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Psychotherapeutic Benefits of Opioid Agonist Therapy

Peter L. Tenore, MD, FASAM

ABSTRACT. Opioids have been used for centuries to treat a variety of psychiatric conditions with
much success. The so-called “opium cure” lost popularity in the early 1950s with the development
of non-addictive tricyclic antidepressants and monoamine oxidase inhibitors. Nonetheless, recent lit-
erature supports the potent role of methadone, buprenorphine, tramadol, morphine, and other opioids
as effective, durable, and rapid therapeutic agents for anxiety and depression. This article reviews
the medical literature on the treatment of psychiatric disorders with opioids (notably, methadone and
buprenorphine) in both the non-opioid-dependent population and in the opioid-dependent methadone
maintenance population. The most recent neurotransmitter theories on the origin of depression and anx-
iety will be reviewed, including current information on the role of serotonin, N-Methyl d-Aspartate, glu-
tamate, cortisol, catecholamine, and dopamine in psychiatric disorders. The observation that methadone
maintenance patients with co-existing psychiatric morbidity (so called dual diagnosis patients) require
substantially higher methadone dosages by between 20% and 50% will be explored and qualified. The
role of methadone and other opioids as beneficial psychiatric medications that are independent of their
drug abuse mitigating properties will be discussed. The mechanisms by which methadone and other
opioids can favorably modulate the neurotransmitter systems controlling mood will also be discussed.

KEYWORDS. Methadone, psychiatric, co-morbidity, depression, anxiety, opioid.

INTRODUCTION

For centuries, opioids have been utilized ef-
fectively to treat a wide range of human dis-
orders, including pain, cough, and diarrhea.
Contemporary medicine still manages these con-
ditions with various opioid preparations. A for-
gotten subject, however, is the use of opioids
to treat psychiatric conditions such as depres-
sion and anxiety disorders. This article examines
the evidence to support opioids’ effectiveness
in these instances. The neurotransmitter sys-
tems important to mood, including N-Methyl d-
Aspartate (NMDA), glutamate, catecholamines,
serotonin, and dopamine, are reviewed and the
beneficial mood effect of methadone, buprenor-
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phine, and other opioids is examined.The ear-
liest record of opium use occurred in lower
Mesopotamia in 3400 BC and documented
poppy cultivation and the use of opioid-laden
fluid, which was dried to a paste, and termed
opium to treat a variety of conditions by the
Sumerians. The antianxiety and antidepressant
effect of opium was deemed so effective that the
poppy was called “Hul Gil,” or the “joy plant.”1

Hippocrates (460–377 BC), the historic father
of medicine, and his successor Galen (AD 129–
200) both prescribed opium for the treatment
of numerous ailments, including depressin and
anxiety disorders.2

British author Thomasy de Quincey (1785–
1859) chronicled his 17-year addiction to opium
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in Confessions of an English Opium Eater.3 De
Quincey took opium primarily to relieve severe
depressive symptoms, writing that opium was
“the secret of happiness, about which philoso-
phers had disputed for so many ages.” He mar-
veled at the psychiatric potency of such small
dosages of opium, noting that “happiness might
now be bought for a penny, and carried in the
waistcoat pocket.”3

With medications that are as rapidly effec-
tive as opioids in treating so many disorders
and with unregulated over-the-counter availabil-
ity of these agents, opioids were over-utilized
and over-prescribed, resulting in thousands
of people becoming unnecessarily addicted.4

Restrictive legislation, including the Harrison
Narcotics Tax Act,5 dramatically limited the
prescription of opioids. With the develop-
ment of non-opioid medications to treat de-
pression and anxiety in the early 1950s—the
monoamine oxidase (MAO) inhibitors and tri-
cyclic anti-depressants (TCDs)—opioids and
their legislative restrictions became obsolete as
psychiatric medications due to their addictive
potential.6

STUDIES OF OPIOIDS
AS ANTIDEPRESSANT MEDICATIONS

The antidepressive and anxyolytic effects of
opioids have been studied extensively. Several
of these trials are summarized below.

The Opium Cure

The opium cure was widely used during the
latter 19th century up until the mid 20th cen-
tury and was an effective treatment for refrac-
tory depression.7 The opium cure utilized tinc-
ture of opium given daily in escalating dosages
(which plateaued and then was weaned), with the
average treatment lasting for 2 months. In vir-
tually all reported cases, the “depressive symp-
toms disappear.”6 The efficacy of the opium cure
was documented in several anecdotal reports and
psychiatric texts of the time7 and its use con-
tinued until the development of more modern
non-opioid antidepressants in the 1950s.6

Endorphins: The Opium Cure Mechanism

Endorphins are a series of brain opioid-
peptides, which play several critical roles in
human physiology, including pain modulation,
regulation of cortisol secretion, temperature con-
trol, stimulation of pleasure sensation and frank
euphoria, mood stabilization, and generation of
normal hedonic tone. Endorphins are active in
the brain’s pleasure-reward center and have been
termed the “brain’s own morphine.”8,9

PLEASURE-REWARD CENTER

The meso-limbic dopaminergic neurons of
the ventral tegmental area and their connections
to rostral limbic nuclei and other structures are
referred to as the pleasure-reward center, or
the limbic system. This center is responsible
for maintaining hedonic tone and generating
normal sensations of pleasure, reward, joy,
and euphoria, which are antidepressant effects.
To do this, pituitary-released endorphins
circulate and bind to endorphin mu-opiate
receptors on the dopaminergic neurons of the
ventral tegmental area, which then synthesize
and release dopamine. Dopamine attaches to
dopamine receptors in various areas of the
pleasure-reward center (including the nucleus
accumbens, prefrontal cortex, amygdala,
caudate, and anterior cingulate), generating a
sense of hedonic tone and contentment (i.e.,
antidepressant effects).8,9 Dopamine levels
fall if endorphin effects are muted or blocked
or if endorphin levels are absolutely or rela-
tively low, leading to anhedonia and a lack of
pleasure or reward sensations (i.e., depressive
symptoms).

In depression, a relative endorphin deficiency
has been demonstrated, characterized by an in-
creased number of endorphin receptors (up to a
700% increase vs. controls) on dopamine neu-
rons, yet no matching increase in endorphin
levels.10,11 This mismatch results in lower en-
dorphin stimulation and a low dopamine state,
causing a lack of pleasure and the loss of hedo-
nic tone, cardinal symptoms of depression. Fur-
ther studies are needed to establish why endor-
phin receptors are increased in depression and
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why endorphin levels do not increase to meet
the expanded receptor pool; however, it is clear
that the endorphin-dopamine system plays a crit-
ical role in generating and mitigating depression.
In the Opium Cure, opium acts as endorphin to
saturate a higher number of endorphin recep-
tors on dopamine neurons, releasing dopamine
and restoring hedonic tone and mitigating
depression.

ENDORPHIN TREATMENT
OF DEPRESSION

To evaluate the effect of endorphines on
mood, intravenous infusions of beta-endorphin
were used to treat depression in at least 5 clinical
studies reported between 1977 to 1981. When
examining these trials as a group, it was found
that 20 of 24 patients experienced significant im-
provement in depressive symptoms in as little as
20 minutes following beta-endorphin infusions.
The majority of test subjects experienced com-
plete resolution of depressive symptoms within
4 hours. The rapidity of response contrasts cur-
rent antidepressant therapy with serotonin (e.g.,
fluoxetine) and catecholamine (e.g., amitrypty-
line) modulators, which typically require 2 to
6 weeks for maximal effect.12 Intravenous opi-
oids (endorphins) demonstrate significant and
rapid antidepressive effects, indicating that brain
endorphins play an essential role in mitigating
depression.13 It is likely that infused endorphins
stimulate a higher percentage of the expanded
endorphin receptor pool resulting in enhanced
dopamine output.

OPIOIDS AS ANTIDEPRESSANTS

Buprenorphine

From 1982 to 2001, at least five stud-
ies of buprenorphine in treatment-resistant de-
pressed patients who were not dependent on
opioids have been published. A total of 57 pa-
tients received buprenorphine in these trials.
Each study demonstrated a positive and po-
tent antidepressant effect of buprenorphine in a
treatment-resistant population. Opioid adminis-

tration significantly reduced depression (again,
likely through increased stimulation of the en-
dorphin system).14 Because opioid treatment of
severely depressed patients with buprenorphine
resulted in a rapid and significant improvement
with symptom resolution in most cases,14−18 it
seems clear that the endorphin-dopamine sys-
tem is central to mood regulation and that ad-
ministered opioids can be potent antidepressant
medications.

From 1990 to 2005, there have been at
least 6 studies of buprenorphine treatment of
depression in the opioid-dependent population
of methadone maintenance clinics. A total of
275 depressed patients received buprenorphine
in these trials, with positive responses shown
in 50% to 86% of patients, which again sup-
ports buprenorphine as a potent antidepres-
sant. Seventy-five percent of responders showed
a 91% drop in depression scores during the
first week, demonstrating far more rapid im-
provement compared to conventional therapy.
Depression was not related to opioid withdrawal
symptoms. There was no difference in drug
use in subjects versus controls. Authors con-
cluded that buprenorphine exhibits an effective
and rapid antidepressant effect, independent of
drug use or opioid withdrawal symptoms.19,20

Methadone

Dean studied moderate to severely depressed
patients entering methadone treatment. Thirty
patients were randomized to receive methadone
and 24 to receive buprenorphine. Depression
significantly improved to the level of con-
trol in both groups within several weeks. Few
were co-treated with conventional antidepres-
sants, so favorable antidepressant effects were
attributed to methadone and buprenorphine. Of
note, the antidepressant effects of methadone
and buprenorphine were not related to sub-
jects’ decrease in drug use, which remained un-
changed. Thus, methadone and buprenorphine
were shown to be significant and comparably
effective antidepressants independent of drug
use.21

In another trial, depressed patients were ran-
domized to receive either methadone and a
placebo or methadone and fluoxetine. Both

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

on
ne

ct
ic

ut
] 

at
 0

2:
49

 0
6 

O
ct

ob
er

 2
01

4 



52 JOURNAL OF ADDICTIVE DISEASES

groups showed a significant positive response
to treatment with equal reduction in depres-
sive symptoms. Improvement in depression and
psychosocial functioning was not related to a
reduction in drug use. Methadone was a highly
effective antidepressant medication, but adding
fluoxetine confered no additional benefit, indica-
tive of a potent antidepressant effect demon-
strated by methadone in and of itself.22

In a study of mood and methadone, metha-
done blood levels were taken prior to the daily
methadone dosage and then at frequent inter-
vals for the 24-hour dosing interval. Mood scores
were tightly correlated to blood methadone lev-
els, with mood improving as methadone levels
rose and mood deteriorating as methadone lev-
els fell. The scores for all mood indicators—
depression, anger, tension, confusion, fatigue,
vigor, and Total Mood Disorder—were all best
at the peak methadone blood levels and worst at
the lowest levels.

Methadone had its most dramatic effect on
depression. Methadone quickly and effec-
tively alleviated depression and other mood
disturbances, with most patients achieving
complete resolution of depressive symptoms
within 3 hours. In addition, mood alterations
were responsive to relatively small changes
in methadone blood levels, indicating that
methadone exerts potent therapeutic effects on
mood.23

PRESCRIBED OPIOIDS AUGMENT
ENDORPHIN’S ANTIDEPRESSANT

EFFECT

Though the brain is not synthesizing ad-
ditional amounts of endorphin to meet the
increased, unoccupied-endorphin-receptor load
in depressed brains, exogenously administered
opioids not subject to the synthesis limitations
of endorphin can be given in sufficiently
high dosages over appropriate periods of time
to eventually occupy and stimulate the up-
regulated, open receptors. Once a sufficiently
high percentage of endorphin receptors are oc-
cupied by prescribed opioids, dopamine neurons
will be stimulated to manufacture and release
enough dopamine to restore hedonic tone and

ameliorate depressive symptoms. In the treat-
ment of depression, methadone, buprenorphine,
and other opioids can be viewed as endorphin
supplementation therapy, binding to and stim-
ulating endorphin receptors on dopaminergic
neurons and increasing dopamine. Endorphin-
mediated dopamine release is essential to
euthymia and can be augmented and maintained
with exogenously administered opioids, such
as methadone and buprenorphine, acting as
endorphins.13,14,19

Taken together, these studies indicate that de-
pression due to relative endorphin deficiency in
brains with up-regulated numbers of endorphin
receptors unmatched by up-regulated endorphin
levels can be successfully treated by saturating
open endorphin receptors with additional
prescribed opioids. Depression can be relieved
by administering the endorphin itself13 or by ad-
ministering prescription opioids (buprenorphine
or methadone) that bind to the endorphin recep-
tor (i.e., endorphin augmentation therapy).22−24

In drug-using patients, improvement in depres-
sion and social functioning with methadone
and buprenorphine is not related to decreases
in drug use. The relief of depressive symptoms
with methadone and buprenorphine in opioid-
dependent and non-dependent patients is rapid
and successful, arguing for their effectiveness
as antidepressants in their own right. Augmen-
tation of low relative endorphin levels with
increased stimulation of dopamine seems to be
the unifying mechanism. As will be discussed
later in this review, favorable alterations in
several mood-improving neurotransmitters are
also affected by methadone and other opioids.

NON-ENDORPHIN
PSYCHOTHERAPEUTIC

MECHANISMS OF OPIOIDS

In addition to methadone and buprenor-
phine’s saturation of endorphin receptors to in-
crease dopamine and thus alleviate depression,
these opioids have also been shown to favor-
ably alter several other brain neurotransmitters
important to mood regulation. The serotonin,
catecholamine, dopamine, corticosteroid, glu-
tamate, and NMDA systems are all essential
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to mood regulation. Methadone, buprenorphine,
and other opioids have a pronounced and favor-
able effect on all of these systems.

Depressed and anxious patients benefit
from the following pharmacologic agents and
mechanisms: (a) serotonin re-uptake inhibitors
increase serotonin; (b) monoamine oxidase
inhibitors increase serotonin, dopamine, and
catecholamines; (c) tricyclic antidepressants in-
crease catecholamines; (d) opioids decrease
circulating cortisol; (e) opioids, acting as
endorphins, increase dopamine output to limbic
system structures; (f) NMDA receptor antago-
nists improve mood; and (g) glutamate reduc-
tion/antagonism improves mood. Methadone,
buprenorphine, and other opioid agonists have
been shown to be favorable and potent modula-
tors of each of these mood enhancing and mood
stabilizing mechanisms, discussed in the follow-
ing sections.

Epinephrine/Norepinephrine

Tricyclic antidepressants (TCDs), including
imipramine, amitryptyline, and nortryptyline,
alleviate depression by blocking neuronal re-
uptake of norepinephrine and epinephrine and,
to a lesser extent, dopamine and serotonin.
This decreased re-uptake makes these neu-
rotransmitters available in extracellular fluid
to act on their respective receptors to im-
prove mood and relieve depression. Methadone
has been shown to relieve depression by act-
ing as a TCD, blocking re-uptake of cate-
cholamines. Methadone displaced imipramine
from norepinephrine re-uptake sites, indicat-
ing that mathadone would blockade re-uptake
of norepinephrine as imipramine does. This
blockade results in increased extra-cellular nor-
epinephrine which improves mood. Methadone
was shown to blind tightly to the imipramine re-
ceptor, suggesting a significant anti-depressant
action similar to imipramine. The adjusted ani-
mal blood methadone levels were consistent with
methadone blood levels achievable in patients
receiving methadone for maintenance. With
methadone functioning as a TCD, an “antide-
pressant action of methadone is suggested.”25

Serotonin

Decreased cerebral serotonin effect plays an
essential role in depression.26,27 Decreased sero-
tonin effect is due to two factors: (a) positron
emission tomography scanning in depressed
brains has demonstrated a mean decrease of 30%
in the number of serotonin receptors;26,28 and
(b) depressed brains have been shown to have
a 20% to 30% decrease in serotonin synthe-
sis rates.27 Treatment with selective serotonin
re-uptake inhibitors (SSRIs), MAO inhibitors,
TCDs, and NMDA-glutamate antagonists will
increase brain serotonin and expose the limited
number of receptors to higher levels of serotonin
and stimulate maximal functioning, which mod-
erates depression.29

METHADONE: A SELECTIVE
SEROTONIN RE-UPTAKE INHIBITOR

Methadone possesses SSRI capabilities and
has been shown to raise brain serotonin levels.
In a rabbit model, methadone inhibited sero-
tonin re-uptake into brain neurons. Methadone
was found to bind securely to the serotonin
transporter, preventing re-uptake and increas-
ing extracellular serotonin levels. Morphine had
a similar effect but required higher dosages.
Methadone exhibited “marked effects on sero-
tonin re-uptake” and this process may be related
to a methadone anti-depressant effect.30

To underscore methadone’s ability to raise
serotonin, it should be noted that if methadone
is administered with other drugs that also
elevate serotonin levels, excessively high
(even toxic) levels of serotonin can result.
Cases of methadone and tramadol causing
serotonin excess when added to MAO in-
hibitors that resulted in serotonin-syndrome
with fatality have been reported. This further
demonstrates the ability of methadone to sig-
nificantly raise brain serotonin.31 The synthetic
opioids—meperidine, tramadol, dextromethor-
phan, propoxyphene, and methadone—have all
been shown to be serotonin re-uptake inhibitors
and, to underscore their serotonin-elevating po-
tency, have all been involved in serotonin toxic-
ity reactions with MOA inhibitors.31
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Methadone and tramadol are moderately po-
tent SSRIs and, on this basis, have significant
serotonin-raising ability. Methadone raises sero-
tonin and, therefore, is expected to relieve de-
pression and anxiety. In a drug–drug interaction,
methadone can actually raise serotonin levels
excessively high to induce a serotonin toxicity
syndrome, underscoring methadone’s function
as an MAO inhibitor.31With the ability to aug-
ment serotonin levels, it is not surprising that
methadone can be utilized as an effective an-
tidepressant medication.

SSRI-Methadone Drug Interaction

An additional contributing factor to stabiliza-
tion of dually diagnosed patients may be the
slightly increased methadone exposure caused
by the SSRI–methadone drug interaction, which
increases methadone blood levels in co-treated
patients. A majority of anxious or depressed du-
ally diagnosed patients in methadone mainte-
nance clinics are treated with SSRIs.32 Due to
liver enzyme inhibition by SSRIs—especially
fluoxetine, paroxetine, and sertraline—a mild-
to-moderate (10% to 26%) increase in blood
methadone levels is expected.33−35 Barring ex-
cessive serotonin (more of a fluvox issue) blood
methadone levels increased by SSRI in dually di-
agnosed patients can further enhance methadone
exposure and increase beneficial psychiatric ef-
fects. More recent SSRIs, including citalopram
and escitalopram, have little to no effect on
methadone bleed levels.36

MAO

MAO is a brain enzyme that degrades the
mood enhancing mono-aminergic neurotrans-
mitters serotonin, epinephrine, norepinephrine,
and dopamine. Low levels of these monoamine
neurotransmitters, especially serotonin, engen-
der depression.45,46 In 1952, MAO inhibitors
were found to be significant antidepressant med-
ications. Althogh effective as antidepressants,
the increased side effect profile and availabil-
ity of well-tolerated SSRIs has markedly limited
widespread use of MAO inhibitors.12

As discussed above, depressed brains have
been shown to have 20% to 30% lower lev-
els of serotonin than non-depressed control

brains.27 To explain this serotonin depletion,
Meyer et al.37 postulated that depressed brains
may have increased MAO levels, degrading sero-
tonin and, thus, lowering serotonin levels. Us-
ing positron emission tomography scanning in
untreated patients with major depression, the
authors found enzyme levels to be a mean of
30% higher compared to the control patients.
This marked MAO level elevation was found
throughout the brain and is a compelling expla-
nation for decreased serotonin in depression.37

If MAO level elevation engenders depression,
MAO inhibitors become a logical management
strategy. Anti-depressant treatment with MAO
inhibitors (e.g., phenylzine) is designed to hin-
der MAO function and decrease serotonin degra-
dation. The resulting increase in serotonin levels
can mitigate depressive symptoms.12

As an antidepressant, methadone has also
been shown to be a potent MAO inhibitor.
Methadone produced a pronounced brain MAO
inhibition of 20% to 60% in the hippocampus,
caudate, hypothalamus, and cerebral cortex
of rodents. Because these areas are important
in mood experience and regulation, increas-
ing available serotonin, catecholamine, and
dopamine levels by inhibiting MAO levels
with methadone should contribute to relieving
depressive symptoms.38

Other opium alkaloids, including papaver-
ine and ethaverine, have also proven to in-
hibit brain MAO by 40% to 60%.39 Inhibiting
MAO and raising monoamine neurotransmit-
ter levels have significant antidepressant effects.
Methadone and other opium alkaloids have been
shown to be potent MAO inhibitors. As such,
methadone is expected to exert an antidepres-
sive action based on its ability to inhibit MAO
and elevate brain catecholamine and serotonin
levels.

Cortisol

A cardinal biochemical finding in depres-
sion and anxiety is an elevation in serum
cortisol.40 Decreasing excessive cortisol can
have a beneficial effect on mood, and endor-
pins play a key role in decreasing cortisol
secretion. In a study of depressed patients,
small dosages of intravenous methadone was
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shown to induce a rapid and lasting fall
in serum cortisol with depressive symptoms
correspondingly mitigated. The hypothalamic-
pituitary axis’ role in depression—manifested by
elevated cortisol—can be rapidly corrected with
intravenous methadone for prolonged periods.41

In a study of anxiety patients, 10 mg of
methadone administered intramuscular rapidly
decreased blood cortisol and mitigated manic
symptoms.42 Elevated cortisol levels are contrib-
utory to depression and anxiety disorders, which
improve when cortisol levels are decreased. In
small dosages (5 to 10 mg), methadone decreases
cortisol levels rapidly and significantly for a pro-
longed period. Methadone’s ability to decrease
cortisol likely contributes to its antidepressant
and antianxiety effects.

NMDA

NMDA receptors are located throughout the
brain and are stimulated by the brain’s major ex-
citatory neurotransmitter—glutamate. NMDA
receptors are responsible for the modulation of
learning and memory, excitation of neuronal
impulses, oxidative tissue damage, and pain reg-
ulation. The NMDA system also plays a major
role in mood regulation, specifically modulating
depression and anxiety.43,44 When activated by
glutamate, NMDA receptors located on sero-
tonin neurons exact distinct “anti-serotonin”
effects and inhibite serotonin synthesis and
release and increase serotonin degradation. All
of these factors contribute to depression and
anxiety. Methadone and buprenorphine are
NMDA antagonists45−47 and can be expected
to counteract the “anti-serotonin” effects of
the NMDA–glutmate system and benefit these
disorders on this basis.

Because the NMDA system is a signifi-
cant cause of depression, antagonists of the
NMDA receptors are expected to exert an-
tidepressant effects. In one study, single low
dosages of intravenous ketamine (a powerful
NMDA antagonist) were shown to dramatically
improve depression in 60 minutes and con-
tinue maximal improvement for several days.
Beneficial effects of NMDA antagonism were
long-lasting, taking 1 to 2 weeks to diminish to

baseline. Ketamine effected a potent, rapid, and
sustained decrease in depressive symptoms.48

In another study, 71% of depressed patients
demonstrated a positive response to ketamine
and 29% achieved complete remission in 110
minutes and the beneficial effects lasted a week.
Because NMDA antagonists relieve refractory
depression rapidly and in a durable manner, fu-
ture development of NMDA antagonists for the
treatment of depression should be an important
initiative.46

METHADONE: ANTIDEPRESSANT
NMDA ANTAGONIST

Methadone has caused a marked decrease in
NMDA receptor activity and is 8 to 16 times
more potent than morphine.45,47 Methadone
demonstrates potent, non-competitive NMDA
antagonism49,50 that is achievable, with metha-
done blood levels easily attained in the
methadone maintenance population.45 As a po-
tent NMDA receptor antagonist like ketamine,
methadone is capable of exerting significant an-
tidepressant effects. Psychiatric patients have re-
peatedly required higher dosages of methadone
for stabilization (Table 1) and it is likely that
they are experiencing, in part, benefits from the
NMDA antagonism effect of methadone and
are maximizing this effect in requiring higher

TABLE 1. Selected Studies Demonstrating the
Need for Higher Methadone Doses in Dually Di-
agnosed Patients

Author Year DD† dosage – SD†† dosage n

Treece82 1980 87.4 mg – 35.7 mg 31
Maremanni52 1993 0.60 mg – 30 mg 17
Pani53 1997 34 mg – 31 mg 46
Tenore79 2000 110 mg – 91 mg 160
Maremanni72 2000 154 mg – 99 mg 90
Bleich83 2002 145 mg – 90 mg 107
Pani51 2003 70 mg – 40 mg 78
Matteo80 2005 PB mg – PB mg + 45 mg 114
Trafton78 2006 82 mg – 69 mg 222
Peles68 2006 >120 mg – <120 mg 90
Tenore84 2007 149 mg – 99 mg 276

†DD = Dual Diagnosis patients.
††SD = Single Diagnosis patients.
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dosages of methadone than non-psychiatric pa-
tients for stabilization.32,51−53

As an antidepressant, buprenorphine has also
proven to be an NMDA antagonist roughly
equivalent in potency to morphine.54 Methadone
and buprenorphine are expected to, and have
been shown to, exert antidepressant effects con-
sistent with an NMDA-blocking mechanism.

ANXIETY DISORDERS

NMDA

The NMDA–glutamate system is a major
contributor to the generation of anxiety.55 An-
imal studies have demonstrated the potent an-
tianxiety effects of NMDA receptor antagonists
andagents that decrease glutamate. Tatarczynska
et al.55 examined a rodent model of anxiety with
a powerful NMDA receptor antagonist and noted
significant decreases in anxiety and depression
reflective behaviors in all tested individuals. The
authors concluded that NMDA receptor antago-
nists play a major role in ameliorating anxious
and depressive behavior and that NMDA antag-
onists should, logically, be developed as antianx-
iety medications in the future.55

Glutamate

As discussed previously, the NMDA recep-
tor system is a major cause of depression and
is a major factor in generating anxiety, both
due to glutamate binding to NMDA receptors
and to decreasing brain serotonin levels.43,44

Lamotrignine (Lamictal) decreases brain gluta-
mate production, which decreases neuronal ex-
citability, and is approved for the management
of bipolar disorder and seizure disorders.12 In
an animal model, lamotrignine demonstrated a
potent anxyolytic effect by decreasing the sub-
jects’ brain glutamate. The antianxiety effect
was equivalent to that of benzodiazepines.56

Klodzinska et al. showed such a powerful an-
tianxiety effect of glutamate antagonism that the
authors called for accelerating the clinical de-
velopment of glutamate antagonists as potential
antianxiety agents for use in humans.57

Glutamate (and it’s cofactor, glycine) exerts
multiple “anti-serotonin” effects that include

increased serotonin metabolism (degradation),
decreased serotonin synthesis, and decreased
serotonin release, all of which are mediated
through glutamate binding to and activating
NMDA receptors on serotonin cells. All anti-
serotonin effects of glutamate are reversed by
the NMDA receptor antagonists, which can be
viewed as serotonin “enhancers.”58 Methadone
and buprenorphine, as potent NMDA receptor
antagonists, can also be classified as serotonin
enhancers.

Glutamate excess increases neuronal exci-
tation globally and contributes to neuronal
oxidative stress and nerve injury. These deleteri-
ous effects contribute to seizure activity, anx-
iety disorders, obsessive compulsive disorder,
and pain disorders. Lamotrignine decreases cen-
tral nervous system glutamate production and is
effective in treating these conditions. The im-
portance of the NMDA–glutamate system in
anxiety should not be underestimated and ad-
ditional glutamate antagonists (e.g., ketamine
and methadone) or glutamate reducing agents
(e.g., lamotrignine) should be developed for fu-
ture clinical use in anxiety disorders.59

OBSESSIVE COMPULSIVE DISORDER

Glutamate Excess

Rosenberg et al. measured glutamate lev-
els in obsessive compulsive disorder patients
and found caudate glutamate levels to be
much higher than those in the control sub-
jects. With paroxetine SSRI treatment, glutamate
concentrations returned to normal in weeks with
a dramatic symptom improvement seen. Increas-
ing serotonin levels with paroxetine inhibits
glutamate synthesis and release, normalizing
anxious symptoms.60

Using direct brain serotonin measuring tech-
niques and injecting a glutamate-blocker di-
rectly into rodent amygdala, animal models
have confirmed that increasing serotonin with
a glutamate-blockade will rapidly resolve anx-
iety symptoms.61,62 Decreasing glutamate via
enhanced serotonin is beneficial to anxiety dis-
orders. Methadone has proven to increase sero-
tonin and can be expected to decrease glutamate
on that basis.
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OPIOIDS AS NMDA ANTAGONISTS
IN ANXIETY DISORDERS

Methadone, buprenorphine, morphine, and
tramadol have been shown to be significant
NMDA–glutamate antagonists. As NMDA an-
tagonists, it is expected that methadone and
tramadol have serotonin-enhancing, antianxiety
effects. In one report, a 27-year-old woman with
a 10-year history of poorly controlled obses-
sive compulsive disorder noticed that her anx-
iety symptoms ceased entirely for several hours
after taking a single dosage of oxycodone. Not-
ing this, the authors prescribed 50 to 100 mg of
tramadol, an opioid-receptor agonist, orally as
needed up four times a day. The patient’s symp-
toms resolved rapidly with each dosage. At 6
weeks, fluoxetine took its maximal effect and
the patient no longer needed tramadol for symp-
tom control, which was complete. The authors
concluded that opioids decrease glutamate and
block NMDA receptors, allowing for increased
serotonin more rapidly than SSRIs. As such, opi-
oids can be utilized in obsessive compulsive dis-
order for early symptom control until SSRIs can
manifest their full clinical effects.63

In another trial, refractory anxiety patients
treated with tramadol responded rapidly with
symptoms decreasing a mean of 26%. Half of
the patients responded within 1 week, which is
remarkable in a disorder that usually requires
4 to 6 weeks of SSRI treatment to respond.
Tramadol decreasing glutamate (mu-mediated
glutamate inhibition as well as serotonin-
enhancing via MAO inhibition) is the likely ex-
planation for the findings.64

Given the high concentration of opiate recep-
tors in the caudate, Koran et al. studied morphine
for management of anxiety. Thirty percent of
subjects treated with a single dosage of mor-
phine responded, 17% responded to lorazepam,
and none responded to a placebo. Morphine al-
leviated anxiety symptoms rapidly (within 24
hours) and this effect lasted for 2 to 5 days. Mor-
phine directly stimulates serotonin neurons in
the dorsal raphe nuclei and periaqueductal grey
matter, thus increasing brain serotonin to allevi-
ate symptoms. In addition, morphine decreases
glutamate release from glutaminergic neurons
in the prefrontal cortex and other areas. Lastly,

morphine is a direct NMDA antagonist and is
expected to increase serotonin on that basis.45

In another report, a methadone maintenance
patient with no history of anxiety disorder who
had been prescribed 60 mg methadone began
elective tapering of methadone. Anxiety symp-
toms emerged and peaked at 12.5 mg, with a high
anxiety score. When methadone dosage was in-
creased to 25 mg, anxiety symptoms improved
rapidly within 48 hours. Methadone seems to re-
lieve anxiety through direct mu-mediated sero-
tonin increase, blocking glutamate release and
NMDA antagonism.65,66

METHADONE, NMDA,
AND GLUTAMATE

As this review has shown, the NMDA-
glutamate system is central to causing depres-
sion and anxiety disorders via inhibition of
serotonin. Medications that block glutamate pro-
duction (e.g., lamotrignine) and medications that
directly block the receptors themselves (NMDA
antagonists) can reverse serotonin inhibition and
have beneficial psychiatric effects. Methadone
and other opioids, such as buprenorphine, mor-
phine, and tramadol, are potent NMDA receptor
antagonists. NMDA antagonism causes rapid
and durable relief of anxiety, as discussed above.
Methadone and other opioids likely cause anxy-
olysys through several mechanisms and perhaps
most significantly through the direct blockade or
antagonism of NMDA receptors, disinhibiting
serotonin elaboration. Also, both the mu-opioid
receptor mediated decrease in brain glutamate
levels and the direct mu-mediated stimulation of
serotonin neurons will increase brain serotonin
with methadone treatment. All of these actions
will allow increased serotonin synthesis and
release, alleviating depression and anxiety.44

PSYCHIATRIC DISEASE
IN METHADONE MAINTENANCE

POPULATIONIS

Psychiatric co-morbidity is common in
opioid-dependent patients. Approximately 50%
(range: 30% to 70%) of methadone maintenance
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TABLE 2. The Mean Incidence of Selected
Psychiatric Conditions Taken from Reviews

Bipolar Disorder 55%

Anxiety Disorder 52%
Depressive Disorder 46%
Posttraumatic Stress Disorder 42%
Borderline PD∗ 41%
Anti Social PD 51%
Histrionic PD 38%
Passive Aggressive PD 28%
Atypical Depression 12%
Psychotic Disorder 11%
Manic Disorder 0.1%

∗PD = Personality Disorder.

patients will have one or more co-existing Axis
1 or Axis 2 psychiatric disorders.32,51 Individ-
uals with coexisting psychiatric disorders are
referred to as dually diagnosed patients and
those without psychiatric comorbidity are re-
ferred to as single diagnosis patients.32,67A sub-
stantial amount of research has been done on
dually diagnosed patients in methadone clin-
ics. Several predictors of beneficial outcome
have been identified, including increased treat-
ment retention, reduction in drug use, and higher
methadone dosages.32,51,52,68−70 The mean inci-
dence of selected psychiatric conditions, taken
from reviews32,51,52,68−71 on this subject are de-
scribed in the next setion (see Table 2).

TREATMENT RETENTION

Methadone Dose

In studies of the methadone maintenance pop-
ulation, two commonly cited and easily quan-
tifiable indicators of stabilization are treatment
retention and decreased heroin use.72 Dually di-
agnosed patients can achieve both goals with a
higher dosage of methadone compared to sin-
gle diagnosis patients.52 Treatment retention has
been extensively documented as a powerful in-
dicator of stabilization and positive outcome
in the methadone-maintained population.72 Pa-
tients who remain in treatment for longer pe-
riods of time are those who are most satisfied
with the treatment and those who benefit most

from the treatment. Higher treatment retention
is correlated with higher methadone dosages in-
dependent of psychiatric status. Many studies
have shown higher dosages of methadone to be
correlated with longer treatment retention and
less heroin use.68,73−77 Inherent in longer treat-
ment retention, and what longer treatment reten-
tion actually demonstrates, is an improvement in
psycho-social functioning.51

Dually Diagnosed Patients

At least 2 studies of the methadone-main-
tained population have shown higher retention
rates in dually diagnosed patients compared
to single diagnosis patients, which is indica-
tive of better stabilization. Given a higher level
of co-morbid psychopathology in dually diag-
nosed patients, the observation of higher reten-
tion may seem counterintuitive. To clarify this
issue, Maremanni et al. reviewed the outcome
data of dually diagnosed patients compared to
single diagnosis patient controls over a 3-year
(1,000-day) interval. After a short initial dropout
period, dually diagnosed patients stabilized on
substantially higher methadone dosages than the
single diagnosis patients. Mean retention time in
dually diagnosed patients was 1,000 days (i.e.,
all cases were retained for the entire remainder
of the study period, significantly longer than as
single diagnosis patients) (mean = 840 days).
The authors concluded that “the general consen-
sus that psychiatric comorbidity increases treat-
ment resistance has not been confirmed by the
present investigation” and that the significantly
higher dosage of methadone required by dually
diagnosed patients for stabilization versus the re-
quirements of single diagnosis patients is central
for stabilization.72

In a 24-month outcome study, dually di-
agnosed patients also required a higher mean
dosage of methadone for stabilization. The
treatment retention rate was higher for dually
diagnosed patients for the first 20 months of the
24-month trial. The percent of positive urine opi-
oid specimens from both groups showed sim-
ilar approximate declines. Psychiatric patients
respond well to therapy with higher do-
sage methadone, evidenced by longer treatment
retention times and reduction in heroin use.
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Methadone dosages are higher in dually diag-
nosed patients, indicating a psychiatric bene-
fit to higher dosages. Dually diagnosed patients
should be identified early in treatment to maxi-
mize methadone dosages for optimal psychiatric
benefit, which is manifested in part by increased
treatment retention.51,78

METHADONE DOSE
AND PSYCHIATRIC PATIENTS

Higher methadone dosages are required
to stabilize dually diagnosed patients. This
theory has been extensively document-
ed32,39,51,67,68,72,79,80 and likely reflects
methadone’s beneficial modulation of multiple
psychiatric neurotransmitter systems with
regard to all patients; higher methadone dosages
are clearly necessary to realize increased
retention, decreased drug use, and improved
psychosocial functioning independent of psy-
chiatric co-morbidity.32,81 However, if the dually
diagnosed patients are analyzed separately, it
becomes clear that even higher methadone
dosages are required for stabilization compared
to single diagnosis patients.32 Levels of ongoing
drug use do not differ between dually diagnosed
patients and single diagnosis patients in most
studies, indicating that improvement of dually
diagnosed patients’ psychosocial scoring and
treatment retention is independent of drug
use. Beneficial outcomes seem more closely
correlated to the higher methadone dosages,
which is noted repeatedly in dually diagnosed
patients. Overall, heroin on admission compared
to later dates in psychiatric methadone patients
decreases to the same degree as non-psychiatric
methadone patients.81 In addition, the illicit
use of benzodiazepams and cocaine generally
remains similar throughout in both groups.
With comparable and on-going non-heroin drug
use in both groups and on-going decreased
heroin use similar in both groups, the additional
beneficial effect of opioids on psychiatric
disease is not likely due to changes in drug
use. Psychiatric patients seem to experience
benefits from methadone and buprenorphine
as psychiatric medications exacting beneficial
effects on brain neurotransmitters (discussed
below) and is independent from the ability of

methadone or buprenorphine to reduce drug
use.21,22,51,81

Several studies demonstrating the need for
higher methadone dosages in dually diagnosed
patients are summarized below. In one of the
earliest observations of increased methadone
dosages in dually diagnosed patients, Treece
found a strong relationship between psycho-
pathology and methadone dosage.82 Schizoid
disorders required a mean daily methadone
dosages of 87.4 mg compared to a mean daily
dosages of 35.7 mg for the control patients (a
145% increase for dually diagnosed patients).
All patients were heroin-free. The author indi-
cates a possibly favorable psychiatric effect of
methadone that is independent of drug use.82

In another study, subjects with major
psychopathology required higher methadone
dosages for stabilization (mean 60 mg per day)
compared to the control subjects (30 mg p day).
The authors noted that the “best methadone
dose” is not only that which stops heroin use,
but also that which contributes to stabilization
of psychiatric disease (i.e., a higher dose than
control). The psychiatric effects of methadone
are evident as being independent of methadone’s
ability to decrease heroin use.52

Mateo and Maremanni analyzed 55 metha-
done-maintained patients who were hospitalized
for psychiatric decompensations. Patients were
psychiatrically stabilized with a variety of psy-
chotropic medications. A group of 30 patients
remained on a personal baseline methadone
dosage and were compared to 22 patients who
received a mean increase in methadone dosage
of 45 mg per day (personal baseline + 45 mg).
The authors observed a significant decrease
in psychiatric medications required in the
group receiving augmented methadone dosages,
with 22% fewer antidepressants, 54% fewer
major sedatives, and 100% fewer anti-manic
prescriptions. Methadone, exerting beneficial
psychiatric effects, contributed significantly to
the stabilization of mental health, thus diminish-
ing the need for other psychiatric medications.
Drug use was not an issue because patients
were hospitalized, so the euthymic effects of
methadone were not related to methadone’s
drug abuse attenuating effect but were likely
related to psychiatric effects.80
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Pani noted that dually diagnosed patients re-
quired a higher methadone dosage than single
diagnosis patients, 70 mg per day for stabiliza-
tion versus 40 mg per day, respectively, and
noted higher retention in patients in the dually
diagnosed patients group versus patients in the
single diagnosis in the first 20 months of the
24-month study. The authors concluded that du-
ally diagnosed patients should be clinically rec-
ognized expeditiously because they will require,
and should receive, higher methadone dosages
for psychiatric stabilization.51

In a study of 222 veterans, Trafton et al. also
observed higher methadone dosages in drug-free
dually diagnosed patients. The authors docu-
mented a statistically significantly higher daily
methadone mean dosage of 81 mg for dually di-
agnosed patients with posttraumatic stress dis-
order, a mean dosage of 83 mg for those with
depressive disorders. and a dosage of 69 mg for
the control patients. Depression and posttrau-
matic stress disorder were strong predictors of
a need for higher methadone dosages for sta-
bilization independent of drug use. In addition,
given the potential for early drop-out in the du-
ally diagnosed patients population, it “may make
sense to more aggressively titrate [higher dually
diagnosed patients] dosages early in treatment
in these patients.”78

In our own institution, for recertification by
the Commission on Accreditation of Rehabili-
tation Facilities (CARF) in 2006, we reviewed
charts of 110 dually diagnosed patients and 176
single diagnosis patients to record medications
prescribed. We noted a mean daily methadone
dosage of 145.7 mg per day in dually diagnosed
patients versus 99.8 mg per day in single di-
agnosis patients.84 In this review, patients with
psychiatric comorbidity required 46% higher
methadone dosages for stabilization. A similar
methadone dosage review for CARF completed
in 2000 recorded that the dually diagnosed
patients (n = 72) received a mean daily dosage
of 110 mg and the single diagnosis patients
(n = 98) received a mean daily dosage of 91
mg.37 Maremmani noted a mean methadone
dosage in dually diagnosed patients and single
diagnosis patients of 154 mg per day and 99
mg per day, respectively. In addition, within the
dually diagnosed patients patient population,

patients with higher degrees of psychiatric
patholgy required correspondingly higher
methadone dosages. Notably, treatment reten-
tion after an initial fall-out was significantly
higher in dually diagnosed patients than in
single diagnosis patients.72 Improvement from
baseline in psychosocial scores was significant.
Psychiatric patients can be well stabilized and
glean benefits from methadone as a psychiatric
medication. The authors call for recognition
of psychiatric disease as early as possible in
treatment to prevent initial drop-out. In addition,
dually diagnosed patients will require expedient
upward titration of methadone to minimize
early drop-out and to provide maximal patient
benefit of higher “psychiatric” methadone
dosages.72

Higher methadone dosages in dually diag-
nosed patients reflect patients and providers ap-
preciating progressive improvement in outcome
as dosages increase and wishing to maximize
and maintain beneficial psychiatric effects to the
highest level safely possible. A common out-
come measure is the Addiction Severity Index,
a seven-domain global-functioning rating tool
for addiction patients.85 Despite psychiatric co-
morbidity and ongoing drug use, dually diag-
nosed patients showed improvement in all seven
domains.81 Because dually diagnosed patients
scores on the Addiction Severity Index improve
with methadone treatment at the same degree
as single diagnosis patients compared to per-
sonal baselines independent of drug use, a ben-
eficial psychiatric effect of methadone seems
likely.81

As reviewed and referenced in this paper,
methadone and other opioids exert potent psy-
chotherapeutic effects based on favorable and
potent modulation of several neurotransmitters.
The mechanisms of action as reviewed in this
paper are tabulated below.

DISCUSSION

Methadone and other opioids reviewed in this
paper have been shown to exhibit a remark-
ably broad range of rapid, potent, and favor-
able mood-regulating effects in dually diagnosed
patients that is independent of drug use but
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is seemingly dependent on higher methadone
dosages. Numerous studies cited above (Table 1)
have documented the need for higher methadone
dosages in psychiatric patients to maximize
these beneficial psychiatric effects. As antianx-
iety and antidepressant medications, methadone
and the opioids reviewed here exert benefi-
cial psychiatric effects independent of their
substance abuse treatment effects. Even with
ongoing drug use, the positive effect on depres-
sion and anxiety is still evident.21,22,81 Nunez
reviewed 6 double-blind, placebo-controlled
studies of depression treatment involving 284
methadone patients. In 5 of 6 trials, antide-
pressant treatment had a positive outcome on
depression but no significant effect on drug
use. The author concluded that the psychi-
atric disease may be independent of the sub-
stance abuse disease and can be successfully
managed independent of drug use in many
cases.86

Opioid-dependent patients with psychiatric
co-morbidity require substantially higher
dosages of methadone for stabilization (Table 1)
because they are appreciating the highly signif-
icant and highly beneficial antidepressant and
antianxiety effects of methadone—as a psychi-
atric medication—as well as buprenorphine, tra-
madol, and morphine. It is clear that methadone
is a potent psychiatric medication with multiple
mechanisms of action that lead to mood
improvement. Methadone, buprenorphine, and
other opioids have been shown to increase
serotonin to relieve depression and anxiety us-
ing SSRI and MAO inhibitor mechanisms,25,38

to decrease glutamate to alleviate depression
and anxiety via mu-opioid receptor glutamate
inhibition and serotonin-mediated decreased
glutamate synthesis,66 to antagonize NMDA
receptors to increase serotonin,47 to decrease
cortisol and depressive/manic symptoms by
hypothalamic stimulation,41,42 and to activate
endorphin receptors in the pleasure center to
enhance hedonic tone and pleasure sense to
mitigate feelings of depression.9 It may be said
that methadone patients can benefit from the
effects of many different and potent psychiatric
medications with a single agent—methadone.

In recognition of multiple mechanisms, it
is clear that methadone, buprenorphine, and

other opioids are potent psychotropic medica-
tions in both the opioid-dependent and non-
opioid-dependent populations. With methadone
or buprenorphine treatment, dual diagnosis pa-
tients have been shown to improve psychi-
atric scores to the level of non-dual diagnosis
controls,14,15,19 to improve treatment retention
to exceed that of single diagnosis patients,72 and
(given the presence pf psychopathology with
added substance abuse) to counter-intuitively
improve Addiction Severity Index scores com-
pared to baseline in every domain.81 Higher
methadone dosages are required.

Depressed brains can have up-regulated num-
bers of endorphin receptors that are not matched
by any increases in endorphin levels.10 This
relative endorphin deficiency creates depres-
sive symptoms via sub-optimal stimulation of
dopaminergic neurons with andhedonia and loss
of pleasure sensation. Depressed individuals de-
pendent on illicit opioids may have learned
to increase endorphin receptor saturation with
heroin and other opioids and are, in effect, self-
treating or augmenting their limited endorphin
levels with something that is effective—illicit
opioids (read: endorphins). Unfortunately, illicit
opioids are short acting and mood improvement
is transient at best and behaviors associated with
drug abuse are exceedingly dangerous to health
and psychosocial functioning.87 Given correctly,
methadone is long acting and exceedingly safe.88

Patients may experience long-acting mood ben-
efits that they recognize and wish to maintain—
evidenced by longer methadone treatment reten-
tion, improved Addiction Severity Index scores,
and decreased heroin use.52,53,72,81

In addition, the significantly higher dosages
of methadone required to stabilize dual diag-
nosis patients and the multiple mechanisms by
which methadone, buprenorphine, and other opi-
oids favorably and potently modulate mood-
regulating neurotransmitters supports the notion
that methadone is exerting beneficial psychiatric
benefits. Patients appreciate and wish to appro-
priately maximize these beneficial psychiatric
effects with increased dosages of methadone.
Maremanni writes, “We hypothesize that the
presence of psychiatric comorbidity may result
in better compliance. Dual Diagnosis patients
may associate the never previously experienced
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TABLE 3. Mechanism of Opioid Psychiatric Effects

Effect Neurotransmitter Mechanism Function/Model

a) Antidepressant Serotonin Block serotonin re-uptake SSRI30

b) Antidepressant Glutamate Serotonin-mediated Glutamate Inhib SSRI60

c) Antidepressant Serotonin Inhibit Monoamine Oxidase MAO Inhibitor38

d) Antidepressant Norepinephrine Inhibit NE Re-uptake Tricyclic AD25

e) Antidepressant Epinephrine Inhibit EPI Re-uptake Tricyclic AD25

f) Antidepressant Epinephrine/Norepinephrine Inhibit Monoamine Oxidase MAO Inhibitors38

g) Antidepressant Serotonin/Dopamine Inhibit Monoamine Oxidase MAO Inhibitors38

h) Antidepressant Glutamate NMDA Antagonism Ketamine47

i) Antidepressant Glutamate Mu-mediated Glut Release Inhib Endorphin66

j) Antidepressant Dopamine Mu-opiate Receptor Stimulation Endorphin8

Restores Hedonic Tone
k) Antidepressant Dopamine Mu-stimulation Endorphin14

Pleasure/Reward Sense
l) Antidepressant Cortisol Cortisol Suppression Endorphin41

m) Antianxiety Serotonin Block Serotonin Re-uptake SSRI58

n) Antianxiety Glutamate Serotonin-Mediated Glutamate Inhib SSRI60

o) Antianxiety Glutamate Mu-mediated Glut Inhib Endorphin66

p) Antianxiety Glutamate NMDA Antagonism Lamictal47

q) Antianxiety Serotonin/Dopamine Inhibit Monoamine Oxidase MAO Inhibitors38

r) Antianxiety Cortisol Cortisol Suppression Endorphin42

NMDA = N-Methyl d-Aspartate.

improvement in their mental health and emo-
tional well-being with methadone, as a [psychi-
atric] medication, and they, correctly, fear dis-
continuing it.”72

CONCLUSION

This review has attempted to highlight the
prevalence and needs of dual diagnosis patients
in methadone treatment and to understand
why these individuals require higher “psychi-
atric” dosages of methadone for stabilization.
Methadone, buprenorphine, and other opioids
supply depressed and anxious brains with the
serotonin, dopamine, and catecholamines that
are lacking naturally and block deleterious
NMDA–glutamate effects. In fact, in our
experience, certain patients who repeatedly
request increases in methadone dosages may
be dual diagnosis patients whose diagnoses
were missed by clinic staff; these patients
are unknowingly self-treating, beneficially, in
asking for increased dosages. Clinicians are
encouraged to identify dual diagnosis patients
at the earliest encounter and engage them in

treatment, expeditiously titrating methadone
dosage upward for earlier patient benefit.

Methadone, buprenorphine, and other opioids
are effective, potent, durable, and rapid-acting
psychotropic agents that favorably modulate
multiple neurotransmitter systems as discussed
above (Table 3). In our experience, many patients
wish to minimize methadone dosages and min-
imize time in treatment. Patient comments such
as “I can’t stay on this stuff forever” and “I can’t
go over 100 milligrams” lead us to believe that
patients do not understand the underlying psy-
chiatric pathology related to low serotonin, low
catecholamine, increased glutamate, and low en-
dorphin effect. These are real pathologic issues
that we can address and alleviate with appro-
priate dosages of methadone in the context of
integrated medical and psychosocial care.

Proper patient education and thought-
ful pharmacologic therapy, including optimal
methadone dosages, should be our response.
Dual diagnosis patients should be made aware of
the multiple psychiatric benefits of methadone
and other medications and not be fearful of
increasing dosages or remaining in treatment
for prolonged periods of time because patients
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will benefit in both the short- and long-term.
Methadone dosages for these individuals should
be titrated upward in an expedient but not reck-
less manner to prevent early drop-out, allay
psychiatric symptoms, decrease heroin use, and
minimize human suffering.

AUTHOR’S NOTE

It should be noted that opioids do not have
FDA approval for the treatment of psychiatric
disorders. The intent of this paper was not to sug-
gest that practitioners should prescribe opioids
in a manner not approved by the FDA, but rather
it was to explore the mechanisms and develop
hypotheses that might explain the observation
that opioid-dependent psychiatric patients in ap-
propriately certified opioid replacement therapy
programs (i.e., methadone treatment programs)
stabilize on higher opioid dosages than those
without psychiatric diagnoses.
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