criteria) to enroll
into such treatment may restrict the potential for office-based treatment by GPs

(14).
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1.2 The significance of occupational reintegration

Unemployment is associated with isolation and feelings of uselessness and
depression. In drug addicts, such a situation may have a reinforcing effect on drug
use. The significance of social and occupational reintegration has been widely
emphasized in different publications(11, 16). One of the reasons is due to a
generally high unemployment rate in general (according to Wikipedia,
unemployment rate in Germany was 8.5 % in March 2010, in Spain 18.8 % in
December 2009 and in Czech Republic it was 7.0 % in September 2009). Another
important reason is the negative attitudes against patients in substitution therapy
among employers. Opioid addiction is often associated with a low education level,
decreased social and verbal communication skills, and criminal records, which
reduce their chances of getting employed. The fact that many patients have never
had a traditional job or is no longer familiar with the demands of work life makes
this part of social reintegration difficult (11). One way of obtaining work
experience is to work a number of hours in a charitable organization or government
supported businesses (11). Overall, social and occupational reintegration is a crucial

part of substitution therapy and more options should be offered.

1.3 Self-help activities

Self-help groups and family support groups are important parts of remaining drug-
free and should be easily accessible to patients in substitution therapy. Narcotic
Anonymous (NA) is one of the largest self-help groups, operating in over one
hundred countries all over the world. It is a non-profit organization mainly focusing
on group activities. The only requirement for membership is "a desire to stop
using," and people currently receiving prescribed replacement drugs are allowed to
sit in on meetings. Even though some groups do not allow such patients to talk at
meetings, many find it useful and supportive (17). NA's primary focus is in
providing a recovery environment whereby drug addicts can share their recovery
experiences with one another.” Since there are no attendance records kept, it is
difficult to estimate what percentage of those who come to Narcotic Anonymous
remain active in the groups over time. Based on surveys performed by the

organization, in 2008 NA members had a mean average of 9.1 years of
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abstinence(18). This can be compared to a survey done in 2003 where the mean
average was 7.4 years of abstinence (19).

Another example is the “Junkies, Ex-users, Substitutionists” (JES) group in
Germany. This group operates in nearly 25 cities in Germany and is completely
organized by the people affected by opioid addiction themselves. The idea is that
members are working for their own interest. In their founding statement this
philosophy is expressed as a federation based on solidarity among junkies, ex-
junkies and substitute drug users. Those directly affected know best, and that JES
should be a voice for recognition and dignity; that opioid addicts should have a

right to humane, healthy, and social living conditions. (20)

1.4 Psychosocial support

In substitution therapy, participation in psychosocial activities is often mandatory.
Even though empirical evidence is lacking when it comes to the necessity of such
support, it is generally looked upon as beneficial for most patients. Psychosocial
care is a collecting name for a number of different services. This can be everything
from legal advice, administration of financial problems (debts etc.), recreational
activities (the need to replace drug use with some other activity), psychotherapy
and group-therapy to help finding a place to sleep, work training, and education.
There are great variations regarding what services are provided in addition to the
ST between nations and treatment centers. Worldwide there is a lack of research on
the views of the patient on what psychosocial treatment works the best. By listening
more to the patients, one should believe that it would be easier to find out what
philosophies and policies work better and what outcomes that can be expected from
different psychosocial treatment strategies (21); there is one example reported by
patients: "The doctors, they only know about the effects and side effects from book,
but we are the experts. For instance, the doctor says that everyone who gets
methadone feels the same thing but that's not true." (11)

Psychosocial counseling can support patients with structuring their life again, based
on changed values, because the pressure to find drugs is reduced when receiving
substitution medication. It is not easy though for the patients. Often relatively small

problems can lead to major crisis and fall-backs. For example, injuries and illnesses
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or negative experiences with the past can be very painful. Loss of the daily routine
of all-consuming drug seeking behavior together with the loss of the euphoric effect
of heroin and consequences of co-existing illness (psychiatric double diagnosis,
viral illness) may easily lead to depression and loss of prosperity. A lot of patients
become apathetic and are not able to structure their everyday life. For example,
patients end up spending their time hanging around and watching TV all day. The
social networks they used to have are often no longer there, and keeping away from
the drug scene can be difficult (self help groups play an important role in this
aspect). Some patients develop extra use of alcohol and benzodiazepines to handle
such a void or to deal with depression, usually with the opposite effect (22).

To improve family relations can be hard as family issues are often a part of the
problem. Family support is, however, often essential to a successful outcome and

should be encouraged (11).

1.5 Opiate use and substitution therapy around the world

According to the United Nations World Drug Report 2009, the number of people
who used opiates at least once in 2007 is estimated at between 15 and 21 million
people at the global level. More than half of the world’s opiate- using population is
thought to live in Asia. The highest levels of use are found along the main drug
trafficking routes close to Afghanistan. Opiates remain the world’s main problem
drug when it comes to treatment (23). Europe has the largest opiates market in
economic terms, and even though the prevalence seems to be relatively stable in
many Western European countries, there seems to be an increase in Eastern Europe.
In the EU the EMCDDA estimates that there around 1.2 to 1.5 million users. It is
estimated that nearly 600.000, more than half of the estimated one million opioid
users in Europe, have access to substitution treatment (7).

The countries that report lowest documented prevalence of opioids use is the Czech
Republic, Latvia, Poland and Finland. The highest numbers are found in Malta,
Italy and Spain. (Fig 1.)
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Figure 1. Rate per 1000 population aged 15 to 64 using opioid drugs. Adapted from
the 2008 EMCCDDA annual report.

In the Czech Republic in 2007, it was estimated that there were 5 750 heroin users
and 4 250 Subutex users. Among the 8 122 drug users that entered treatment 23.2%
were opioid users (Czech Republic has a very high proportion of problem
methamphetamine users and as much as 60.9 % of those entering treatment in 2007
were methamphetamine users). However, since 2007 any medical doctor,
regardless of specialization, may prescribe high dose Suboxone (buprenorphine and
naloxone, see below) as substitution treatment for opioid addiction and an estimated

4 300 patients received such treatment in 2007 (24).

It is difficult to find any good estimates on the prevalence of opioid users the
United States (US). Data from the 1996 National Household Survey on Drug Abuse
(NHSDA) showed that there were approximately 2.4 million persons who used

heroin at least once in their lifetime and approximately 455 thousand people who
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used heroin at least once in the past year. Methadone remains the most prescribed
substitution drug in the US, even though buprenorphine is gaining popularity after
it was approved for ST in 2002 (25).

Whatever the situation is in EU and US, it is a fact that more than half of the
world's opiate users are living in Asia. Even if the number of drug users is lower in
Europe compared to the population as a whole, the absolute numbers of opioid
addicts has been rising steadily over the past 10 years. It is now estimated that there
are more than 3 million heroin users in China (1.4 million are officially registered),
2 to 4 million opioid users in the Islamic Republic of Iran, several hundred
thousands in India and Pakistan, more than 170 thousands in Vietnam, several
hundred thousand in the Central Asian region, 3 million in the Russian Federation,
and 380 thousands in Ukraine (26). In many of these countries, apart from Russia,
which is still rejecting substitution treatment, new substitution treatment programs
have been started or are on the way. Most of these provide methadone. The World
Health Organization has initiated collaborative studies on ST with focus on
prevention of the spread of HIV in developing countries in Asia and so-called
transition countries in Europe. So far they have showed convincing results both
concerning the health status and quality of life of the patients participating, on the
severity of dependence and it was shown that HIV and hepatitis C rates did not

increase(22).
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2. Substances prescribed
2.1 Opioid receptors and their function

The opioid receptors have important regulating functions in the body and are
stimulated and tuned by endorphins and encephalins. Opioids are a general term
used to describe both morphine substances that originate from the opium poppy and
those that are synthetically produced. These opioids can stimulate the receptors in
excess of the normal regulation. The term ‘morphine effect’ is often used about the
stimulation of the receptors and ‘withdrawal symptoms’ about the hypostimulation
following abstinence. The receptors have many functions throughout the body and
not all are associated with the morphine effect. In addition, there are long term
effects associated with hyperstimulation, partially due to changes in gene
transcription. Therefore it can be more useful to separate between the direct effects
shown when the receptors are stimulated and the indirect effect when the
stimulation is stopped as in ‘cold turkey’ or tapered as in detoxification. In the
dopaminergic motivation pathways in the brain, the direct effects given to the user
are a sense of wellbeing and purpose. The indirect effect is dominated by depressed
mood, dysphoria and apathy. In noradrenergic pathways the direct effect is
depressing, leading to hypotonus in the entire sympathetic nervous system. The
indirect effect is opposite. The opioid has in addition effects on the hypothalamic-
pituitary-adrenal pathway and can lead to hypocortisolism and reduced adrenaline

secretion. The indirect effect here can be a hyperstimulation of the adrenals (27).

These effects are both short term and long term. In heroin which has a short half
life, the short term effects can be present already after 4-6 hours and are dominated

by hypofunction of motivation pathways in addition to gastrointestinal, muscle and
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skeletal symptoms. The more long term indirect effects of withdrawal is believed to
be due to changes in gene transcription and can give the patient disturbances in
motivation aspects and stress management and therefore a tendency to relapse a

long time after withdrawal(52).

2.2 Treatment strategies

When it comes to treatment of opioid addicts there are in principle five treatment
options: abrupt withdrawal (cold turkey), symptom-oriented palliative treatment,
tapering with declining doses of an opioid drug, withdrawal under deep sedation
and substitution therapy. Users with temporary or fluctuating consumption can be
treated successfully without medication provided strong motivational support. The
main symptom relief drugs have been pre-synaptic adrenergic agonists that
suppress hyperadrenergic conditions. Several controlled randomized trials show
that this gives about as good symptom relief as the use of an opioid agonist, but the
desire for opioid substances is still strong and the majority interrupt the treatment.
The most common recommendation is therefore now decline or maintenance

treatment. The ones that are best explored are methadone and buprenorphine (5).

2.3 Methadone

Methadone is, like heroin, a full p-opioid agonist. The slow half-life and a very
high fat solubility makes the effect last longer than other morphine based
medications, including heroin. Methadone typically has a half-life ranging from 15
to 60 hours, with an average of 22 hours. This half-life has great individual
variability though and in some patients as long as 160 hours and in others only
around 4 hours (28). The advantage of a long half-life in substitution therapy is that
methadone can be prescribed once daily. Some patients with a high metabolic rate
may need to get methadone prescribed two times daily to get sufficient
symptomatic relief and to avoid too many variations in blood concentration (28).1t

is also interesting to note that apart from being a full p-opioid agonist, methadone
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also binds to the N-methyl-D-aspartate (NMDA) receptors and functions as
glutamate antagonist. Glutamate is the most important excitatory neurotransmitter
in the central nervous system which plays an important role of memory formation
(29). This may explain why methadone has such a negative effect on memory and
other cognitive skills. It may also explain its good effect in treatment of neuropathic

pain (30).

Routes of administration

Methadone is available in the form of pills, sublingual tablets and different
solutions designed for the patient to drink. Drinkable solution comes in different
doses directly from the producer. This type of administration is most common.
Injection of methadone does not give the same “rush” as heroin does. This is
because a very large volume of distribution will make the injection spread to other
body tissues, especially fat. Therefore, the maximum blood-concentration will be

achieved more or less at the same time (27).

Dosage

Most randomized clinical trials of methadone maintenance therapy have found that
high doses are more effective for reducing heroin use(31,32). Clinical guidelines
recommend 60 mg/day as a minimum dose and most patients receive between 60-
100 mg/day. Review articles that collected data from 8§ different methadone clinics
in the US reports that the average effective dose was 69 mg (11). Authors
concluded that effective and ineffective doses of methadone overlap substantially
and to optimize therapy, methadone dosages must be titrated in the individual
patient until heroin abstinence is reached. The degree of methadone tolerance varies
greatly and it was found that patients with post traumatic stress syndrome (PTSD),
depression, numerous prior opioid detoxification treatments or withdrawal
episodes, and those who use low-purity heroin are likely to require higher dosages

of methadone to achieve abstinence.
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Duration

The length of treatment varies greatly. Some patients may receive substitution
therapy on an indefinite basis. Methadone maintenance therapy is generally seen as
ongoing symptom management and in this aspect can be viewed upon as a

prescription drug taken for a long-term chronic illness (53).

Dosage reduction

When the patient is ready to start tapering doses depends on many factors. The
duration of therapy seems to be the most important one. An ideal patient should
also have proper counseling services around him and be offered a medically
assisted tapering. In general, to minimize or prevent patient discomfort, the
methadone dose must be decreased slowly. Typical reduction rates vary and should

be adjusted based on patient response (33).

Adver se effects and toxicity

Methadone side effects are the same as other opiates and are mostly seen in the
beginning of treatment. The most dreaded side effect is respiratory insufficiency,
which is largely dependent on dose and tolerance. Doses taken by an opioid-
tolerant person may be fatal to a non-tolerant person. The combination of
methadone with alcohol and sedatives like benzodiazepines may however lead to
respiratory failure and also hepatic failure in a tolerant person. Previous reports has
expressed concerns about the effect on QT intervals which can be prolonged in
patients receiving methadone. A prolonged QT interval can lead to Torsade de
Points and ventricular fibrillations (34). One report concluded though that
methadone maintenance is generally safe; however, the possible toxicity of high

dose (> 120 mg/day) should be monitored for QTc (35).
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2.4Buprenorphine

Buprenorphine is a partial p-opioid receptor with antagonist actions at the kappa
opioid receptor. Its two main indications is management of moderate to severe pain
and substitution therapy (36). It has also shown to have a positive effect in treating

major depressions (37).

Subutex and Suboxone

Two formulations of buprenorphine(Subutex and Suboxone) are approved for
opioid addiction treatment throughout most of the world (plus a generic version
since October 2009). Both are available in 2 mg and 8 mg preparations. Suboxone
contains, in addition to buprenorphine, the opioid antagonist naloxone in a ratio of
4:1. The naloxone is meant to prevent intravenous misuse by creating withdrawal
symptoms. It does not have this effect when taken sublingually. It has however
been reported that Suboxone is being misused. It is claimed by users themselves
that it gives the same effect as Subutex when taken intravenously when outwaiting

the relatively short effect of the naloxone. (38)

Routes of administration and duration

Buprenorphine is most commonly administered in sublingual tablets (Suboxone and
Subutex for opioid addiction). Due to their long duration of action buprenorphine
can be administered every 2 or 3 days even though most patients receive their doses
daily. The sublingual tablets are suitable for resolution. Therefore one problem with

buprenorphine is that they can be misused by injections.

Dosing

Buprenorphine has an upper dose-response limit. This is called a ceiling effect and
is at 32 mg. This makes the drugs less dangerous with regards to overdosing
compared to methadone. This ceiling effect also makes the drug no more effective

in higher doses than 24 mg and most patients receive between 12 and 24 mg
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depending on the individual’s tolerance to opioids. When starting a dosing regimen
it is normal to give the patient a dose of 8 mg the first day and then increase by 4
mg and then 2 mg until the desired dose is achieved. Care should be taken by
prescribing doctors, pharmacists and nursing staff, not to administer the first dose to
a patient within 6 hours of heroin use, and especially not to patients intoxicated on
opioids. If they do, the patient may experience opioid withdrawal, as the
buprenorphine displaces heroin from the opioid receptors. Buprenorphine-
precipitated withdrawal typically begins 1- 4 hours after the first dose, is generally

mild to moderate in severity, and lasts for up to 12 hours.
Adver se effects and toxicity

Common adverse drug reactions associated with the use of buprenorphine are
similar to those of other opioids and include: nausea and vomiting, drowsiness,
dizziness, headache, itch, dry mouth, miosis, orthostatic hypotension, decreased
libido, and urinary retention. Constipation and CNS effects are seen less frequently

than with morphine. (39)

2.5 Methadone vs. Buprenorphine

The effect of buprenorphine and methadone on the patient is somewhat different
because of the different nature of the drugs. Since buprenorphine is a partial p-
opioid receptor agonist and methadone is a full agonist, buprenorphine is generally
viewed as having less euphoric effect than methadone. When buprenophine was
introduced it was therefore predicted that it would be less likely to cause
dependence and be less likely to find its way to the black market. However it is
worth noting that none of the two drugs will cause any significant euphoric effect
when taken over a long time and given in the appropriate doses. One trial tested the
abuse potential for buprenorphine and found that it can actually cause significant
euphoria and was identified as heroin by the subjects participating in the trial (40).
Another important difference between the two drugs is that, while buprenorphine is

only a partial agonist on p opioid receptors it has higher affinity to them than other

21



full agonists have. That means that it will block the effect of other opioids, for
example any additional self-administration of heroin. When it comes to what drug
is more effective in substitution therapy, this is often measured by treatment
retention and mostly negative urine samples. It has been shown that high-dose
buprenorphine (meaning 8-16 mg) is more effective than low dose methadone (20-
40 mg) and shows same effectiveness in moderate doses (between 50—70 mg). Also
in high doses of methadone (to up to 100 mg) buprenorphine can show comparable
effect. In all cases, high-dose buprenorphine has been found to be far superior to
placebo and an effective treatment for opioid addiction, with retention rates of 50%
as a minimum. Again, it is worth noting that while methadone's effectiveness is
generally thought to increase with dose, buprenorphine has a ceiling effect at
32 mg. That means, where a methadone dose of 80 mg most probably will be more
effective than a methadone dose of 60 mg, a buprenorphine dose of 40 mg will not
be more effective than a buprenorphine dose of 32 mg. Therefore, buprenorphine
may be better regarded than methadone since the risk of overdose is practically
non-existing and thereby patients may be prescribed doses meant to last for weeks
and even month in some practices. This is opposed to methadone prescription
where the patient is required to make daily office, pharmacies or specialized center
visits (14). Another advantage with buprenorphine is that it is less likely for the
patient to become dependent on the drug compared with methadone. This also
means that tapering and eventually going off buprenorphine may be easier for the
patient compared with methadone. The choice by the patient of buprenorphine over
methadone is usually due to the to the benefits of the less-restrictive outpatient
treatment; prescriptions for take-home doses for up to a month early versus the
possibility of heavy restrictions in some clinics, and frequent visits to the clinic and
the possibility of the "stigma" of going to a methadone clinic as compared to
making trips to a doctor's office (11). On the other hand buprenorphine is
significantly more expensive than methadone and thus the cost-benefit aspect
should be considered. Nevertheless, this seems to add to its better reputation among
users. Overall very little evidence exists that sustaining long term abstinence after

buprenorphine maintenance is any more likely than after methadone maintenance

(41).
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Trials have been set out to measure cognitive performance among methadone users
and buprenorphine users (42). It was proven that methadone-treated patients, as a
group, had significantly slower simple reaction time compared to
buprenorphine/saloon-treated patients. Furthermore, it was shown that only
methadone patients were inferior to controls in story recall. However, both patient
groups were significantly debilitated compared to controls in working memory and

verbal list learning.
2.6 Substitution and pregnancy

Opioid maintenance therapy is the recommended treatment approach during
pregnancy. The aim is both to reduce the peaks and troughs of short acting heroin
and its possible effect on the fetus and to as much as possible avoid neonatal
abstinence syndrome (NAS) (47). NAS is suffered by infants withdrawing from
substances (opioids in this case) on which they have become physically dependent
after in utero exposure. Aside from the withdrawal symptoms, common findings in
infants exposed to opiates include low birth weight, prematurity, and intrauterine
growth retardation(48). When comparing methadone and buprenorphine in the
treatment of pregnant woman, some evidence show that buprenorphine has
advantages when it comes to higher birth weight due to longer gestation. Also the
incidence of NAS of any intensity, as well as its incidence that required
pharmacological treatment was lower, while length of hospital stay was shorter

(49). Other studies are inconclusive (50, 51).
2.7 Diamorphine (heroin)

Since the first Swiss heroin-assisted treatment (HAT) study was conducted in the
mid-1990s, several other countries in Europe and North America have started HAT
trials. In a review article (43) it was concluded that HAT trials have been as safe
and effective as traditional substitution therapy. Even though problems related to
the practical aspect of administering the drug (usually heroin is administered V)
and the politico-social controversy, HAT may play a role as a last resort alternative

when traditional treatment options has failed.

23



Conclusion

Substitution therapy remains the most effective treatment alternative in the
management of opioid addicts. Both methadone and buprenorphine shows similar
effects when given in appropriate dosages. While methadone still is a cheaper and
more available alternative, buprenorphine is a less dangerous drug due to its ceiling
effect and therefore a virtually non-existing danger of over dosing. Overall
substitution therapy should be made more readily available for opioid addicts and a

shift from methadone to buprenorphine as the gold standard should be considered.

24



Citations

(1) NCBI » Bookshelf » Health Services/Technology Assessment Text (HSTAT)
» SAMHSA/CSAT Treatment Improvement Protocols » Matching Treatment
to Patient Needs in Opioid Substitution Therapy: Treatment I mprovement
Protocol (TIP) Series 20 » Chapter 6 -- Cost-Effectiveness of Opioid
Substitution Therapy

(2) Dole VP, Nyswander ME, Kreek MJ. Narcotic blockade. Archives of
Internal Medicine. 1966;118:304-309.

(3) Joseph H, Stancliff S, Langrod J. "Methadone maintenance treatment
(MMT): areview of historical and clinical issues'. Mt. Sinai J. Med. 67 (5-6):
347-64. PM 1D 11064485.

(4) Hall, W. 1996, Methadone Maintenance Treatment as a Crime Control
Measure, Crime and Justice Bulletin no. 29, NSW Bureau of Crime Statistics
and Resear ch, Sydney.

(5) Robin E. Clark, Ph.D., and Jeffrey D. Baxter, M.D., Center for Health
Policy and Resear ch, University of Massachusetts M edical School

(6) Fudala PJ, Bridge TP, Herbert S, et al, for the Buprenor phine/Naloxone
Collaborative Study Group. Office-based treatment of opiate addiction with a
sublingual-tablet formulation of buprenorphine and naloxoneN Engl J Med.
2003; 349:949-958.

(7) 2009 Annual report on the state of the drugs problem in Europe
EMCDDA, Lisbon, November 2009

(8) Arline, Chalk, the Civil Rights Restoration Act, and the AIDS handicap.
Turner R.

(99 Krach C, et al.. Ambulantes Therapieprogramm mit Methadon.
Nieder sdchsisches Ar zteblatt 1978, 51:289-293.

(10) Ulmer, A. 1997 Die Dihydrocodein-Substitution. Stuttgart/New York:
Thieme.

(11) Ward J, Mattick RP, Hall W. Methadone maintenance treatment and
other opioid replacement therapies. Sydney: Harwood Academic Publishers;
1999.

(12) Bdl J, Dru A, Fischer B, Levit S, Sarfraz MA. Substitution therapy for
heroin addiction.Subst Use Misuse. 2002 Jun-Aug; 37(8-10):1149-78.

(13) National Institute for Health and Clinical Excellence - Methadone and
buprenorphine for the management of opioid dependence

25



(14) Simoens S, Matheson C, Bond C, Inkster K, Ludbrook A. "The
effectiveness of community maintenance with methadone or buprenorphine
for treating opiate dependence’. British Journal of General Practice.
2005;55:139-146.

(15) O'Connor PG, Oliveto AH, Shi JM, et al. A randomised trial of
buprenor phine maintenance for heroin dependence in a primary care clinic
for substance users ver sus a methadone clinic Am J Med. 1998;105: 100-105.

(16) Die Drogenbeauftragte der Bundesregirung: Perspektiven fir
suchtkranke Menschen. Dokumentaion der Fachtagung, Teilhabe am
Arbeitdeben’ am 20. und 21. Oktober 2005 (Federal Drugs Commissioner:
Per spectivesforaddictedper sons. Documentation of the Seminar on 'Taking
Part in Working Life'); Berlin 2006.

(17) Narcotics Anonymous (Basic Text) (5th ed.). Narcotics Anonymous World
Services, Inc..

(18) NA World Services Conference Report. 29th World Service Conference
2008

(19) NA World Services, Inc. Annual Report 1 July 2002 - 30 June 2003

(20) JES (Junkies Exusers Substitute Drug Users). Documents of the work of
JES among intravenous drug users in Germany.German AIDS Help, Berlin;
1991.

(21) Gerlach R, Stover H. Begleitende psychosoziale Unterstiitzung in der
Substitutionsbehandlung. In: Beubler E, Haltmayer H, Springer A, editor.
(additional  psychosocial support in  substitution treatment). 2.
Opiatabhangigkeit. Springer. Vienna; 2007. pp. 225-230.

(22) Elsner H. ,Beigebrauch” von Benzodiazepinen in  der
Methadonbehandlung: medizinisch korrekte Selbstmedikation gegen die
Methadonassoziierten Schlafstérungen? (Collateral use of benzodiazepines
during methadone treatment: Medicinally appropriate self-medication of
dyssomnia associated with methadone?) Suchttherapie. 2006;7:8-12.

(23) Workshop of World Health Organisation (WHO) in Bejing on
Substitution treatment of Opioid Dependents. June 2006, in: Newdletter of the
German Association of Addiction Medicine No 8, July — August,
Berlin/Hamburg. p. 14.

(24) 2008 Annual report: the state of the drugs problem in Europe
EMCDDA, Lisbon, June 2008

26



(25) U.SFood and drug administration. October 8, 2002, Media Inquiries. 301-
827-6242

(26) United Nations Office on Drugs and Crime (UNODC). Word Drug Report
2006.

(27) Andrea M. Trescot, MD1, SukdebDatta, MD2, Marion Lee, MD3, and
Hans Hansen, MD4. Opioid Pharmacology. Pain Physician 2008: Opioid
Special Issue: 11: S133-S153 « | SSN 1533-3159

(28) Eap CB, Buclin T, Baumann P (2002). " Interindividual variability of the
clinical pharmacokinetics of methadone: implications for the treatment of
opioid dependence'. Clinical pharmacokinetics 41 (14): 1153-93. PMID
12405865.

(29) A. Van Harrevelda and Eva Fifkovaa. Involvement of glutamate in
memory formation. The Kerckhoff Laboratories of the Biological Sciences,
California Institute of Technology, Pasadena, Calif. 91109 U.S.A.

(30) Juver, JP; Figueiredo, NV; Barrucand, L; Tostes Mde, A (2005).
"Methadone to treat non-oncologic neuropathic pain. Case reports'.
Revistabrasileira de anestesiologia 55 (4): 450-9. PMID 19468634.

(31) Leavitt SB, Shinderman M, Maxwell S, Eap CB, Paris P (2000). "When
"Enough" Is Not Enough: New Perspectives on Optimal Methadone
Maintenance Dose" . Mount Sinai Journal of Medicine 67 (5& 6): 404—411.

(32) Faggiano F, Vigna-Taglianti F, Versino E, Lemma P (2003). " M ethadone
maintenance at different dosages for opioid dependence’. Cochrane database
of systematic reviews (Online) 3): CD002208.
doi:10.1002/14651858.CD002208. PM I D 12917925.

(33) Tapering Off of Methadone Maintenance: Evidence-Based Guidelines.
AegisMedical Systems, Inc.

(34) Kumar & Clark. Clinical Medicine

(35) Bodner G, Kreek MJ, Rados V, Adelson M. Corrected-QT intervals as
related to methadone dose and serum level in methadone maintenance
treatment (MMT) patients. a cross-sectional study. Subst Abuse Treat Prev
Policy. 2009 Apr 17;4:6.

(36) Felleskatalogen. (Norwegian official drug directory)

(37) Bedi NS, Ray R, Jain R, Dhar NK. Abuse liability of buprenorphine--a
study among experienced drug users.

27



(38) Bodkin JA, Zornberg GL, Lukas SE, Cole JO. Buprenor phine treatment
of refractory depression. J ClinPsychophar macol. 1995 Feb; 15(1):49-57.

(39) Budd K, Raffa RB. (edts.) Buprenorphine - The unique opioid analgesic.
Thieme 2005 (ISBN 3-13-134211-0)

(40) Strain EC, Stoller K, Walsh SL, Bigelow GE. Effects of buprenorphine
versus  buprenorphine/naloxone tablets in  non-dependent  opioid
abuser s.Psychophar macology (Berl). 2000 M ar ; 148(4):374-83.

(41) EC Strain, ML Stitzer, IA Liebson and GE Bigelow. Comparison of
buprenor phine and methadone in the treatment of opioid dependence.Am J
Psychiatry 1994; 151:1025-1030

(42) PekkaRapeli, CarolaFabritius, HannuAlho, MikkoSalaspuro,
KristianWahlbeck, and HelyKalska. Methadone vs. buprenor phine/naloxone
during early opioid substitution treatment: a naturalistic comparison of
cognitive performance relative to healthy controls. BMC Clinical
Phar macology 2007, 7:5

(43) Benedikt Fischer, Eugenia Oviedo-Joekes, Peter Blanken, Christian
Haasen, JurgenRehm, Martin T. Schechter, John Strang, and Wim van den
Brink. Heroin-assisted Treatment (HAT) a Decade Later: A Brief Update on
Science and Politics. J Urban Health. 2007 Jul;84(4):552-62.

(44) United Nations Office on Drugs and Crime (UNODC). Word Drug Report
2006.

(45) Valerie A. Gruber, Kevin L. Delucchi, AnoushehKiestein, and Steven L.
Batki. A randomized trial of six-month methadone maintenance with standard
or minimal counseling versus 21-day methadone detoxification.Drug Alcohol
Depend. 2008 Apr 1;94(1-3):199-206.

(46) Stephen Magura, Joshua D. Lee, Jason Hershberger, Herman Joseph,
Lisa Marsch, Carol Shropshire, and Andrew Rosenblum.Buprenorphine and
Methadone Maintenance in Jail and Post-Release: A Randomized Clinical
Trial. Drug Alcohol Depend. 2009 Jan 1;99(1-3):222-30. Epub 2008 Oct 18.

(47) Winklbaur B, Kopf N, Ebner N, Jung E, Thau K, Fischer G. Treating
pregnant women dependent on opioids is not the same as treating pregnancy
and opioid dependence: a knowledge synthesis for better treatment for women
and neonates. Addiction. 2008 Sep;103(9):1429-40.

(48) Ashraf H Hamdan, MD, MBBCh, MSc. Neonatal Abstinence
Syndrome.eM edicine.com

(49) Kakko J, Heilig M, Sarman |. Buprenor phine and methadone treatment
of opiate dependence during pregnancy: comparison of fetal growth and

28



neonatal outcomes in two consecutive case series. Drug Alcohol Depend. 2008
Jul 1;96(1-2):69-78. Epub 2008 Mar 19.

(50) Winklbaur B, Kopf N, Ebner N, Jung E, Thau K, Fischer G.Treating
pregnant women dependent on opioids is not the same as treating pregnancy
and opioid dependence: a knowledge synthesis for better treatment for women
and neonates. Addiction. 2008 Sep;103(9): 1429-40.

(51) Minozzi S, Amato L, Vecchi S, Davoli M.Maintenance agonist treatments
for opiate dependent pregnant women.Cochrane Database Syst Rev. 2008 Apr
16;(2):CD006318.

(52) Kreek MJ.Methadone-related opioid agonist phar macother apy for heroin
addiction. History, recent molecular and neurochemical research and futurein
mainstream medicine Ann N 'Y Acad Sci. 2000;909: 186-216.

(53) Patrick G. O’Connor, MD, MPH Methods of Detoxification and Their

Role in Treating Patients With Opioid Dependence. JAMA Vol. 294 No. 8,
August 24/31, 2005

29



