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Does therapeutic threshold of
methadone concentration in plasma exist?
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Summary

This study was conducted among the group of 69 patients in the methadone
maintenance programmein Bratislava. Therewere 56 malesand 13females, with
an average age of 26.9 years (SD [05.4). Daily methadone doses (mean: 134 mg,
SD [056.1, from 10 to 270 mg) were compared with methadone concentrations
in plasma (mean: 376.6 ng/ml, SD [1226.1, from 44 to 1103 ng/ml); of these,
17.4% of the patients had levels below the threshold of 200 ng/ml of plasmatic
concentration of methadone, whereas 15.9% had |level sabovethelevel of 600 ng/
ml. All of them had previously been stabilized clinically, with negativeurinalysis
for morphine.
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Introduction

Ontheprogrammelevel therearetwo mainindicators of thetreatment effectiveness
of maintenance programmes: (1) retention rate of thepatientsinit and (2) the proportion
of negative/positive urinalysis for morphine [20, 21, 9, 19, 22, 1]. On the individual
level the main clinical criteriafor an appropriate methadone dose are: (1) no signs of
withdrawal state, (2) no craving for use of opiates, (3) noillicit opiate use[12, 18].

Evaluation studies have brought considerable evidence that, with an increase in
averagemethadonedose for thoseintheprogramme, thereislower drop-out and al ower
proportion of urine tested positive for morphine [5, 2, 22, 23, 18]. The“ASAM Board
of Directors' Issued Statement on Public Policy on Methadone Treatment” (April
1990), states, inter alia, that: “ Determination of methadone dosage by program policy
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isinappropriate. Dosage should be individually determined by well-trained clinicians
based on subjective and objective dataand be adequate for the individual patient in all
cases’. The benefits of individualized methadone dosing are well documented [17].

The implementation criteria for objective clinical signs of withdrawal and the
history of illicit opiate use for dose management without upper dose limitations, led
some clinicians to prescribe doses up to 780 mg per day or even higher [18]. A high
degreeof inter-individual variationwasfoundinthedosesprescribed for singlepatients.
Some of theresearch carried out has attempted to expl ore these differences by studying
methadone plasma levels. Several studies have aimed to find a minimum methadone
blood level which canreliably support effective methadone maintenancetherapy. Some
of the studiesreported no such threshold [3, 25, 7], whilethe others put forward arange
of values, between 50 and 600 ng/ml [10, 24,4, 6, 11, 16, 15, 26]. Loimer and colleagues
[14] suggest that methadone plasma concentrations of 400 ng/ml are necessary to
suppress any further opiate action and provide stable maintenance.

Using these modern criteriafor each patient’ sindividual dose assessment, we have
confirmed wide variations in the individual daily doses prescribed for patientsin our
methadone maintenance programmein Bratislava. The main goal of this study wasto
find out whether we woul d be abl eto determine athreshold for methadone plasmalevel
and, if so, with what accuracy.

Material and Method

Themethadonemai ntenance programmein Bratislava, fromwhichthestudy sample
was chosen, has an overall retention rate of 84% 12 monthsinto the programme. There
was a proportion of 13% urine randomly tested positive for morphineinlast 2.5 years.
The programme is a complex one, comprising group therapy, a cognitive-behavioural
approach and contingency management. Methadone hydrochloride in liquid form is
dispensed under medical staff supervision, after being mixed withjuice, at amethadone
out-patient clinic. Take-homes are allowed for week-ends. Recently the patients were
also allowed to collect methadone twice aweek, but only if they had been doing well
in the programme for over one year.

The study group was formed of 69 patients from the methadone maintenance
programme, with an average age of 26.9 years (SD + 5.4; median 26). 56 (81%) were
males and 13 females (19%). Their average daily methadone dose was 134 mg (SD [
56.1), with arange from 10 mg to 270 mg. Collection of blood for methadone plasma
level testingwasconducted during regul ar assessment of their condition after completion
of oneyear intreatment. All of them were under close staff supervision when drinking
their daily dose at the clinic four days prior to blood taking. The blood was taken for
assessment through plasma level from 23 to 25 hrs after their previous dose of
methadone, usually on a Thursday. None of the patients had positive urinalysis for
morphineonthat day. All of themwerewell stabilized. They had had negativeurinefor
morphine at least for the previous month, but in most cases much longer. Quantitative
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analysis of blood samples for methadone was performed in an analytical laboratory,
where GC/MS methodology was used. SPSS statistical software was used for data
analysis.

Results

Detected average concentration of methadone in plasmawas 376.6 ng/ml (SD O
226.1; median 307 ng/ml) in a range from 44 to 1103 ng/ml. Distribution of the
frequencies of different plasma concentrations are shown by histograms (Graph 1).
Distribution of the frequencies of different doses of methadone appearsin Graph 2. A
scatter plot diagram demonstrates correlation between dose and methadone level in
plasma(Graph 3). Whenwe applied aminimum threshold of 200 ng/ml and amaximum
limit of 600 ng/ml of through-plasma methadone concentration on our sample, we
detected that 12 (17.4%) patients had plasmalevel sbelow thethreshold and 11 (15.9%)
above the upper limit.
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Discussion

Despitethefact that our study has confirmed that thereisacl ear correl ation between
the dose of methadone and its plasmalevel, and also that majority of patientswho are
stabilized on it had daily through-plasma concentrations between 200 and 400 ng/ml,
we still had some interesting findings. Using clinical indicatorsto determine adequate
methadone dose resulted in wide inter-individual dose variations.

Evenif bothdistribution-of-frequency curveswerebell-shaped, thedosedistribution
curve was less steep, with a peak further to the right than the curve for the distribution
of frequencies of different plasma concentrations, which was steeper and had a peak
further to the left. This finding suggests that a wider range of different daily dosesis
needed to achieve the optimum plasma concentrations. In other words, the doses
required to achieve 250 ng/ml in plasmaranged between 60 and 270 mg of methadone
per day (Graph 3). We have discovered that one third of our patients were stabilized at
plasma concentrations, which were outside the lower or upper limit recommended by
others (Graph 4).

There were five concentrations above 700 ng/ml, and one over 1100 ng/ml among
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stabilized patients. Thisisconsistent with M axwell and Shinderman [18], who reported
that some patients with high doses had serum methadone levels of 800-1200 ng/mg
whentitrated to dosesresulting in no signsof opioid overmedication; Leawitt etal. [13]
even presented acase of 1800 ng/mgwithnoclinical signsof opioid overmedicationand
a severe opiate withdrawal syndrome at a concentration of 810 ng/mg with the same
subject.

Similar situationshaveoccurred ontheother sideof thespectrumat low concentrations.
A similar proportion of patients with methadone concentrations below the lower
recommended limit was found as for those with concentrations above the upper limit.
We do not consider 17% as being insignificant. Again, no signs of withdrawal were
observed and patients were stabilized. We found no reason to increase their dose.

One possible interpretation of our findings is that low methadone doses do not
automatically result in low methadone concentrations in plasma. The same appliesto
unusualy high daily doses of methadone, which do not necessarily produce high
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Graph 4: Methadone plasma concentration
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concentrationsin plasma. Bearing thisinmind, weshould not berestrictedinour clinical
practice to keeping to firm lower limit thresholds, or to any firm upper daily limit for
methadone doses or even to a ceiling for plasma concentrations.

There are, in fact, patients who, to become stabilized, need unusually high or low
methadone levels in plasma. The previous thinking could be turned the other way
around, by saying that not only appropriate daily dose, but also appropriate plasma
concentration show ahigh degree of inter-individual variation. Theexplanation for this
wide spectrum lies partly in the variations in the degree of methadone metabolization
specifictodifferent patients, and partly in different i nteractionswith other medications,
or inter-individual differencesin pharmacokinetics and pharmacodynamics.

Our findings suggest that neither daily methadone dose aone, nor methadone
concentrationsin plasmaalone, can beinterpreted asaunivocal indicator of apatient’s
stabilization. It is, rather, the criteria derived from assessment of a patient’s clinical
condition that should set the ultimate guidelines for a doctor’ s decision as to whether
daily doses of methadone in amethadone mai ntenance programme should beincreased
or decreased.

Plasmamethadone concentrations should help provide clinical orientation in cases
where the daily dose of methadone is relatively high, its level in plasmais low and
clinical signsof withdrawal and/or craving are present. In caseof thiskind, thelow level
found in plasma supports an increase in the dose.

Thelimitations of the study liesin its naturalistic design and the limited size of the
sample. In addition, rate of change is sometimes of greater clinical significance than
absolute levels, so the peak through ratio could be measured.
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