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Practice controversy
Methadone tolerance testing in drug misusers
Adam Bakker, Cindy Fazey

Asking drug misusers the dose they need for methadone maintenance might seem like an invitation
to exaggerate, but experience in one practice suggests that it could improve uptake of treatment
without compromising safety

The use of methadone maintenance to treat opioid
addiction was controversial when it was introduced in
1965. It has since gained respectability, with evidence
showing that it reduces mortality,1–3 criminal activity,4

and transmission of bloodborne viruses5; improves
physical and psychological wellbeing4; and facilitates
social reintegration.1 The mortality of illicit drug users
is around 20 times that of their peers,6 but methadone
maintenance treatment reduces the risk of death by
over 75%.2 3 However, mortality is higher at the start of
treatment.7 8

After reports of methadone toxicity in the first two
weeks of treatment highlighted the dangers of
excessive starting doses in patients without “demon-
strated tolerance,”7 many countries issued guidelines
that limited starting doses for maintenance treatment
to 20-40 mg (see bmj.com).9 Yet such low doses do not
eliminate mortality associated with starting treat-
ment8 10 and may not be sufficient to alleviate
withdrawal symptoms until the next dose, thus
discouraging addicts from entering or staying on treat-
ment. We believe that testing methadone tolerance,
which uses an initial dose that approximates the
patient’s usual opioid intake, provides a better solution.
We describe the rationale behind this method, our
experience of its effectiveness, and our safeguards
against methadone toxicity.

Risk of undertreatment
Unless planning to detoxify, patients with high
tolerance need high doses of methadone. If the substi-
tuted amount of methadone is less than their opiate
habit, addicts will usually top up with illicit heroin,
methadone, or benzodiazepines until they have
reached adequate maintenance doses. Postmortem
studies of deaths during methadone induction have
detected the presence of alcohol, benzodiazepines, and
other substances in most cases.2 7 8 10 Thus, these deaths
may result not from the methadone itself but from
misuse of these other drugs. Undertreatment with
methadone could, paradoxically, increase the risk of
toxicity.

A systematic review of randomised controlled trials
has shown that higher methadone doses (60-100

mg/day) are more effective than doses under 60 mg in
both retention on maintenance treatment and
reduction of illicit drug use.11 It is difficult to randomise
for methadone doses greater than 100 mg, but
evidence exists that outcomes continue to improve
with use of higher daily doses in those that need them.
For example, a controlled trial found that among 164
patients who were clinically unstable on 100 mg
methadone, increasing the dose to 120-780 mg
(average 211 mg) daily resulted in better treatment
retention and less illicit drug use than among the con-
trol group of 101 randomly selected patients on daily
doses of 10-100 mg (average 69 mg) at the same
centre.12

UK national guidelines recommend doses 60-120
mg as most effective but do not give a maximum dose.13

Yet nearly 75% of British primary care methadone
prescriptions are for doses less than 40 mg.14 In a pri-
mary care survey of 204 methadone maintenance
patients the drop-out rate was 50% after one year of
treatment.15 Thirty seven per cent of those who
dropped out left because of underdosage or rigidity of
the appointment systems, while 33% were expelled for
misdemeanours such as urine samples testing positive
for illicit drugs. Highly tolerant patients most in need
of treatment are thus least likely to receive it.

Injecting drug users may be more likely to accept tolerance testing
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Details of guidelines are on bmj.com
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Testing methadone tolerance
At Lisson Grove Health Centre (an inner city general
practice with 7500 patients), we try to overcome this
problem by testing methadone tolerance to tailor
the patient’s starting dose to their usual opioid intake.
Our philosophy is to facilitate treatment for opioid
addiction as much as possible. Thus, we offer same
day appointments, and any opioid addict entitled to
NHS care and living in our catchment area can enter
treatment promptly. Our assessment procedure
follows national guidelines (see bmj.com).13 If we
consider methadone maintenance appropriate and
the patient consents, we test tolerance at the first
opportunity.

Careful questioning of patients about the drugs used
and the existence of true opiate withdrawal is vital. The
dose given is based on the patient’s experience with
street or prescribed methadone—that is, the dose a
patient says will “hold” him or her. In patients who have
not previously taken methadone, we avoid using doses
over 40 mg for tolerance testing. However, illicit metha-
done is so common in the United Kingdom that we
rarely see addicts who have not used it. Addicts often use
benzodiazepines intermittently to treat withdrawal
symptoms. We explain that if the methadone dose is
right, they should not need benzodiazepines.

A local pharmacy supervises the first dose of
methadone at an arranged time. The patient is
instructed to return immediately to our practice to be
observed for signs of toxicity. Box 1 details the steps
we take to reduce the risks of tolerance testing.
Naloxone is available in case of intoxication but has
never been needed in the 10 years we have used this
approach. Patients are informed of the risks and signs
of methadone toxicity. If there are no signs of
intoxication, this dose of methadone is continued
under the daily supervision of the pharmacist and a
review is arranged within a few days. We do not
allow patients to take drugs away until illicit use is
reduced as shown by opiate negative urine samples,
self report, and other data. One of our patients
remains on supervised consumption after 12 years for
this reason.

Box 2 gives the outcomes of our experience of test-
ing for methadone tolerance. We believe this
procedure may improve treatment uptake even for
highly tolerant or high risk addicts who failed to
engage with other services. For instance, we know of no
primary care methadone programme engaging simi-
larly high proportions of homeless people, a group
with high risk behaviours16 and twice the risk of drop-
ping out of treatment.15 Injecting drug users are
another high risk group. They form a higher
proportion of our patients (82%) than the average
(68%) for services in our area (Westminster).17

Toxicity during methadone induction
Like all long acting drugs, methadone can accumulate
and cause delayed toxicity. High starting doses of
methadone and dose increases during titration, as well
as low tolerance and drug interactions, have been
thought to cause toxicity during the first two weeks of
treatment.7 8

Accumulation
The great individual variability in the metabolism of
methadone means that caution is needed when
starting treatment in patients who have not been regu-
lar methadone users. However, the numbers of deaths
during induction after methadone maintenance was
introduced in the UK were similar to those reported
when non-accumulating diamorphine was routinely
prescribed for addiction, suggesting that accumulation
may not be the over-riding factor in these deaths.18 19

Furthermore, although accumulation might be
expected to be greater at high doses, a recent study
showed that the magnitude of accumulation actually
drops at higher doses.20

After death, plasma methadone concentrations can
increase up to fourfold because the drug is lipophilic
and redistributes from fatty tissue.21 Thus, it is impossi-
ble to estimate the true concentration of methadone
just before death. We believe methadone accumulation
can be considered to have caused death only if the per-
son was not tolerant to the in vivo concentration. Thus
patients who show no sign of intoxication during toler-
ance testing would have needed much higher doses to
become drowsy, dysarthric, or ataxic and higher doses
still to develop respiratory depression. Because we do
not expect the patient to be in withdrawal when we
perform the test we know that the patient can tolerate
opiate levels above the test dose.

Box 1: Steps to reduce risks of tolerance testing
• Ensure a safe and effective test dose:

Make it clear to the patient that the test dose is based on mutual trust
Explain the pros and cons of methadone treatment and tolerance testing
orally and in writing
Ask the patient to sign an informed consent form that confirms the
quantity of recent methadone use

• Explain the risk of overdose:
Explain that peak blood levels will rise daily during the first week of
treatment
Inform patients that risk of overdose is increased on days 3-6 after
starting methadone but that most deaths have occurred in people who
used other drugs or alcohol simultaneously
Explain that, for this reason, you do not prescribe sedatives during the
induction phase and reassure them that sleep should normalise with an
adequate dose of methadone

• Educate patients about signs of toxicity:
Inform patients that most methadone deaths have occurred during sleep
but that patients were clearly intoxicated to their friends, family, and
presumably themselves for many hours before
Advise carers that unusually loud snoring is a common sign of overdose
and to clear the airway and call an ambulance if they find the patient
unrousable

• Make arrangements for tolerance testing by phoning the pharmacist in
front of the patient:

Be precise about timing the test dose, which the pharmacist should watch
the patient swallow
Instruct the patient to return to the practice immediately after this to be
observed for signs of intoxication (particularly drowsiness, dysarthria, and
ataxia)

• Check the patient’s contact details and mobile phone at first appointment
• Communicate with the previous prescriber if appropriate
• Review the patient within days of the first dose. If there are any concerns,
time the consultation 2-4 hours after the methadone dose on day 3
• Communicate with pharmacist about compliance
• Do not issue a prescription for a period beyond the review date
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Drug interactions
Given the difficulties in interpreting postmortem
results, it is hard to determine the exact role of metha-
done in people who have taken more than one drug.
A survey of 50 drug related deaths in the first week of
methadone maintenance found evidence of multiple
drug use in 46 cases (92%), and only four of the 50 had
had methadone prescribed at doses above those
recommended by (contemporary) guidelines.10 A
study of 35 consecutive methadone related deaths
showed the presence of several other drugs in all but

one case; toxic levels of other drugs were present in 12
(33%) of these cases, while death was found to be due
to gunshot wounds and carbon monoxide poisoning
respectively in two cases with the highest methadone
levels.22

Caplehorn found other drugs present in the bodies
of seven out of 10 people who died during methadone
induction; tolerance to opiates was doubted in five
cases, and nine showed clear signs of intoxication the
day before death.8 It is reasonable to conclude that
some of these deaths could have been avoided by test-
ing methadone tolerance and briefing patients and
their carers about signs and risks of accumulation.
Caplehorn recommends daily review during the
induction phase,8 but our impression is that such
reviews usually take place before patients take the
methadone. Review some hours after ingestion would
be more relevant.

Safeguards in testing methadone
tolerance
We matched the starting dose of methadone to the
patient’s tolerance and, despite using starting doses of
up to 150 mg of methadone, did not encounter any
methadone related toxicity or deaths in our case series.
However, accumulation of this long acting drug and its
delayed toxicity remain potential hazards, and we take
safeguards against this (box 1). Our audit cannot quan-
tify the safety of testing methadone tolerance
compared with other induction methods. Induction
deaths are expected in 0.2% at most,8 and our numbers
are thus too small. We therefore recommend a
rigorous trial to compare methadone tolerance testing
with conventional induction methods.

Our experience is that patients do not undertake
methadone tolerance testing for a dose they have not
used before and for which they cannot predict the
effect. Our patients know they will be observed and
that naloxone will be used if needed. In practice,
patients’ judgment of their dose requirement has
proved accurate, and patients do not like to risk show-
ing themselves intoxicated by the dose they ask for.
Addicts who request high doses are likely to be those
who neuradapt most readily and are thus least likely to
succumb to accumulation. Interestingly, despite our
use of starting doses that the General Medical Council
might well consider irresponsible, the only drug related
deaths in our series occurred after methadone had
been discontinued.
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substance misusers and has been trying to optimise treatment
access, choice, uptake, and outcome. CF has worked on
addiction since 1966 and evaluated many drug treatment clinics
for the Department of Health. She was chief of demand reduc-
tion for the UN Drug Control Programme from 1990 to 1998.
AB is guarantor and wrote the current version of the article. CF
wrote the original paragraph on homelessness, did statistical
analysis, and contributed to the literature search. John
Caplehorn provided details and suggestions for this article and
Emma Richardson collected data on homelessness.
Competing interests: AB is a good friend of Colin Brewer,
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ing practices including methadone tolerance testing.
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Box 2: Experience of testing methadone tolerance

From 1 January 1995 to 1 January 2005, we conducted 141 methadone
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Patient characteristics
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Summary points

Most patients starting methadone maintenance
are put on low doses that may not prevent
withdrawal because of fears of toxicity

Most deaths at start of maintenance occur in
patients who have taken multiple drugs and could
be due to undertreatment

Methadone tolerance testing allows the starting
dose to be tailored to a patient’s requirements

The approach seems to increase uptake among
addicts at highest risk

Appropriate safeguards can minimise the risks of
accumulation
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When I use a word . . .

The matter with “issue”

The word issue comes from the Latin word exitus (Italian uscita,
French issue), from the supine form exitum of the verb exire,
literally “to go out.” Even in Latin, exire and exitus had several
meanings; in English, issue has too many.

There are three forms—the substantive (noun), verb transitive,
and verb intransitive. We can deal summarily with the verb forms.
To issue [something] means to send it out—an edict, stamp, coin,
banknote, report, threat, ultimatum; other meanings are obsolete
or rare and all reflect the primary meaning. This form has also
spawned an indirect passive form (BMJ 2002;325:387), to be
issued with [something]—at one time much reviled but now an
accepted part of the language. To issue [intransitive] means to go
out or (viewed from the other side) to come out; none of the
nuanced variations of meaning that issue from this primary
meaning is much used today.

However, the substantive poses a serious issue, I mean problem.
The Oxford English Dictionary (2nd edition) gives 39 separate
meanings, listed under seven headings and 16 subheadings.
Three extra entries in the second volume of the Additions Series
(1993) make it 42. Here is a classification that partly tames the
multitude, or at least as many meanings as you need; I omit the
obsolete and rare.

The issue actual—The action of exiting, a sortie.
The issue rhetorical—Everything about a discussion or argument

(“the whole issue”).
The issue medical—A discharge (“matter,” when purulent, hence

my title).
The issue legal—A child, breed, race; proceedings or profits; the

point in question (also in the phrases “at issue,” “to take issue
[with],” “to make an issue [of]”).

The issue military—Rations, rum, uniform, a revolver.
The issue financial—Bills of exchange, shares, coins, banknotes,

stamps.
The issue bibliographical—Newspapers, magazines, journals; an

item lent by a library.
The issue political/managerial—And here’s where the trouble

starts:

• The management should deal with this issue [matter]
• I intend to reopen the issue [discussion]
• Do not confuse the issue [the fundamental question]
• Every departmental issue [conflict] has been avoided
• We must consider the issues [details] of any plan
• We have brought the work to a successful issue [conclusion]
• We must debate the managerial issues [principles]
• We have enough care issues [questions] to worry about
• We have enough bed issues [problems] to worry about
• We have enough prescribing issues [errors] to worry about
• Does all this create issues [difficulties]?

The managerial use is seductive because the speaker uses the
word to mean almost anything, cloaking uncertainty and
ambiguity. Harvey Marcovitch (former editor of Archives of Disease
in Childhood) tells me that in one case, when atheists objected to a
document that contained numerous references that implied
God’s existence, each instance of the word God was replaced by
the phrase “issues surrounding God.” A perfect illustration. Then
there is the public relations concept of “issue management,” in
which otherwise unacceptable policies are sold to the public by
astute advertising or spin.

This is not a new problem. I have adapted many of my
examples from What a Word! by A P Herbert, a compilation, first
published in 1935, of material that originally appeared in Punch.

This little word cannot bear so many quasi-meanings. As Ernest
Gowers succinctly asserted in The Complete Plain Words (1954),
“[issue] has a very wide range of proper meanings as a noun, and
should not be made to do any more work—the work, for instance,
of subject, topic, consideration, and dispute.” Quite so. Expunge
it—then we won’t have any issues.

Jeff Aronson clinical pharmacologist, Oxford
(jeffrey.aronson@clinpharm.ox.ac.uk)

We invite readers to contribute their own favourite examples of
the (mis)use of “issue” as Rapid responses.
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