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This chapter reviews the pharmacology and clinical applications of the 
principal medications used to treat opioid addiction in opioid treat-
ment programs (OTPs), including the opioid agonists methadone 
and levo-alpha acetyl methadol (LAAM), the partial opioid agonist 
buprenorphine, and the opioid antagonist naltrexone. Coverage of 
LAAM is brief because its future availability is uncertain. Coverage of 
buprenorphine is short because TIP 40, Clinical Guidelines for the Use 
of Buprenorphine in the Treatment of Opioid Addiction (CSAT 2004a), 
discusses its pharmacology in more detail. Coverage of naltrexone is 
short because its use in the United States generally has been limited to 
easing withdrawal symptoms for a small portion of patients undergoing 
medically supervised withdrawal after maintenance treatment. Exhibit 
3-1 provides information about these and other medications for opioid 
addiction treatment, including the year of their U.S. Food and Drug 
Administration (FDA) approval and their U.S. Drug Enforcement 
Administration (DEA) drug schedule assignment.

The most frequently used medication for opioid addiction treatment in 
OTPs is methadone, and much of this chapter focuses on methadone 
pharmacology. LAAM always has been used much less than methadone, 
and its use was reduced further in 2001, after it was associated with 
cardiac arrhythmia in some patients. That association led FDA to warn 
that LAAM be used only for patients not responding well to methadone. 
That warning and other factors led the manufacturer to cease produc-
tion of LAAM on January 1, 2004 (Schobelock 2003), making its contin-
ued availability uncertain after depletion of existing stocks. Programs 
were encouraged to transfer patients using LAAM to other treatments. 
Another pharmaceutical company may manufacture and distribute 
LAAM in the future.

FDA approved buprenorphine on October 8, 2002, for use in medical 
maintenance treatment and medically supervised withdrawal. It is the 
first partial opioid agonist in recent U.S. history available for use by cer-
tified physicians outside the traditional opioid treatment delivery system 
and the strict requirements of the Narcotic Addict Treatment Act of 1974 
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(see chapter 2). In addition, on May 22, 2003, 
an interim rule change made buprenorphine 
available for use in OTPs that receive certifi-
cation from the Substance Abuse and Mental 
Health Services Administration (SAMHSA) to 
dispense buprenorphine. Physicians working 
in medical offices or other appropriate settings 
must obtain a waiver from SAMHSA to use 
buprenorphine to treat opioid addiction (see 
Exhibit 3-2). Qualified physicians may dispense 
or prescribe buprenorphine products for up 
to 30 patients at a time under the provisions 
of the Drug Addiction Treatment Act of 2000 

(DATA). (More information about DATA and 
waivers can be found at http://www. 
buprenorphine.samhsa.gov; also see 
Boatwright 2002.)

The consensus panel for this TIP expects that 
the availability of buprenorphine in multiple 
settings will increase the number of patients 
in treatment and that its availability in physi-
cians’ offices and other medical and health care 
settings should help move medical maintenance 
treatment of opioid addiction into mainstream 
medical practice.

Chapter 3

Exhibit 3-1 

Pharmacotherapeutic Medications for Opioid Addiction Treatment

Product Formulations
Receptor 

Pharmacology
FDA 

Approval
DEA 

Schedule Treatment Settings

Methadone Oral solution, 
liquid concen-
trate, tablet/ 
diskette, and 
powder

Full mu  
opioid agonist

Never 
formally 
approved 
by FDA

II OTP

LAAM Oral 
solution

Full mu  
opioid agonist

1993 II OTP

Buprenor- 
phine 
(Subutex®)

Sublingual 
tablet

Partial mu  
opioid agonist

2002 III Physician’s office, 
OTP, or other health 
care setting

Buprenor-
phine-
naloxone 
(Suboxone®)

Sublingual 
tablet

Partial 
mu opioid 
agonist/mu 
antagonist

2002 III Physician’s office, 
OTP, or other health 
care setting

Naltrexone Oral tablet Mu opioid 
antagonist 

1984 Not 
scheduled 

Physician’s office, 
OTP, any substance 
abuse treatment  
program
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“To qualify for a waiver under DATA 2000 a licensed physician (MD or DO) must 
meet any one or more of the following criteria: 

• The physician holds a subspecialty board certification in addiction psychiatry 
from the American Board of Medical Specialties. 

• The physician holds an addiction certification from the American Society of 
Addiction Medicine.

• The physician holds a subspecialty board certification in addiction medicine 
from the American Osteopathic Association. 

• The physician has, with respect to the treatment and management of opioid-
addicted patients, completed not less than eight hours of training (through  
classroom situations, seminars at professional society meetings, electronic  
communications, or otherwise) that is provided by the American Society of 
Addiction Medicine, the American Academy of Addiction Psychiatry, the 
American Medical Association, the American Osteopathic Association, the 
American Psychiatric Association, or any other organization that the Secretary 
[of Health and Human Services] determines is appropriate for purposes of this 
subclause.

• The physician has participated as an investigator in one or more clinical  
trials leading to the approval of a narcotic drug in schedule III, IV, or V for 
maintenance or detoxification treatment, as demonstrated by a statement  
submitted to the Secretary by the sponsor of such approved drug. 

• The physician has such other training or experience as the State medical  
licensing board (of the State in which the physician will provide maintenance or 
detoxification treatment) considers to demonstrate the ability of the physician to 
treat and manage opioid-addicted patients.

• The physician has such other training or experience as the Secretary considers 
to demonstrate the ability of the physician to treat and manage opioid-addicted 
patients. Any criteria of the Secretary under this subclause shall be established 
by regulation. Any such criteria are effective only for 3 years after the date on 
which the criteria are promulgated, but may be extended for such additional  
discrete 3-year periods as the Secretary considers appropriate for purposes of 
this subclause. Such an extension of criteria may only be effectuated through a 
statement published in the Federal Register by the Secretary during the 30-day 
period preceding the end of the 3-year period involved.”

Source: http://www.buprenorphine.samhsa.gov/waiver_qualifications.html.

Exhibit 3-2 

Requirements for Physicians’ Waivers To Dispense or Prescribe 
Buprenorphine and Buprenorphine-Naloxone to Patients Who 

Are Opioid Addicted
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Pharmacology and 
Pharmacotherapy

Methadone and LAAM
The synthetic opioids methadone and LAAM 
are the only long-acting full opioid agonists 
approved for opioid pharmacotherapy at this 
writing. Opioid agonists bind to the mu opi-
ate receptors on the surfaces of brain cells, 
which mediate the analgesic and other effects 
of opioids. Methadone and LAAM produce a 
range of mu agonist effects similar to those of 
short-acting opioids. Therapeutically appropri-
ate doses of these agonist medications produce 
cross-tolerance for short-acting opioids such 
as morphine and heroin, thereby suppressing 
withdrawal symptoms and opioid craving as a 
short-acting opioid is eliminated from the body. 
The dose needed to produce cross-tolerance 
depends on a patient’s level of tolerance for 
short-acting opioids.

LAAM is longer acting than methadone. Unlike 
methadone, it cannot be administered daily 
because its longer duration of action would 
lead to accumulation of toxic levels in the  
body that could result in death (Roxane 
Laboratories, Inc., 2001). Articles by Oda  
and Kharasch (2001) and Walsh and colleagues 
(1998), as well as the manufacturer’s package 
insert for ORLAAM® (Roxane Laboratories, 
Inc., 2001), provide more information on 
LAAM’s pharmacology.

When given intramuscularly or orally, 
methadone suppresses pain for 4 to 6 hours. 
Intramuscular methadone is used only for 
patients who cannot take oral methadone,  
for example, patients in medication-assisted 
treatment for opioid addiction (MAT) who are 
admitted to a hospital for emergency medical 
procedures. Methadone should not be given 
parenterally in an OTP.

Because of its extensive bioavailability and 
longer half-life, an adequate daily oral dose of 
methadone suppresses withdrawal and drug 
craving for 24 to 36 hours in most patients who 

are opioid addicted. Patients with special needs 
may require split methadone doses given more 
than once daily. Methadone is metabolized 
chiefly by the cytochrome P3A4 (CYP3A4) 
enzyme system (Oda and Kharasch 2001), 
which is significant when methadone is co- 
administered with other medications that 
also operate along this metabolic pathway 
(see “Interactions With Other Therapeutic 
Medications” below).

After patient induction into methadone  
pharmacotherapy, a steady-state concentration 
(i.e., the level at which the amount of drug 
entering the body equals the amount being 
excreted) of methadone usually is achieved in 5 
to 7.5 days (four to five half-lives of the drug). 
Methadone’s pharmacological profile supports 
sustained activity at the mu opiate receptors, 
which allows substantial normalization of many 
physiological disturbances resulting from the 
repeated cycles of intoxication and withdrawal 
associated with addiction to short-acting  
opioids. Therapeutically appropriate doses  
of methadone also attenuate or block the 
euphoric effects of heroin and other opioids. 
Goodman and Gilman’s Pharmacological  
Basis of Therapeutics (Hardman et al. 2001) 
provides a comprehensive description of  
methadone’s pharmacological effects.

Methadone is up to 80 percent orally bio- 
available, and its elimination half-life ranges 
from 24 to 36 hours. When methadone is 
administered daily in steady oral doses, its 
level in blood should maintain a 24-hour 
asymptomatic state, without episodes of over-
medication or withdrawal (Payte and Zweben 
1998). Methadone’s body clearance rate varies 
considerably between individuals. The serum 
methadone level (SML) and elimination half-
life are influenced by several factors including 
pregnancy and a patient’s absorption, metabo-
lism and protein binding, changes in urinary 
pH, use of other medications, diet, physical 
condition, age, and use of vitamin and herbal 
products (Payte and Zweben 1998).

Measuring methadone via SMLs helps  
determine how much is circulating in patients’ 
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systems. In a typical 24-hour period after  
dosing, SMLs should peak after about 2 to 4 
hours and decline gradually to trough levels 
thereafter (Payte and Zweben 1998). Although 
researchers have noted a strong correlation 
between methadone dosage and serum concen-
trations in some patients, the relationship is  
not necessarily linear, and a high degree of 
variation exists among patients (reviewed by 
Leavitt et al. 2000). The rate-of-change ratio 
between peak and trough SMLs can be useful 
clinically; Payte and Zweben (1998) suggested 
that peak SMLs should not exceed twice the 
trough levels.

Researchers have found that trough SMLs of 
150 to 600 ng/mL are necessary to suppress 
drug craving (reviewed in Leavitt et al. 2000). 
Many treatment providers consider that trough 
SMLs of > 400 ng/mL provide adequate opioid 
cross-tolerance, thereby controlling patients’ 
opioid abuse; however, Eap and colleagues 
(2002) found no studies that validated these 
minimum trough levels.

Methadone has two enantiomeric forms, “(R)-
” (also called levo- or L-) methadone and “(S)-
” (dextro- or D-) methadone, which have the 
same chemical formula but different spatial 
arrangements. OTPs in the United States use 
a 50:50 racemic mixture of these two enan-
tiomers. Only (R)-methadone has clinically 
significant mu receptor agonist activity, and 
its potency as an analgesic is 50 times greater 
than that of (S)-methadone (Eap et al. 2002). 
(R)-methadone also has a significantly higher 
mean clearance rate than (S)-methadone (Eap 
et al. 1999).

Methadone is metabolized into inactive metabo-
lites, mainly in the liver by CYP450 enzymes, 
but probably also by enzymes in the intestines. 
These metabolites are then excreted. Drugs 
that induce or inhibit this enzyme activity can 
affect methadone metabolism. If these enzymes 
are stimulated by other medications, the dura-
tion of methadone’s effect and SMLs may be 
lowered, precipitating withdrawal symptoms. 
If these enzymes are inhibited by other medica-
tions, methadone metabolism may be slowed, 
and the SMLs and duration of methadone’s 

effect in patients may be increased (Eap et al. 
2002; Leavitt et al. 2000; Payte and Zweben 
1998).

Several CYP450 isoforms help metabolize 
methadone, including CYP3A4 (the most abun-
dant), CYP2B6, CYP2D6, and possibly, but 
to a smaller extent, CYP1A2, CYP2C9, and 
CYP2C19 (Cozza and Armstrong 2001; Eap et 
al. 2002; Gerber et al. 2004). Different enzymes 
metabolize (R)- and (S)-methadone differently. 
Numerous genetic and environmental factors 
affect these enzymes 
and account for varia-
tions in methadone 
metabolism among 
individuals. Some 
enzymes also play a 
part in metabolizing 
other medications, 
such as benzodiaz-
epines, antidepres-
sants, anticonvul-
sants, antibiotics, 
and antiviral agents 
(e.g., HIV protease 
inhibitors). Through 
their effects on 
these enzymes, some 
medications can raise 
or lower patients’ 
SMLs. Especially during initiation of metha-
done maintenance, methadone can increase 
CYP3A4 activity, thereby accelerating its own 
metabolism in some individuals (Eap et al. 
2002; Leavitt et al. 2000).

CYP2D6 selectively metabolizes the (R)- 
methadone enantiomer. Production of this 
enzyme is affected by genetic factors. A small 
portion of the population does not produce 
much CYP2D6, whereas others have very high 
CYP2D6 activity. The latter group may require 
much higher methadone doses to compensate 
for their high rate of (R)-methadone metabo-
lism (Eap et al. 2002; Leavitt et al. 2000). 
Individuals also differ considerably in CYP3A4 
and CYP1A2 activity, accounting in part for 
the wide variations in methadone metabolism 
(Eap et al. 2002).

Pharmacology of Medications Used To Treat Opioid Addiction
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Buprenorphine
Buprenorphine, a derivative of the opium  
alkaloid thebaine, is a synthetic opioid and  
generally is described as a partial agonist at the 
mu opiate receptor and an antagonist at the 
kappa receptor. Research has demonstrated 
that buprenorphine’s partial agonist effects at 
mu receptors, its unusually high affinity for 
these receptors, and its slow dissociation from 
them are principal determinants of its pharma-
cological profile (Cowan 2003).

In the 1990s, researchers determined that, 
as a partial mu agonist, buprenorphine does 
not activate mu receptors fully (i.e., it has low 
intrinsic activity), resulting in a ceiling effect 
that prevents larger doses of buprenorphine 
from producing greater agonist effects (Walsh 
et al. 1994). As a result, there is a greater mar-
gin of safety from death by respiratory depres-
sion when increased doses of buprenorphine 
are used, compared with increased doses of 
full opioid agonists. Buprenorphine overdose 
is uncommon, although it has been reported in 
France, and it is associated almost always with 
injection of buprenorphine coupled with inges-
tion of high doses of benzodiazepines, alcohol, 
or other sedative-type substances (Kintz 2001, 
2002). Another feature of  buprenorphine is 
that it can be used on a daily or less-than-daily 
basis. Typically, the interdosing interval is 
extended by doubling or tripling the daily dose 
to permit alternate-day or thrice weekly dos-
ing (Amass et al. 2000, 2001), which is possible 
because, although larger doses do not increase 
buprenorphine’s agonist activity, they do length-
en its duration of action (Chawarski et al. 1999).

Buprenorphine also may be an excellent agent 
to facilitate detoxification from illicit opioids 
and abused prescription opioids. Although it 
has a relatively short plasma half-life (about 4 
to 6 hours), buprenorphine has a long duration 
of action resulting from its high affinity for and 
correspondingly slow dissociation from the mu 
receptor (Cowan 2003). This slow dissociation 
likely reduces the magnitude of withdrawal 
symptoms during detoxification (Johnson et al. 
2003b). Some evidence supports a short-term 

course of buprenorphine-naloxone therapy for 
detoxification from opioids.

Buprenorphine is metabolized in the liver by 
the CYP3A4 subgroup of CYP450 enzymes 
(Kobayashi et al. 1998), and, like methadone 
and LAAM, its rate of metabolism is affected  
by coadministration of other medications 
metabolized along this pathway.

Depending on the dosage, buprenorphine activ-
ity can be viewed as falling between that of full 
agonists, such as methadone and LAAM, and 
antagonists, such as naltrexone (Exhibit 3-3) 
(Johnson et al. 2003b). Because it is a partial 
agonist at higher doses, buprenorphine also can 
precipitate opioidlike withdrawal symptoms in 
patients with high levels of physical dependence 
on opioids, making it appear to function more 
like an antagonist under these conditions (see 
“Induction” in chapter 5).

Naltrexone
Naltrexone is a highly effective opioid antago-
nist that tightly binds to mu opiate receptors. 
Because it has a higher affinity for these recep-
tors than has heroin, morphine, or methadone, 
naltrexone displaces those drugs from receptors 
and blocks their effects. It can, therefore,  
precipitate withdrawal in patients who have 
not been abstinent from short-acting opioids 
for at least 7 days and have not been abstinent 
from long-acting ones, such as methadone, for 
at least 10 days (O’Connor and Fiellin 2000). 
Naltrexone displaces buprenorphine to a lesser 
degree, but, in high enough doses, it overrides 
buprenorphine’s activity as well.

Because naltrexone has no narcotic effect, 
there are no withdrawal symptoms when a 
patient stops using naltrexone, nor does nal-
trexone have abuse potential. Early research 
concluded that tolerance does not develop for 
naltrexone’s antagonist properties, even after 
many months of regular use (Kleber et al. 
1985). A 50 mg tablet markedly attenuates or 
blocks opioid effects for 24 hours, and a 100 to 
150 mg dose can block opioid effects for up to 
72 hours (O’Brien et al. 1975).

Chapter 3
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The FDA approved naltrexone for maintenance 
treatment in 1984 based on its pharmacological 
effects, without requiring proof of its efficacy 
in clinical trials for opioid addiction treatment. 
Despite its potential advantages, it has had lit-
tle impact on the treatment of opioid addiction 
in the United States, primarily because of poor 
patient compliance (O’Connor and Fiellin 2000). 

Dosage Forms

Methadone
Methadone is provided in various forms, 
including diskettes, tablets, oral solution,  
liquid concentrate, and powder. In the United 
States, methadone used in MAT almost 
always is administered orally in liquid form. 

Pharmacology of Medications Used To Treat Opioid Addiction

Exhibit 3-3 

Intrinsic Activity of Full Agonist (Methadone), Partial Agonist (Buprenorphine), and 
Antagonist (Naloxone) Therapy

Source: Reprinted from Drug and Alcohol Dependence 70(Suppl.) Johnson et al. 
Buprenorphine: How to use it right. S59–S77, 2003b, with permission from Elsevier.
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Parenteral administration is prohibited in 
OTPs. Parenteral abuse of methadone is not 
widespread, and people rarely inject the  
methadone dispensed in U.S. OTPs because it 
is mixed with substances (e.g., flavored drinks) 
that make injection unattractive.

Approved forms of 
methadone for oral 
administration are 
supplied in various 
doses and concentra-
tions, allowing OTPs 
to choose which 
to dispense on the 
basis of clinic and 
patient preferences, 
convenience, and 
cost. The diskette 
form comprises 
scored tablets, which 
are dissolved in 
water, mixed with 
a flavored liquid, 
and taken orally. 
Advantages are easy 
inventory and the 
ability for patients 
to see what they are 
taking before water 
is added. The dis-
kette is not suited, 
however, for small 
dose increments 

and decrements. Methadone tablets, which 
dissolve in water, can be used in conjunction 
with diskettes for small dose changes; howev-
er, tablets normally are used only for analgesic 
applications; OTPs favor forms less subject to 
diversion. The liquid concentrate form offers 
complete dosing flexibility, particularly with 
a computer-assisted dispensing pump system. 
The powder form can be mixed with water 
into a solution.

LAAM
LAAM is supplied to OTPs as a colorless liquid 
to be taken orally. When LAAM was approved, 

Federal regulations required OTPs to ensure 
that “dosage forms of LAAM and methadone 
are easily distinguished” (21 Code of Federal 
Regulations, Part 291 § 505). Therefore, OTPs 
color LAAM to distinguish it from methadone.

Buprenorphine
Buprenorphine is available in sublingual tablets 
containing either buprenorphine alone (some-
times called monotherapy tablets and marketed 
under the name Subutex) or combined with nal-
oxone (called combination therapy tablets with 
the trade name Suboxone). For the combina-
tion therapy tablet, the ratio of buprenorphine 
to naloxone is 4 mg of buprenorphine to 1 mg 
of naloxone. The combination tablet was devel-
oped because of problems with injection abuse 
of buprenorphine reported outside the United 
States, where injection of buprenorphine is 
not permitted for treatment. Injected alone, 
buprenorphine precipitates withdrawal symp-
toms in most patients who are opioid addicted, 
and the addition of naloxone increases this like-
lihood. The combination tablet may precipitate 
acute withdrawal. Withdrawal also may be pre-
cipitated if too much or too little buprenorphine 
is given or if it is administered while the opioid 
receptors are highly occupied by an opioid ago-
nist. Therefore, physicians need to be careful 
when timing the initiation of buprenorphine 
induction.

Naltrexone
Naltrexone was first produced by DuPont 
under the trade name Revia®. However, it is 
now produced by Mallinckrodt under the trade 
name Depade® and is supplied in 25, 50, and 
100 mg tablets.

Efficacy

Methadone
Methadone maintenance has been demonstrated 
repeatedly to be safe and effective when used 
with appropriate safeguards and psychosocial 
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services (O’Connor and Fiellin 2000). Mainte- 
nance treatment typically leads to reduction 
or cessation of illicit opioid use and its adverse 
consequences, including cellulitis, hepatitis, 
and HIV infection from use of nonsterile injec-
tion equipment, as well as criminal behavior 
associated with obtaining drugs. Methadone 
pharmacotherapy has been shown to lead  
to improved overall adjustment, including 
reductions in psychiatric symptoms, unemploy-
ment, and family or social problems. Mattick 
and colleagues (2003) provide complete reviews 
of the effectiveness of methadone.

LAAM
Controlled clinical trials generally have  
established that LAAM is as effective as  
methadone and buprenorphine in reducing 
illicit-opioid use and retaining patients in treat-
ment when equipotent doses are compared 
(e.g., Johnson et al. 2000; White et al. 2002). 
Appel and colleagues (2001) provide more 
information on LAAM’s efficacy.

Buprenorphine
The primary efficacy of buprenorphine in  
clinical trials was demonstrated via patient 
retention and elimination of illicit–opioid- 
positive drug tests. Compared with equipo-
tent doses of both methadone and LAAM, 
buprenorphine produced similar rates of  
treatment retention and abstinence from illicit 
opioids. In a controlled, randomized study 
comparing the efficacy of LAAM (75 to 115 
mg), buprenorphine sublingual solution (16 
to 32 mg), and methadone (60 to 100 mg), all 
three medications substantially reduced illicit 
opioid use (Johnson et al. 2000).

Johnson and colleagues (2003b) reviewed 
numerous studies evaluating the efficacy of 
buprenorphine for maintenance treatment 
lasting up to 1 year. These studies have shown 
that daily doses of 8 mg of sublingual solution 
or 8 to 16 mg of the buprenorphine tablet are 
safe and well tolerated. Most studies com-
paring buprenorphine and methadone have 

shown that 8 mg of sublingual buprenorphine 
or 16 mg of the tablet per day is equivalent to 
approximately 60 mg of oral methadone per 
day. A study by Fudala and colleagues (2003) 
demonstrated the efficacy and safety of the 
buprenorphine-naloxone combination tablet  
in office-based settings.

Naltrexone
Naltrexone is highly effective in preventing 
relapse when used as directed. However, most 
studies have indicated very high (70 to 80 per-
cent) dropout rates from naltrexone therapy 
(Stine et al. 2003). A study by Rothenberg 
and colleagues (2002) found especially poor 
retention levels for patients who had received 
methadone before naltrexone treatment (none 
of them completed 6 months of treatment, com-
pared with 31 percent of patients who had not 
received methadone before naltrexone therapy). 
Other studies have demonstrated better com-
pliance when naltrexone therapy is supported 
with payment scheduling and vouchers (e.g., 
Preston et al. 1999b).

Side Effects
Long-term methadone, LAAM, or buprenor-
phine therapy is associated with few side 
effects. Although patients typically have high 
levels of medical and mental disorders, most 
result from preexisting problems or the con-
sequences of addiction, not from the treat-
ment medication (Institute of Medicine 1995). 
Chapter 10 provides a review of related medical 
problems in patients who are opioid addicted.

The most common adverse effects reported by 
patients receiving methadone or LAAM are 
constipation, which is caused by slowed gastric 
motility, and sweating; a similar side effect  
profile is seen for buprenorphine. Other side 
effects include insomnia or early awakening 
and decreased libido or sexual performance 
(Hardman et al. 2001). Possible side effects 
reported after regular use of these medications 
are listed in Exhibit 3-4.

Pharmacology of Medications Used To Treat Opioid Addiction
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Exhibit 3-4 

Possible Side Effects of Opioid Agonist and Partial Agonist Therapy

Whole Body Effects

• Weakness, loss of energy (asthenia)
• Back pain, chills
• Fluid accumulation (edema)
• Hot flashes
• Flu syndrome and malaise
• Weight gain

Gastrointestinal Effects

• Constipation
• Dry mouth
• Nausea and vomiting
• Abdominal pain

Musculoskeletal Effects

• Joint pain (arthralgia)
• Muscle pain (myalgia)

Nervous System Effects

• Abnormal dreams
• Anxiety
• Decreased sex drive
• Depression
• Euphoria
• Headache
• Decreased sensitivity to tactile  

stimulation (hypesthesia)
• Insomnia 
• Nervousness
• Somnolence

Respiratory Effects

• Cough
• Rhinitis
• Yawning

Cardiac Effects

• Electrocardiogram changes (possible  
QT prolongation with LAAM or high 
doses of methadone)

• Postural hypotension
• Slowed heart rate (bradycardia)

Hepatic Effects

• Abnormal liver function tests

Endocrine Effects

• Hyperprolactinemia
• Absence of menstrual periods  

(amenorrhea)

Skin and Appendage Effects

• Sweating
• Rash

Special Sensory Effects

• Blurred vision

Urogenital Effects

• Difficult ejaculation
• Impotence
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Cardiovascular Effects

Methadone
Methadone has been shown to increase QT 
intervals in at least two studies (i.e., Krantz et 
al. 2003; Martell et al. 2003). A QT interval is 
that part of a patient’s electrocardiogram read-
ing that begins at the onset of the QRS complex 
and extends to the end of the T wave. The QT 
interval represents the time between the start 
of ventricular depolarization and the end of 
ventricular repolarization. The QT interval 
normally varies depending on heart rate, age, 
and gender. The QT interval may be influenced 
by electrolyte balance, medications, and  
ischemia. A prolonged QT interval increases 
the risk of developing a cardiac arrhythmia 
called torsade de pointes. 

Cases of torsade de pointes have been reported 
in patients taking high doses of methadone 
(mean daily doses of approximately 400 mg). 
Although information about this effect is limit- 
ed, 6 of 17 patients who developed torsade de 
pointes in one study had an increase in their 
methadone dose during the month preceding 
arrhythmia (Krantz et al. 2003). This finding 
supported the possibility that methadone con-
tributed to the development of arrhythmia. 
Furthermore, Martell and colleagues (2003) 
showed that, regardless of dose, a statistically 
significant increase occurred in QT inter-
vals during the first 2 months of treatment. 
Practitioners should be aware of potential 
QT-prolonging effects of methadone, especially 
at high doses, and should be aware of interac-
tions with other medications that also have QT- 
prolonging properties or with medications that 
slow the elimination of methadone.  

LAAM
LAAM has been associated with prolonged QT 
interval in some patients and, in rare cases, 
with death from torsade de pointes arrhythmia. 
As a result, it has been taken off the market in 
Europe, and it has been given a “black box” 
warning (i.e., a required warning on the pack-
age insert and other product-related materials) 
in the United States by FDA. These findings 

have led to discontinuation of LAAM therapy 
for new patients by most American OTPs. 
Currently, it is labeled for use only when no 
other treatment option exists or for continu-
ing use in patients who already have demon-
strated tolerability for the medication (Roxane 
Laboratories, Inc., 2001).

Before a patient is started on LAAM,  
providers must follow informed-consent 
procedures about QT interval prolongation 
and provide information about the pos-
sibility of arrhythmia and sudden death 
(CSAT 1999b). Patients should be screened 
for cardiac risk factors, including preexist-
ing prolonged QT intervals or other cardiac 
problems (Food and Drug Administration 
2001; Schwetz 2001). More information about 
LAAM is available from Roxane Laboratories 
Technical Product Information at 800-962-
8364 and in chapter 2.

Side Effects of Naltrexone
Approximately 10 percent of patients receiving 
naltrexone have gastrointestinal side effects 
(e.g., nausea and vomiting) that may neces-
sitate stopping the medication. Most patients, 
however, experience only mild, transient  
stomach upset (Stine et al. 2003). Naltrexone 
also can cause anxiety, nervousness, insomnia, 
headache, joint or muscle pain, and tiredness 
in some patients (National Library of Medicine 
1997).

Effects on the Immune System
Short-acting opioids such as heroin and mor-
phine interfere with the normal activity of the 
immune system, perhaps through stress hor-
mones such as cortisol, which are known to  
suppress immune function. These effects are not 
seen with methadone, which does not appear to 
affect natural killer cell activity, immunoglobu-
lin, or T or B cells (Novick et al. 1989). 

Effects on the Liver
Methadone, LAAM, and buprenorphine are 
metabolized by the liver, but no evidence exists 
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that they are hepatotoxic (Joseph et al. 2000). 
Because the liver is a major storage site for 
these medications, patients with liver disease 
should be expected to metabolize opioid-based 
medications more slowly, which might raise 
blood levels of these medications but lower their 
stores and shorten their duration of action. 
Abnormal liver functions among patients main-
tained on these drugs usually are caused by 
viral infections, most commonly hepatitis C 
acquired from contaminated needles, or by  
cirrhosis secondary to alcoholism (Marray 
1992). Chapter 10 provides information on 
medical conditions commonly seen in patients 
who are opioid addicted.

Although the presence of liver disease is not a 
reason to exclude patients from MAT, severe 
persistent liver disease in these patients indi-
cates the need to monitor liver functions regu-
larly and to use caution in dosage adjustment. 
Severe liver impairment might result in toxic 
serum levels of an opioid medication. Symptoms 
of toxic levels include poor concentration, 
drowsiness, dizziness when standing, and exces-
sive anxiety (sometimes called feeling “wired”). 
These effects usually can be managed by dose 
reduction. The consensus panel and the FDA 
labels on Subutex and Suboxone recommend 
baseline and periodic liver function testing for 
patients receiving buprenorphine.

In evaluating naltrexone to treat alcoholism,  
a Center for Substance Abuse Treatment con-
sensus panel (CSAT 1998a) recommended cau-
tion in using naltrexone for patients who have 
high (three times normal) serum transaminase 
levels. OTPs should perform liver function 
tests before naltrexone therapy and periodically 
thereafter to ensure healthy liver function. For 
the relatively few cases in which liver toxicity 
occurs, treatment should be discontinued after 
determining that the liver problem has no  
other cause.

Side Effects of Buprenorphine
Johnson and colleagues (2003b) reported that 
buprenorphine in solution or tablet and the 
combination buprenorphine-naloxone tablet 

were well tolerated. Few serious side effects 
have been reported in studies involving more 
than 5,000 patients, although, like other opi-
oids, buprenorphine can produce constipation, 
headache, nausea and vomiting, and dizziness 
(Fudala et al. 2003; Ling et al. 1998). Increases 
in liver enzymes (aspartate aminotransferase 
and alanine aminotransferase) were observed 
in individuals receiving buprenorphine who 
also were positive for hepatitis C (Petry et al. 
2000). At this writing, 53 cases of buprenorphine-
associated hepatitis have been reported in 
France since 1996 (Auriacombe et al. 2003). 
One report suggested an association between 
injection buprenorphine misuse and liver  
toxicity, possibly from buprenorphine’s 
increased bioavailability when administered 
parenterally (Berson et al. 2001). The direct 
role of buprenorphine in these abnormalities is 
unclear because many individuals in these stud-
ies might have had hepatitis B or C. Additional 
studies are needed to clarify this issue.

Interactions With Other 
Therapeutic Medications 
Because methadone, LAAM, and buprenorphine 
are metabolized chiefly by the CYP3A4 enzyme 
system (a part of the CYP450 system), drugs 
that inhibit or induce the CYP450 system can 
alter the pharmacokinetic properties of these 
medications. Drugs that inhibit or induce this 
system can cause clinically significant increases 
or decreases, respectively, in serum and tissue 
levels of opioid medications. 

Drugs that induce the CYP450 enzyme system 
can precipitate withdrawal in patients receiving 
methadone, LAAM, or buprenorphine. Most 
notable are certain medications used to treat 
HIV infection, such as nelfinavir (McCance-
Katz et al. 2000), efavirenz (Clarke, S.M., et 
al. 2001b), and nevirapine (Clarke, S.M., et 
al. 2001a; Otero et al. 1999). Other common 
inducers are carbamazepine, phenytoin, and 
phenobarbital (Michalets 1998).

Psychiatric medications sharing the same 
metabolic pathways as methadone and LAAM 
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include some selective serotonin reuptake 
inhibitors (SSRIs), which inhibit the isoenzymes 
that metabolize methadone and might increase 
SMLs (Nemeroff et al. 1996). Hamilton and  
colleagues (2000), who examined SMLs in 
patients who were depressed, receiving the 
SSRI sertraline, and undergoing methadone 
pharmacotherapy, found that sertraline pro-
duced modest increases in SMLs during the 
first 6 weeks of treatment. They concluded 
that patients who are methadone maintained 
and receiving SSRIs should be monitored for 
altered SMLs. However, because clinical expe-
rience with patients in MAT who take SSRIs 
has not indicated that these alterations are  
clinically significant, the consensus panel rec-
ommends careful monitoring of these patients 
but not routine testing of their SMLs. Of all the 
SSRIs, fluvoxamine likely has the most poten-
tial to cause excessive SMLs while patients are 
receiving it and decreased SMLs after patients 
discontinue it (Alderman and Frith 1999). 

Fluvoxamine has been implicated in overseda-
tion and respiratory depression when combined 
with methadone (Alderman and Frith 1999).

Earlier studies showed that methadone increased 
serum levels of tricyclic antidepressants, indicat-
ing that the oral doses required for a therapeutic 
response to tricyclics might be lower than those 
needed for a positive response in patients not 
addicted to opioids (Maany et al. 1989).

Finally, rifampin, carbamazepine, pheno- 
barbital (used occasionally for the treatment 
of seizure disorders), and some medications to 
treat HIV infection (see chapter 10) also may 
induce liver enzymes that speed the body’s 
transformation of methadone. Patients taking 
these medications might need increases in  
their methadone dosage or split doses to  
maintain stability. 

Exhibit 3-5 summarizes other reported drug 
interactions with methadone.
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Reported Drug Interactions With Methadone

Agent Effect on Methadone Possible Mechanism Remarks
Amitriptyline Decreased clearance Inhibition of one or 

several CYP isozymes 
(1A2, 2C9, 2C19, 
2D6, 3A4)

Clinical relevance unclear

Amprenavir Decreased serum  
levels; possible 
decreased opioid 
effects

Induction of CYP3A Median 65% decrease 
of SMLs in five patients; 
association of amprenavir 
and abacavir, with ampre-
navir the likeliest inducing 
agent

Amylobarbitone Increased clearance Induction of CYP3A Clearance determined in 
patients receiving 
methadone for cancer pain

(continued on following page)
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Exhibit 3-5 

Reported Drug Interactions With Methadone (continued)

Agent Effect on Methadone Possible Mechanism Remarks
Ciprofloxacin Increased opioid 

effects
Inhibition of CYP1A2 
and/or CYP3A4

One case report of sedation, 
confusion, and respiratory 
depression

Diazepam Increased opioid 
effects

Mechanism unclear; 
probably not a  
pharmacokinetic 
interaction

Clinical relevance unclear

Efavirenz Decreased plasma 
levels and opioid 
effects

Induction of CYP3A Mean 57% decrease of AUC* 
in 11 patients; 1 case report 
of reduction of both  
enantiomers of methadone

Ethanol Increased opioid 
effects and added 
sedation

Mechanism unclear Clinical relevance unclear

Fluconazole Decreased  
methadone clearance 
and increased SMLs

Inhibition of CYP3A4 Increased AUC by 35% in 13 
patients after 200 mg/day for 
14 days

Fluoxetine Increased SMLs Inhibition of CYP2D6 
(stereoselectivity for 
(R)-methadone)

Increased plasma levels 
(mean increase 32%) for (R)- 
but not (S)-methadone in 
seven patients

Fluvoxamine Increased SMLs and 
increased opioid 
effects

Inhibition of one or 
several CYP isozymes 
(1A2, 2C19, 3A4, 
2C9)

One case report of hypoven-
tilation, severe hypoxemia, 
and hypercapnia; two case 
reports of withdrawal symp-
toms when fluvoxamine 
stopped; one case report of 
fluvoxamine use to decrease 
methadone metabolism 
induced by barbiturate

Fusidic acid Decreased opioid 
effects

Induction of CYP3A 
and CYP2C

Reports of withdrawal symp-
toms after 4-week therapy

Moclobemide Increased opioid 
effects

Inhibition of CYP2D6 
and/or CYP1A2

One case report of with-
drawal symptoms when 
moclobemide stopped

*Area under the concentration-time curve.
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Exhibit 3-5 

Reported Drug Interactions With Methadone (continued)

Agent Effect on Methadone Possible Mechanism Remarks
Nelfinavir Decreased SMLs Induction of CYP3A; 

possible induction of 
P-glycoprotein

Mean decrease about 55% in 
two patients

Nevirapine Decreased SMLs and 
opioid effects

Induction of CYP3A Case reports of very important 
decrease in SMLs and severe 
withdrawal symptoms

Paroxetine Increased SMLs Inhibition of CYP2D6 
(stereoselectivity for 
(R)-methadone)

Increased (R)-methadone  
plasma levels in eight CYP2C6 
extensive metabolizers (32%) but 
not in poor metabolizers (3%)

Pheno- 
barbital

Decreased SMLs and 
opioid effects

Induction of CYP3A One case report with a 31% 
reduction of trough SMLs

Phenytoin Decreased SMLs and 
opioid effects

Induction of CYP3A Mean 2.4-fold decrease of SMLs 
with moderately severe opioid 
withdrawal symptoms

Rifampin Decreased SMLs and 
opioid effects 

Induction of CYP3A Cases of severe withdrawal 
symptoms

Ritonavir Decreased SMLs and 
opioid effects

Induction of CYP3A, 
possible induction of 
P-glycoprotein; induc-
tion of CYP2C19 and/
or CYP2B6 suggested 
to explain greater 
induction of metabo-
lism of (S)- than 
(R)-methadone

Mean 36% decrease of the AUC 
in 11 patients after a 14-day 
treatment; high interindividual 
variability of decrease in SMLs

Sertraline Increased SMLs Inhibition of one or 
several CYP isozymes 
(3A4, 2D6, 1A2, 2C9, 
2C19)

No side effects from excess 
dosage recorded

Spirono- 
lactone

Increased clearance Induction of CYP3A Clearance determined in 
patients receiving methadone  
for cancer pain

Adapted from Eap et al. 2002, by permission of Adis International.
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Exhibit 3-6 provides a list of other substances 
that are known to induce or inhibit CYP3A4 
and potentially could affect levels of  
methadone, LAAM, and buprenorphine. 

Little information is available on the interac-
tion of naltrexone with other medications. 
Lethargy and somnolence have been reported 
when naltrexone is used along with Thorazine® 
(chlorpromazine) or Mellaril® (thioridazine), 
and caution should be taken when naltrexone  
is used with other antipsychotic drugs. Patients 
taking naltrexone experience significant block-
ade of opioid effects from medications taken for 
analgesia. However, this blockade is present 
only when naltrexone is taken regularly; it will 
cease 24 to 72 hours after naltrexone is discon-
tinued (O’Connor and Fiellin 2000).

Strategies To Prevent or Minimize 
Harmful Drug Interactions in MAT
To control patients’ vulnerability to adverse 
cardiac and other harmful effects of drug  
interactions with methadone or LAAM, the  
consensus panel recommends obtaining a  
thorough drug and medication history, includ-
ing results of drug and other laboratory tests. 
In some cases, particularly when patients are 
treated in multiple settings, consolidating this 
information can be a challenge.

Treatment providers should rely on their  
experience, intuition, and common sense to 
anticipate and circumvent negative drug inter-
actions. The traditional advice when adding 
drugs to a therapeutic regimen is to start with 
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Exhibit 3-6

Other Inducers and Inhibitors of CYP450 and CYP3A4

CYP3A4 Inducers Expected To Reduce Opioid Medication Levels

Carbamazepine
Dexamethasone 

Ethosuximide
Primidone

Rifabutin
Troglitazone

CYP3A4 Inhibitors Expected To Increase Opioid Medication Levels*

Amiodarone
Cannabinoids
Clarithromycin
Erythromycin
Grapefruit juice
Indinavir

Itraconazole
Ketoconazole
Metronidazole
Mibefradil
Miconazole
Nefazodone

Norfloxacin
Omeprazole (slight)
Quinine
Saquinavir
Troleandomycin
Zafirlukast

*Although clarithromycin and erythromycin are CYP3A4 inhibitors, azithromycin does not 
inhibit CYP3A4.

Adapted from Michalets 1998, from Pharmacotherapy with permission; with additional 
information from Gourevitch and Friedland 2000 and McCance-Katz et al. 2000.
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low doses, increase slowly, and monitor closely. 
In many cases, medication dosages lower than 
those recommended by the manufacturer may 
be sufficient for the desired therapeutic effect 
(Cohen 1999). This is especially prudent for 
patients receiving agonist medications who have 
a positive diagnosis for cardiac risk factors.

Educating patients about the risks of drug 
interaction is essential. The following informa-
tion should be emphasized:

• During any agonist-based pharmacotherapy, 
abusing drugs or medications that are respi-
ratory depressants (e.g., alcohol, other opioid 
agonists, benzodiazepines) may be fatal.

• Current or potential cardiovascular risk  
factors may be aggravated by opioid agonist 
pharmacotherapy, but certain treatment 
strategies reduce cardiovascular risk (and 
should be included as needed in patients’ 
treatment plans).

• Other drugs—illicit, prescribed, or over  
the counter—have potential to interact with 
opioid agonist medications (specific, relevant 
information should be provided).

• Patients should know the symptoms of 
arrhythmia, such as palpitations, dizziness, 
lightheadedness, syncope, or seizures, and 
should seek immediate medical attention 
when they occur.

• Maintaining and not exceeding dosage  
schedules, amounts, and other medication 
regimens are important to avoid adverse drug 
interactions.

Researchers (e.g., Cohen 1999; Levy et al. 
2000; Piscitelli and Rodvold 2001) have pro-
vided other suggestions for treatment providers 
to minimize harmful drug interactions in MAT:

• When possible, substitute alternative  
medications that do not interact with opioid 
treatment medications (e.g., azithromycin 
for erythromycin [because the latter is a 
strong CYP3A4 inhibitor] or divalproex for 
carbamazepine [because the latter is a potent 
CYP3A4 inducer]).

• When other medications must be coadmin-
istered with opioid treatment medications, 
select those that have the least potential for 
interaction.

• Consider whether significant adverse drug 
interactions might be ameliorated by admin-
istering a medication with or without food or 
by altering dosing schedules.

• Be aware that, the more complicated the 
medication regimen, the less likely patients 
will adhere to it, necessitating increased  
vigilance on the part of treatment providers 
as the complexity of medication treatment 
increases.

• When potentially interactive medications are 
coadministered, adjust the agonist or partial 
agonist dosage based on patient response, 
rather than prophylactically basing the 
dosage on expected interaction, because 
degrees of interaction vary dramatically;  
prejudging the amount of a necessary dosage 
adjustment is unlikely to work.

• When opioid medication dosage must be 
adjusted to compensate for the effects of 
interacting drugs, observe patients for  
signs or symptoms of opioid withdrawal 
or sedation to determine whether they are 
undermedicated or overmedicated.

• When a potentially interactive drug combina- 
tion must be used and concerns exist about 
adverse effects if opioid medication is 
increased, for example, in patients with  
preexisting cardiovascular conditions, 
closely monitor drug serum concentrations 
or increase testing frequency. Advise patients 
of the physical signs or symptoms of adverse 
interactions, and tell them what to do if these 
indicators occur.

• Be aware of concomitant preexisting diseases 
(e.g., diseases that decrease renal or hepatic 
function) and preexisting cardiovascular  
conditions that might influence the potential 
for adverse drug interactions.

Knowledge about medication interactions  
with methadone and other medications used in 
the treatment of opioid addiction is changing 
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constantly. The reader is advised to check  
for the most current information on a  
regular basis. A useful Web site is  
medicine.iupui.edu/flockhart.

Safety

Methadone and LAAM
The safety profiles of methadone and LAAM 
are excellent when these drugs are taken as 
directed by the manufacturer and, for LAAM, 
when patients are screened carefully for any 
cardiac risk factors. However, because both 
methadone and LAAM are full mu opioid ago-
nists, overdose and death can occur if they are 
taken in larger amounts than directed and in 
amounts exceeding patients’ tolerance levels. 
Unintended, possibly lethal respiratory depres-
sant effects also can occur if these medications 
are used in combination with substances that 
depress the central nervous system, such as 
alcohol and benzodiazepines.

Buprenorphine
Like methadone, buprenorphine generally is 
safe and well tolerated when used as recom-
mended by the manufacturer, and buprenor-
phine’s partial agonist characteristics reduce the 
risk of respiratory depression from overdose.

Buprenorphine overdose deaths reported in 
France generally have been attributed to the 
concurrent parenteral abuse of buprenorphine 
and benzodiazepines (Kintz 2001; Reynaud et 
al. 1998; Tracqui et al. 1998a, 1998b). Only 
two overdose deaths have been attributed to 
buprenorphine alone (Kintz 2002). The poten-
tial for injection abuse with buprenorphine is 
believed lower than with full agonists because, 
as a partial agonist, buprenorphine can pre-
cipitate withdrawal in individuals who are 
opioid addicted. Moreover, use of combination 
buprenorphine-naloxone tablets in the United 
States should mitigate further the risk of abuse. 
As with any agonist-based pharmacotherapy, 
however, it is extremely important to educate 
patients about the potential lethality of abusing 
treatment medication alone or in combination 
with respiratory depressants, especially  
benzodiazepines.

Naltrexone
Naltrexone generally is safe when used 
according to the manufacturer’s directions. 
Hall and Wodak (1999) cautioned that over-
dose rates for patients on naltrexone who 
relapse to heroin use might be higher than 
among patients receiving other treatments  
for opioid addiction. Further investigation  
is needed to validate this concern.
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5  Clinical 
Pharmacotherapy

This chapter describes pharmacotherapy in opioid treatment programs 
(OTPs), in particular the clinical use of methadone, with limited discus-
sion of levo-alpha acetyl methadol (LAAM) and buprenorphine. More 
limited coverage is provided on the opioid antagonist naltrexone, which 
is not used widely for opioid addiction treatment in the United States. As 
explained in chapter 3, at this writing most OTPs have discontinued the 
use of LAAM for new patients, and its continued availability is uncer-
tain. TIP 40, Clinical Guidelines for the Use of Buprenorphine in the 
Treatment of Opioid Addiction (CSAT 2004a), provides more detailed 
information about buprenorphine.

In general, the choice of medication used in medication-assisted treat-
ment for opioid addiction (MAT) is based on safety and efficacy, patient 
preferences, and treatment goals. Methadone maintenance treatment 
has the longest successful track record in patients addicted to opioids for 
more than a year and has been shown to control withdrawal symptoms, 
stabilize physiologic processes, and improve functionality. Studies also 
have found that methadone maintenance treatment reduces criminality, 
noncompliance with HIV/AIDS therapy, seroconversion to HIV/AIDS, 
and mortality associated with opioid addiction (Appel et al. 2001; Ball 
and Ross 1991). Since 2001, LAAM, although effective in opioid phar-
macotherapy, has carried a restrictive label precluding its use as the 
initial medication for MAT. As reviewed in chapter 3, the effectiveness 
of buprenorphine has been found to be similar to that of methadone and 
LAAM (Johnson et al. 2000). Sublingual buprenorphine formulations 
have been approved for use in OTPs and by physicians in office-based 
and other health care settings. Some patients prefer buprenorphine 
maintenance in an office-based opioid treatment (OBOT) setting to the 
daily observed dosing that is part of methadone maintenance in an OTP. 
However, patients who progress in MAT while in an OTP eventually 
may qualify for take-home medication lasting up to 30 days at a time, as 
detailed below, and patients desiring ongoing buprenorphine pharma-
cotherapy now can receive buprenorphine on a less-than-daily basis in 
either an OTP or OBOT setting. For some patients, these options may 
reduce the attendance requirements for MAT in an OTP.

In This 
Chapter…     
Contraindications 

to Opioid 
Pharmacotherapy

Stages of 
Pharmacotherapy

Medically 
Supervised 
Withdrawal

Take-Home 
Medications

Office-Based Opioid 
Therapy
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For patients who do not qualify for or do not 
prefer opioid maintenance treatment (see 
“Contraindications to Opioid Pharmacotherapy” 
below), a primary issue during treatment 
is what to do about withdrawal symptoms. 
Naturally occurring opioid withdrawal is almost 
never life threatening, but it can produce 
discomfort severe enough to warrant urgent 
intervention. Treatment for withdrawal symp-
toms usually involves administration of a long-
acting opioid medication such as methadone or 
buprenorphine, which can be followed by grad-
ual tapering of the medication as withdrawal 
symptoms diminish.

Control of withdrawal symptoms often is insuf-
ficient treatment to prevent a relapse to opioid 
abuse, and detoxification alone may yield only 
short-term benefits. Research has shown that 
retention in treatment over an extended period 
is key to successful outcomes for opioid addic-
tion in many patients, just as it is for other 
chronic diseases like hypertension, diabetes, 
and asthma (McLellan et al. 2000). Therefore, 
when detoxification from short-acting opioids 
is provided, the consensus panel recommends 
linkage to ongoing psychosocial treatment, with 
or without additional maintenance therapy 
with an opioid antagonist such as naltrexone. 
Comprehensive, long-term opioid agonist 
maintenance remains the treatment with the 
best track record of controlling opioid use and 
saving lives, although opioid partial agonist 
therapy is promising. Access and easy transfer 
to this care should remain available as part of 
any detoxification program.

Contraindications  
to Opioid 
Pharmacotherapy
The consensus panel believes that few psy-
chiatric or medical diagnoses categorically 
should rule out admission to an OTP or access 
to opioid pharmacotherapy. Inclusion rather 
than exclusion should be the guiding principle. 
Types of people who possibly should not be 
admitted to an OTP and should receive other 
interventions include

• Individuals who abuse opioids but whose  
conditions do not meet criteria for opioid 
dependence outlined in the Diagnostic and 
Statistical Manual of Mental Disorders, 
Fourth Edition, Text Revision (DSM-IV-TR) 
(American Psychiatric Association 2000). If 
a clear history of opioid abuse or addiction 
exists but a person currently is not addicted, 
regulations allow admission to an OTP in two 
cases in which a person might relapse with-
out treatment: pregnancy and release from 
incarceration (42 Code of Federal Regulation 
[CFR], 8 Part § 12(e)(3)).

• Individuals with less than 1 year of opioid 
addiction and no addiction treatment his-
tory, except patients receiving OBOT with 
buprenorphine. Detoxification might be 
attempted with applicants who have a shorter 
history of addiction. Applicants receiving 
buprenorphine may be admitted to an OTP 
for either medically supervised withdrawal or 
maintenance treatment.

• Applicants who cannot attend treatment  
sessions regularly, especially for medication 
dosing (unless a clinical exception can be 
obtained [see chapter 7]); this requirement 
is less of a hindrance for patients receiving 
OBOT with buprenorphine.

• Previous patients who have had allergic reac-
tions to methadone, LAAM, or buprenorphine.

• For LAAM, applicants with cardiac abnor-
malities such as prolonged QT interval.

In addition, people who are opioid addicted 
and meet DSM-IV-TR criteria for alcohol or 
sedative dependence might be problematic can-
didates for opioid pharmacotherapy because 
the combined effects of alcohol or sedatives 
that depress the central nervous system (CNS) 
can cause serious adverse events during MAT 
(see discussion of drug interactions in chapter 
3). Some treatment providers require detoxifi-
cation from alcohol and sedatives before opioid 
pharmacotherapy, followed by careful monitor-
ing such as daily Breathalyzer™ tests, ongoing 
drug tests, and reduction or withholding of 
medication if a test is positive. The consensus 
panel endorses this strategy, provided that  
adequate alcohol or sedative detoxification 
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facilities are readily available. If not, both 
opioid addiction and alcohol or sedative depen-
dence should be treated concurrently at the 
OTP site with a combination of psychosocial 
and pharmacological interventions.

Stages of 
Pharmacotherapy
The stages of pharmacotherapy with methadone, 
LAAM, or buprenorphine include induction, 
stabilization, and maintenance. The stages of 
naltrexone pharmacotherapy may differ.

Induction
Induction procedures for methadone, LAAM, 
and buprenorphine depend on the unique 
pharmacologic properties of each medication, 
prevailing regulatory requirements, and patient 
characteristics. Regardless of the medication 
used, safety is key during the induction stage. 

General considerations
Timing. When to begin the first dose of opioid 
treatment medication is important. Most treat-
ment providers begin treating new patients 
when there are no signs of opioid intoxication 
or sedation and some beginning signs of opioid 
withdrawal. Administration of the first dose 
also should await a physical assessment to rule 
out any acute, life-threatening condition that 
opioids might mask or worsen (see chapter 4 
for more information on medical assessment). 
For naltrexone, patients should be abstinent 
from all short-acting opioids for at least 7 days 
and from long-acting opioids, such as metha-
done, for at least 10 days before beginning the 
medication to prevent potentially severe with-
drawal symptoms (O’Connor and Fiellin 2000).

Other substance use. The presence of seda-
tives such as benzodiazepines or alcohol should 
be ruled out before induction to minimize the 
likelihood of oversedation with the first dose. 
OTP staff should ensure that patients known  
to abuse sedatives, tranquilizers, tricyclic anti-
depressants, benzodiazepines, alcohol, or other 

CNS depressants are told in clear language of 
the dangers of adverse effects if they take these 
substances while being stabilized or maintained 
on methadone, LAAM, or buprenorphine.

Observed dosing. Observed dosing with 
methadone, LAAM, or buprenorphine should 
be part of the medical safety procedure and 
diversion control plan in an OTP and is recom-
mended during induction with buprenorphine. 
Observed dosing is 
the only way to ensure 
that a patient ingests 
a given dose and to 
monitor a patient’s 
response. In observed 
dosing, staff members 
who dispense medica-
tion first carefully 
identify patients—
sometimes by requir-
ing them to remove 
hats or dark glasses, 
for example—and 
then provide the  
medication.

To ensure that patients swallow oral doses of 
methadone or LAAM, they should be required 
to speak before and after ingesting at least 2 
ounces of liquid in which an appropriate dose 
of medication is dissolved. For buprenor-
phine, a sublingual tablet should be observed 
to have dissolved completely under the 
tongue. After the first dose, patients should 
wait in an observation area and be checked 30 
to 60 minutes later for acute adverse effects. 
If same-day dosing adjustments must be 
made, patients should wait 2 to 4 more hours 
after the additional dosing, for further evalu-
ation when peak effects are achieved. The 
consensus panel recommends that patients 
be observed for several hours after the first 
dose of any opioid treatment medication. 
This observation is particularly important for 
patients at higher risk of overdose, includ-
ing those naive to methadone, LAAM, and 
buprenorphine; those receiving other CNS-
depressant medications or known to abuse 
CNS depressants; and severely medically 
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ill, frail, or elderly patients. Naltrexone  
typically is prescribed without observed dosing, 
but poor patient compliance with ongoing  
naltrexone therapy has led some investigators 
to look at using family members to ensure that 
patients take their medication (Fals-Stewart 
and O’Farrell 2003).

Initial dosing. The first dose of any opioid 
treatment medication should be lower if a 
patient’s opioid tolerance is believed to be 
low, the history of opioid use is uncertain, 
or no signs of opioid withdrawal are evident. 
Some former patients who have been released 
from incarceration or are pregnant and are 
being readmitted because they have a history 
of addiction might have lost their tolerance. 
Loss of tolerance should be considered for 
any patient who has abstained from opioids 
for more than 5 days. In general, the safety 
principle “start low and go slow” applies for 
early medication dosages in an outpatient 
OTP. The amount of opioid abuse estimated 
by patients usually gives only a rough idea of 
their tolerance and should not be used as a 
dosing guide for induction, nor should initial 
dosages be determined by previous treatment 
episodes or patient estimates of dollars spent 

per day on opioids. 
Patients transferred 
from other treatment 
programs should 
start with medication 
dosages identical to 
those prescribed at 
their previous OTPs.

Dosage adjustments 
in the first week of 
treatment should 
be based on how 
patients feel at the 
peak period for their 
medication (e.g.,  
2 to 4 hours after a 
dose of methadone 
is administered), 
not on how long the 
effects of a medica-
tion last. As stores  

of medication accumulate in body tissues (see 
below), the effects begin to last longer.

Steady state. Initial dosing should be followed 
by dosage increases over subsequent days until 
withdrawal symptoms are suppressed at the 
peak of action for the medication. Methadone, 
LAAM, and buprenorphine are stored in body 
tissues, including the liver, from which their 
slow release keeps blood levels of medication 
steady between doses. It is important for physi-
cians, staff members, and patients to under-
stand that doses of medication are eliminated 
more quickly from the bloodstream and medi-
cation effects wear off sooner than might be 
expected until sufficient levels are attained in 
tissues. During induction, even without dosage 
increases, each successive dose adds to what is 
present already in tissues until steady state is 
reached. Steady state refers to the condition 
in which the level of medication in a patient’s 
blood remains fairly steady because that drug’s 
rate of intake equals the rate of its breakdown 
and excretion.

Steady state is based on multiples of the elimi-
nation half-life. Approximately four to five 
half-life times are needed to establish a steady 
state for most drugs. For example, because 
methadone has a half-life of 24 to 36 hours, 
its steady state—the time at which a relatively 
constant blood level should remain present in 
the body—is achieved in 5 to 7.5 days after 
dosage change for most patients. However, 
individuals may differ significantly in how long 
it takes to achieve steady state.

Patients should stay on a given dosage for a 
reasonable period before deciding how it will 
“hold.” During induction, patients should be 
instructed to judge their doses by how they feel 
during the peak period (the point of maximum 
concentration of medication in the blood [for 
methadone, 2 to 4 hours after taking a dose]), 
rather than during the trough period (the low 
point of medication concentration in blood just 
before the next dose [for methadone, approxi-
mately 24 hours after ingestion]). Patients who 
wake up sick during the first few days of opioid 
pharmacotherapy might become convinced that 
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they need a dose increase, when in fact they 
need more time for tissue stores to reach steady 
state. In contrast, patients who wake up sick 
after the first week of treatment—when tissue 
stores have reached steady-state levels—might 
indeed need higher doses.

In closely monitored settings such as inpatient 
programs, multiple split doses can be admin-
istered per day based on patients’ symptoms 
at peak blood levels. Outpatient programs are 
limited in this approach because patients can 
be monitored only when they are at the OTP 
site. (Split dosing is discussed further below.) 
Because buprenorphine’s safety profile makes 
overdose less of a concern, some providers opt 
to give even new patients receiving buprenor-
phine some take-home medication for multiple 
dosing during induction (CSAT 2004a).

Induction with methadone  
and LAAM
Because methadone overdose deaths have 
occurred in the first few days of treatment 
(Caplehorn and Drummer 1999; Zador and 
Sunjic 2000), it is important to adjust metha-
done dosage carefully until stabilization and 
tolerance are established. Federal regulations 
require that methadone initially be given daily 
under observation for either 6 or 7 days per 
week. (A take-home dose is allowed for all 
patients when the OTP is closed on Sunday.) 
LAAM must continue to be given under obser-
vation and administered no more than every 2 
to 3 days.

Initial dosing. For a patient actively abusing 
opioids, a typical first dose of methadone is 
20 to 30 mg (Joseph et al. 2000) and is limited 
by regulations to no more than 30 mg. If with-
drawal symptoms persist after 2 to 4 hours, the 
initial dose can be supplemented with another 
5 to 10 mg (Joseph et al. 2000). The total first-
day dose of methadone allowed by Federal 
regulations is 40 mg unless a program physician 
documents in the patient record that 40 mg 
was insufficient to suppress opioid withdrawal 
symptoms (42 CFR, Part 8 § 12(h)(3)(ii)).

Since 2001, LAAM has carried a restriction 
that precludes its use as an initial medication 
for pharmacotherapy because of concerns 
about its cardiovascular effects. Although 
direct induction with LAAM can be accom-
plished with an initial dose of 20 to 40 mg every 
48 hours, LAAM has been used almost exclu-
sively in cases involving transfer of patients 
from methadone maintenance. LAAM must 
never be given on 2 consecutive days because 
its extended duration of action can result in 
toxic blood levels leading to fatal overdose.

Variations in individual response and optimal 
dosing. Most differences in patient response to 
methadone can be explained by variations in 
individual rates of absorption, digestion, and 
excretion of the drug, which in turn are caused 
by such factors as body weight and size, other 
substance use, diet, co-occurring disorders and 
medical diseases, and genetic factors. Because 
variation in response to methadone is consid-
erable, the consensus panel believes that the 
notion of a uniformly suitable dosage range  
or an upper dosage limit for all patients is 
unsupported scientifically. Whereas 60 mg 
of methadone per day may be adequate for 
some patients, it has been reported that some 
patients require much more for optimal effect. 
Treatment providers should avoid thinking of 
“high dosage” as being above a certain uniform 
threshold; however, there are few data on the 
safety of methadone doses above 120 mg/day. 
For example, diversion of very high doses can 
be associated with significant risk because the 
tolerance of the person taking the diverted dose 
may be insufficient to avoid overdose.

The way a person presents at the OTP is often 
the best indicator for determining optimal dos-
age. Looking for clinical signs and listening 
to patient-reported symptoms related to daily 
doses or changes in dosage can lead to adjust-
ments and more favorable outcomes (Leavitt et 
al. 2000). Exhibit 5-1 illustrates the use of signs 
and symptoms to determine optimal methadone 
dosages. Generally, the disappearance of opi-
oid withdrawal symptoms indicates adequate 
dosing and serum methadone levels (SMLs) 
within the therapeutic comfort zone.
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Research indicates that patients diagnosed with 
mental disorders or hepatitis C along with sub-
stance addiction may need increases of 50 per-
cent or more in methadone dosage to achieve 
stabilization (Leavitt et al. 2000; Maxwell and 
Shinderman 2002).

Exhibit 5-2 illustrates how blood levels of metha-
done rise with repeated dosing until steady state 
is reached. It is important to understand that 
steady state is achieved after a dosage change. 
In Exhibit 5-2, because the last change (to 100 
mg) occurred on day 5, steady state was not 
achieved until approximately day 10.

Induction with buprenorphine
Because buprenorphine has lower abuse 
potential than methadone or LAAM and is 
less likely to produce respiratory depression 
if diverted or misused, qualified practitioners 
can prescribe buprenorphine without the con-
trol structure of an OTP when they meet Drug 
Addiction Treatment Act of 2000 requirements. 
No stated requirement exists for observed dos-
ing with buprenorphine, although guidelines 
strongly recommend dosage monitoring early in 
treatment (CSAT 2004a).

Exhibit 5-1 

Using Signs and Symptoms To Determine Optimal Methadone Levels

Adapted from Leavitt et al. (2000), modified with permission from Mount Sinai Journal 
of Medicine.
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Initial dosing. Awaiting signs of withdrawal 
before administering the first dose is espe-
cially important for buprenorphine induction 
because, as explained in chapter 3, buprenor-
phine can precipitate withdrawal in some 
circumstances (Johnson and Strain 1999). 
Precipitated withdrawal usually is more sud-
den and can be more severe and uncomfortable 
than naturally occurring withdrawal. The  
typical first dose of buprenorphine is 4 mg. If 
withdrawal symptoms persist after 2 to 4 hours, 
the initial dose can be supplemented with up to 
4 mg for a maximum dose of 8 mg of buprenor-
phine on the first day (Johnson et al. 2003b).

Three national evaluations of the  
buprenorphine-naloxone combination tablet 
found that direct induction with buprenor-
phine alone was effective for most people who 
were opioid addicted. However, buprenorphine 

tablets without naloxone (sometimes called 
monotherapy tablets) are recommended dur-
ing the first 2 days of induction for patients 
attempting to transfer from a longer acting  
opioid such as sustained-release morphine or 
methadone (Amass et al. 2000, 2001) because 
most of these patients will experience with-
drawal effects from the naloxone in the  
combination tablets. When patients’ tissue  
levels of a full agonist are a factor and the 
buprenorphine-naloxone tablet is adminis-
tered, it may be difficult to determine whether 
precipitated withdrawal is caused by the par-
tial agonist buprenorphine or small amounts of 
absorbed naloxone.

For most patients who are appropriate  
candidates for induction with the combination 
tablet, the initial target dose after induction 
should be 12 to 16 mg of buprenorphine in  
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a 4-to-1 ratio to naloxone (i.e., 12/3 to 16/4 mg 
[buprenorphine/naloxone]). Bringing patients 
to this target dosage may be achieved over the 
first 3 days of treatment by doubling the dose 
each successive day after initial administration. 
An initial dose of 4/1 mg (buprenorphine/ 
naloxone) is recommended, followed in 2 to 4 
hours with an additional 4/1 mg if indicated. 
The dosage should be increased on subsequent 
days to the target dosage (ranging from 12/3 
to 16/4 mg per day). During dose induction, 
patients may need to visit their OTP or physi-
cian’s office daily for dose adjustments and 
clinical monitoring. Further information and 
guidelines for buprenorphine induction and use 
can be found in TIP 40, Clinical Guidelines for 
the Use of Buprenorphine in the Treatment of 
Opioid Addiction (CSAT 2004a).

Induction with naltrexone
The standard procedure for induction to nal-
trexone therapy is first to make certain that 
there is an absence of physiological depen-
dence on opioids. This often is done by using 
a Narcan challenge after a 7- to 10-day period 
during which opioids are not used. Then the 
patient is given 25 mg of naltrexone initially, 
followed by 50 mg the next day if no withdrawal 
symptoms occur after the first 25 mg dose. 
Thereafter, the patient is given 50 mg per day 
or up to 350 mg per week in three doses during 
the week. The first dose usually is smaller to 
minimize naltrexone’s side effects, such as nau-
sea and vomiting, and to ensure that patients 
have been abstinent from opioids for the  
requisite time (Stine et al. 2003).

Stabilization
The terms “steady state” and “stabiliza-
tion” should be differentiated. Steady state 
is achieved when a treatment medication is 
eliminated from the blood at the exact rate 
that more is added. In contrast, a patient is 
stabilized when he or she no longer exhibits 
drug-seeking behavior or craving. The correct 
(steady-state) medication dosage contributes 
to a patient’s stabilization, but it is only one of 

several factors, as discussed elsewhere in this 
TIP. The stabilization stage of opioid pharma-
cotherapy focuses on finding the right dosage 
for each patient. The potential for undermedi-
cation or overmedication can be avoided by a 
flexible approach to dosing, which sometimes 
requires higher dosages of treatment medica-
tion than expected, and by taking into account 
patient-reported symptoms (Leavitt et al. 2000).

Dosage determination
It is critical to successful patient management 
in MAT to determine a medication dosage that 
will minimize withdrawal symptoms and crav-
ing and decrease or eliminate opioid abuse. 
Dosage requirements for methadone, LAAM, 
and buprenorphine must be determined on an 
individual basis. There is no single recommend-
ed dosage or even a fixed range of dosages for 
all patients. For many patients, the therapeutic 
dosage range of methadone may be in the neigh-
borhood of 80 to 120 mg per day (Joseph et al. 
2000), but it can be much higher, and occasion-
ally it is much lower.

The desired responses to medication that  
usually reflect optimal dosage include (Joseph 
et al. 2000)

• Prevention of opioid withdrawal for 24 hours 
or longer, including both early subjective 
symptoms and objective signs typical of  
abstinence

• Elimination of drug hunger or craving
• Blockade of euphoric effects of self- 

administered opioids (This is not a true 
blockade like that achieved by naltrexone 
but reflects cross-tolerance for other opioids, 
attenuating or eliminating desired sensations 
when illicit or prescription opioids are self-
administered in usual “street doses.” The 
increasing purity of heroin and availability of 
highly potent prescription opioids have made 
it increasingly difficult to achieve complete 
blockade in patients through cross-tolerance; 
consequently, some patients require dosages 
considerably greater than 120 mg per day to 
achieve this effect.)
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• Tolerance for the sedative effects of treatment 
medication, creating a state in which patients 
can function normally without impairment of 
perception or physical or emotional response

• Tolerance for most analgesic effects pro-
duced by treatment medication (see “Pain 
Management” in chapter 10).

Unfortunately, no exact way exists to determine 
optimal dosage for each patient. However, the 
consensus panel recommends that OTPs avoid 
exclusive reliance on drug test results and pre-
conceived notions of correct dosage; instead, 
OTPs should determine dosage based primarily 
on patient response. Even when a medication 
dosage is controlled for body weight (Leavitt et 
al. 2000), patient responses, such as absence 
of withdrawal symptoms without oversedation 
and remission from illicit-opioid use, are the 
best indicators of appropriate dosage. In addi-
tion, the extent of other drug use and alcohol 
consumption should be considered when deter-
mining dosage adequacy. Finally, a patient’s 
complaints (or lack thereof) are also important 
indicators of dosage adequacy. A patient can 
experience opioid craving or withdrawal but 
manage to abstain from illicit opioids. 

Methadone. Strong evidence supports the use 
of daily methadone doses in the range of 80 mg 
or more for most patients (Strain et al. 1999), 
but considerable variability exists in patient 
responses. Some do well on dosages below 80 to 
120 mg per day, and others require significant-
ly higher dosages (Joseph et al. 2000). OTPs 
should exercise additional caution with higher 
dosages, guarding against diversion of take-
home methadone to individuals who are opioid 
intolerant because higher dosages can be lethal 
for such individuals.

Buprenorphine. Buprenorphine dosage should 
be determined in a manner similar to that used 
for methadone or LAAM. The recommended 
dosage of buprenorphine to begin stabilization 
is 12 to 16 mg per day for most patients, with 
increases provided thereafter as applicable 
(Johnson et al. 2003b). As reviewed by Johnson 
and colleagues (2003b), if patients continue to 
show evidence of opioid abuse or withdrawal, 

the dosage should be increased using the same 
types of guidelines as for methadone. For 
example, if the goal is to suppress opioid with-
drawal symptoms, then dose increases can be 
less frequent (e.g., weekly or biweekly) because 
the desired therapeutic response likely will 
become detectable more slowly.

Most patients are likely to remain stable on 12 
to 24 mg per day, although some might need 
dosages of up to 32 mg per day. Increasing the 
buprenorphine dos-
age to 24 mg per day 
or higher has been 
shown to prolong the 
duration of its effects 
and usually is neces-
sary if patients are 
to be dosed every 
other day, which is an 
option with buprenor-
phine; however, such 
an increase usu-
ally does not increase 
buprenorphine’s  
opioid agonist effects 
to the same degree 
because of its par-
tial agonist proper-
ties (Johnson et al. 
2003b). Because 
buprenorphine is 
a partial agonist, 
patients who continue 
to abuse opioids after sufficient exposure to 
buprenorphine treatment and ancillary psycho- 
social services or who experience continued 
symptoms of withdrawal at optimal daily doses 
of buprenorphine (12 to 32 mg) should be con-
sidered for therapy with methadone or LAAM 
(CSAT 2004a; Johnson et al. 2003b).

As with all medications used for MAT, when 
buprenorphine dosage changes are contemplat-
ed, the intensity and frequency of other avail-
able psychosocial services (see chapter 8) affect 
patients’ ability to refrain from opioid abuse 
(Bickel et al. 1997) and should be considered.
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LAAM. Most patients who begin LAAM 
are being transferred from methadone and 
should have been screened for cardiac risk. 
Equivalency dosing tables for methadone and 
LAAM are available in the ORLAAM® package 
insert (Roxane Laboratories, Inc., 2001), and 
transfer can be done easily. Because of the long- 
acting nature of LAAM, a patient’s reaction 
should be monitored closely during the first  
2 weeks of treatment and adjustments in dosage 
made accordingly.

Patients may request transfer from methadone 
to LAAM for various reasons: (1) to avoid the 
hardship of methadone’s daily observed dos-
ing, (2) to provide negative drug test results at 
work (LAAM is less likely to show up on screen-
ing tests), (3) because they are not doing well 
on methadone (Borg et al. 2002), (4) because 
LAAM can be less sedating, and (5) because the 
patients are rapid metabolizers of methadone 
and would benefit from LAAM because it is 
longer acting.

LAAM can be given every other day if an OTP 
is open all week or three times per week (i.e., 
two 48-hour doses and one 72-hour dose) if that 
is more convenient. Although some patients 
take the same dose on Monday, Wednesday, 
and Friday, most benefit from an increase on 
Friday (i.e., 10 to 40 percent more than the 
Monday and Wednesday doses) with or without 
an additional small dose of methadone to be 
taken home and used on Sunday. For stable 
patients, the best option is a regular LAAM 
dose on Friday and a full methadone dose (80 
percent of the LAAM dose) as a take-home dose 
for Sunday. The efficacy of LAAM dosing is 
determined clinically and by patient history 
and examination; an affordable means to deter-
mine blood levels of LAAM and its metabolites 
is unavailable at this writing.

Naltrexone. Naltrexone can be administered 
either daily (usually at a dosage of 50 mg per 
day) or thrice weekly. For the latter, the usual 
practice is to give 100 mg on Monday and 
Wednesday and 150 mg on Friday (Stine et al. 
2003).

Studies of the importance of dos-
ing
Much evidence shows a positive correlation 
between medication dosage during MAT and 
treatment response (e.g., Strain et al. 1999). 
Higher dosages in some studies probably pro-
duced greater cross-tolerance. Cross-tolerance 
occurs when medication diminishes or prevents 
the euphoric effects of heroin or other short-
acting opioids so that patients who continue to 
abuse opioids no longer feel “high.” The medi-
cation dosage needed for this result depends 
on how long and how recently a patient has 
abused heroin or other opioids and how much 
he or she has used, along with individual differ-
ences in the level of brain receptor adaptation 
induced by chronic opioid use.

An Australian study connected the impor-
tance of dosage with patient retention in MAT 
(Caplehorn and Bell 1991). The importance of 
retention for successful treatment outcomes is 
discussed further in chapter 8. In addition to 
the benefits of eliminating illicit opioids (see 
below), reductions in the threats of HIV and 
hepatitis B and C make adequate dosing and 
treatment retention high priorities and justify 
additional studies on the safety and efficacy of 
methadone doses exceeding 120 mg.

In their classic study, Ball and Ross (1991) 
clearly demonstrated an inverse relation-
ship between frequency of recent heroin use 
and methadone dosage. The data in Exhibit 
5-3 are based on their study of 407 patients 
who received methadone maintenance treat-
ment. These data support the premise that 
lower methadone dosages are less effective 
than higher or adequate dosages in facilitat-
ing abstinence from heroin among patients in 
MAT. The low end of the effective range has 
been accepted widely as about 60 mg for most 
patients (reviewed in Faggiano et al. 2003).

Another study (Maxwell and Shinderman 2002) 
monitored 144 patients who were not doing well 
at 100 mg of methadone per day and reported 
excellent results after raising dosages based on 
clinical signs and symptoms. Patients receiving 
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more than 200 mg per day (mean 284.9 mg per 
day) had improved responses with no apparent 
increase in adverse events. However, addition-
al controlled research is needed to determine 
the safety of very high doses of methadone or 
other medications used in MAT.

With the increased availability of blood testing 
in OTPs, measurements of blood concentra-
tions of methadone at peak and trough are 

used more commonly as aids to determine  
individual methadone dosage requirements. A 
study in England (Wolff et al. 1991) showed a 
positive correlation between methadone  
dosages and concentrations in serum (Exhibit 
5-4). Moreover, mean SMLs near or above  
400 ng/mL are gaining increasing consensus as 
ideal levels for treatment effectiveness (Payte  
et al. 2003). Although mean SMLs of 400 ng/mL 
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Heroin Use in Preceding 30 Days  
(407 Methadone-Maintained Patients by Current Methadone Dose)

Adapted from Ball and Ross, The Effectiveness of Methadone Maintenance Treatment: 
Patients, Programs, Services, and Outcome, Appendix B, p. 248, with permission from 
Springer-Verlag © 1991.
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generally are considered to be sufficient to 
block the effects of illicit opioids and prevent 
withdrawal symptoms, some patients may 
require higher SMLs for stabilization. More 
research is needed to understand better the 
relationship between methadone blood levels 
and cessation of opioid abuse. SML results 
should continue to be considered along with 
patient symptoms. For example, a patient with 
an SML below 400 ng/mL with no symptoms  
of discomfort would not require a dosage 
increase, whereas a patient with an SML of  
600 ng/mL but with persisting withdrawal 
symptoms would.

Okruhlica and colleagues (2002) investigated  
69 patients receiving methadone dosages of  
10 to 270 mg per day and found a significant 
positive relationship between dosage and mean 
SMLs, although, at each dosage level, patients’ 

resulting SMLs differed widely. Some had  
relatively low (subtherapeutic) SMLs, even at 
daily doses considerably above 100 mg, which 
would be expected to affect treatment negative-
ly (Leavitt et al. 2000). Given these and similar 
data, it is incorrect to conclude that a particu-
lar methadone dosage causes a specific SML; 
many other factors are likely to affect SMLs for 
individual patients. However, measuring SMLs 
can be useful to determine why a relatively high 
methadone dosage does not appear to benefit 
a patient. In such cases, a blood test may show 
that a patient’s SML remains low and that he 
or she requires a higher dose.

In their review, Leavitt and colleagues (2000) 
noted a broad range of SMLs among patients 
in MAT. They suggested that individual differ-
ences in metabolic enzyme activity and other 
factors may lead to higher or lower serum  
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Methadone Dose/Mean Plasma Levels

Adapted from Wolff et al. (1991) by permission of the AACC.
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levels of the (R)-methadone enantiomer, 
explaining some of the variation in dosage 
ranges needed for clinical effectiveness. In one 
study of the clinical uses of methadone blood 
level measurements, it was suggested that the 
peak level should be no more than twice the 
trough level and that, if it is more, the patient 
should be considered a “fast metabolizer” and 
be administered split dosing. When split dos-
ing is used, patients receive two or three doses 
per day to achieve the targeted peak-to-trough 
ratio in blood level measurements and to avoid 
withdrawal symptoms for 24 hours (Payte et al. 
2003). Exhibit 5-5 shows 24-hour SML curves 
at both inadequate and adequate dosages. 
These curves include peak SMLs at roughly 4 
hours after dose ingestion (0 hour) and trough 
SMLs at 24 hours after ingestion. Data were 
derived by averaging a series by Inturrisi and 
Verebely (1972) and another one by Kreek 
(1973). Exhibit 5-6 shows an example of 

plasma levels in a fast metabolizer, illustrating 
that when a day’s dose is split into two (lower 
curve), the peak SML achieved after each of the 
two split doses is lower than the peak achieved 
after a single daily dose (upper curve), and the 
trough SML reached just before the next split 
dose is higher than the trough level reached just 
before the next single dose. 

The consensus panel recommends that a main-
tenance dosage of methadone not be predeter-
mined or limited by policy if that policy does 
not allow adjustments for individual patients. 

Other common dosing issues
Signs and symptoms associated with lesser 
degrees of withdrawal and acute opioid over-
dose are well known, but patient changes  
associated with overmedicating and undermedi-
cating are less dramatic and often more  
subjective.
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Certain medical factors may cause a patient’s 
dosage requirements to change, including (but 
not limited to) starting, stopping, or changing 
the dosage of other prescription medications; 
onset and progression of pregnancy; onset of 
menopause; progression of liver disease; sig-
nificant increase or decrease in weight; or aging 
(elderly patients are sometimes more sensitive 
to drugs such as opioids). Patient complaints of 
opioid craving, withdrawal symptoms, medica-
tion side effects, or intoxication always should 
be investigated and never should be dismissed.

Overmedication. Mildly to moderately over-
medicated patients might show “nodding”  
and closing of the eyes or might fall asleep 
at inappropriate times. These patients might 
scratch their faces continuously, especially 
their noses. In some cases, sedation might occur 
but be unapparent, and some overmedicated 
patients might feel mildly stimulated. Nausea 
also can occur, particularly in newer patients. 
Patients should be told when overmedication  
is suspected, and their dosage should be 

reduced. Patients also might report feeling 
high or “loaded” and ask for a reduced dosage. 
Such a reduction can be helpful for patients 
committed to abstinence rather than ongoing 
medication maintenance because they may find 
physical reminders of intoxication discouraging, 
frightening, or relapse triggering.

Vomited doses. Patients who report that they 
have vomited their medication pose special 
problems. The consensus panel recommends 
that only doses lost to witnessed emesis be 
replaced. Emesis 30 minutes after dosing can 
be handled by reassuring patients that the full 
dose has been absorbed. Emesis at 15 to 30 
minutes after dosing can be handled by replac-
ing half the dose, and the whole dose should 
be replaced if emesis occurs within 15 minutes 
of dosing. If vomiting persists, it is important 
to remember that only a portion of the gut is 
emptied with forceful emesis; therefore, the 
risk of accumulated toxicity increases with 
repeated dose replacements. Causes of eme-
sis—including pregnancy—should be explored. 

Exhibit 5-6 

SMLs After Single and Split Methadone Dosing in a Fast Metabolizer
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Ingestion of smaller amounts of medication 
over a few minutes can be helpful and pru-
dent, as can the occasional use of antiemetic 
medicines.

“Triggered” withdrawal. Environmental cues, 
including people, places, things, and feelings 
associated with drug taking, can be associated 
strongly with opioid craving and withdrawal. 
Such reactions may be identical to opioid 
withdrawal symptoms and can stimulate drug 
craving and relapse long after opioid use has 
stopped and physical dependence has been con-
trolled (Self and Nestler 1998). Environmental 
changes and other stressors can cause patients 
to perceive that a dose on which they were sta-
bilized is no longer adequate and to experience 
increased drug craving. Events that increase 
the availability of substances of abuse, such as 
another person who uses drugs moving into a 
patient’s home or new sources of illicit drugs, 
can intensify craving. When their discomfort 
resumes after a period of abstinence, patients 
might feel that they are weak willed. They need 
reassurance that this reaction is a condition of 
their brain chemistry, not a weakness of will. 
In animal models, withdrawal symptoms have 
been conditioned to appear with environmental 
cues after months of abstinence from opioids 
(Self and Nestler 1998). The consensus panel 
believes that increased medication dosages are 
appropriate in such cases, although efforts also 
should focus on resolving the troublesome situ-
ations such as developing ways to avoid people, 
places, and things that trigger opioid craving 
or relapse. Conversely, diminished triggers 
and reduced drug availability can diminish 
drug craving and might indicate the possibility of 
decreasing medication dosage if a patient prefers.

Contingent use of dosage. The consensus 
panel believes that any manipulation of dosage 
as either a positive or a negative consequence of 
behavior is inappropriate and has no place in 
MAT. The only type of contingency contracting 
related to medication that should be supported 
in MAT is that associated with take-home medi-
cation. Take-home medication is controlled 
by Federal regulations, and access is based 
on several factors, including drug abstinence, 

OTP attendance, length of time in treatment, 
and overall functioning. An increase in medica-
tion dosage should not be a reward for positive 
behavior change, although not everyone in the 
MAT field shares this viewpoint. For example, 
extensive work has demonstrated the effective-
ness of using increased dosage (as well as extra 
take-home doses) as an incentive to decrease 
substance abuse and increase treatment pro-
gram attendance (e.g., Stitzer et al. 1986, 1993; 
see also Petry 2000). Although the consensus 
panel acknowledges important behavioral 
aspects of addiction and the value of contingen-
cy management as an aid to behavioral change, 
using medication dosage as a reward or punish-
ment is considered inappropriate.

Maintenance  
Pharmacotherapy
The maintenance stage of opioid pharma- 
cotherapy begins when a patient is responding 
optimally to medication treatment and routine 
dosage adjustments are no longer needed. 
Patients at this stage have stopped abusing  
opioids and other substances and have resumed 
productive lifestyles away from the people, 
places, and things associated with their addic-
tions. These patients typically receive scheduled 
take-home medication privileges. Patients 
who continue to abuse substances, do not seek 
employment, or remain connected to their 
drug-using social networks have not reached this 
stage. Along with continued observed medication 
treatment, these latter patients are candidates 
for intensified counseling and other services to 
help them reach the maintenance stage.

During the maintenance stage, many patients 
remain on the same dosage of treatment 
medication for many months, whereas others 
require frequent or occasional adjustments. 
Periods of increased stress, strenuous physical 
labor, negative environmental factors, greater 
drug availability, pregnancy, or increased drug 
hunger can reawaken the need for increased 
dosages over short or extended periods. Serious 
emotional crises may require long-term or  
temporary dosage adjustments. Although the 
counseling relationship and patient interview 
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are paramount, drug test reports and medica-
tion blood levels are useful for dosage determi-
nation and adjustment during and after transi-
tion from stabilization to the maintenance stage.

Medically Supervised 
Withdrawal
When stable patients in the maintenance stage 
ask for dosage reductions, it is important to 
explore their reasons. They might believe that 
they can get by on less medication, or they 
might be responding to external pressures. 
Patients often perceive that those on lower 
dosages are “better patients.” These situations 
require physicians or other staff members 
to educate patients and their significant oth-
ers about the importance of adequate dosage 
and how individual differences in absorption, 
body weight, metabolism, and tolerance can 
affect the dosage necessary to achieve stability 
(Leavitt et al. 2000).

Voluntary Tapering and Dosage 
Reduction
For various reasons, some patients attempt 
reduction or cessation of maintenance medica-
tion. Some studies indicate high relapse rates, 
often 80 percent or more, for this group, 
including patients judged to be rehabilitated 
before tapering (e.g., Magura and Rosenblum 
2001). However, the likelihood of successful 
dose tapering also depends on individual fac-
tors such as motivation and family support. 
The possibility of relapse should be explained 
to patients who want to dose taper, especially 
those who are not stable on their current dos-
age, as part of the informed-consent process. 
Patients who choose tapering should be moni-
tored closely and taught relapse prevention 
strategies. They and their families should be 
aware of risk factors for relapse during and 
after tapering. If relapse occurs or is likely, 
additional therapeutic measures can be taken, 
including rapid resumption of MAT when 
appropriate (American Society of Addiction 
Medicine 1997).

Ideally, withdrawal should be attempted when 
it is desired strongly by a stable patient who 
has a record of abstinence and has adjusted 
positively on MAT. However, sometimes dose 
tapering is necessary for administrative rea-
sons, such as a response to extreme antisocial 
behavior, noncompliance with minimal pro-
gram standards, or a move to a location where 
MAT is unavailable. In such cases, providers 
should refer patients to other programs that 
are more reasonable and practical in terms of 
the patients’ overall situation (e.g., motivation, 
resource availability, ability to pay).

In a review of research on withdrawal from 
MAT, Magura and Rosenblum (2001) noted 
that many treatment providers lacked effec-
tive ways to improve outcomes for patients who 
undertook planned withdrawal and that opioid 
craving remained prevalent in this group, even 
after successful physiological withdrawal. They 
concluded, therefore, that planned withdrawal 
from opioid pharmacotherapy should be 
undertaken conservatively.

Relapse prevention techniques should be  
incorporated into counseling and other sup-
port services both before and during dosage 
reduction. Such structured techniques can be 
useful safeguards in preventing and preparing 
for relapse. Use of mutual-help techniques (see 
chapter 8) is recommended highly, especially 
during dosage reduction.

Although most data about outcomes after 
tapering from opioid medication come from 
studies of methadone maintenance, the con-
sensus panel believes that success rates are 
likely to be similar for patients who taper from 
buprenorphine or LAAM, and similar cautions 
and monitoring processes should be in place.

Methadone dosage reduction
The techniques and rates of graded methadone 
reduction vary widely among patients. One 
common practice is to reduce daily doses in 
roughly 5- to 10-percent increments with 1 to 2 
weeks between reductions, adjusting as needed 
for patient conditions. Because reductions 
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become smaller but intervals remain about 
the same, many months may be spent in such 
graded reductions. The rate of withdrawal can 
be increased or decreased based on individual 
patient response. A slow withdrawal gives 
patients and staff time to stop the tapering or 
resume maintenance if tapering is not working 
and relapse seems likely.

Regardless of the rate of withdrawal from 
methadone, a point usually is reached at which 
steady-state occupancy of opiate receptors is 
no longer complete and discomfort, often with 
drug hunger and craving, emerges. This point 
may occur at any dosage but is more common 
with methadone when the dosage is below 40 
mg per day. Highly motivated patients with 
good support systems can continue withdrawal 
despite these symptoms. Some patients appear 
to have specific thresholds at which further 
dosage reductions become difficult.

Physicians and other staff members should be 
alert to the possibility of patients attempting 
dose tapering by substituting other psychoac-
tive substances, such as alcohol, cocaine,  
sedatives-hypnotics, or other nonopioid  
substances for their maintenance medication.

Some patients might request blind dosage 
reduction, that is, withdrawal from medication 
without their awareness of dose reductions at 
each step. Blind dosage reduction is appropri-
ate only if requested by a patient. It should 
be discussed and agreed on before it is imple-
mented. It is inappropriate, clinically and ethi-
cally, to withdraw a patient from maintenance 
medication without his or her knowledge and 
consent. The consensus panel recommends that 
OTP staff always disclose dosing information 
unless patients have given specific informed 
consent and have requested that providers not 
tell them their exact dosages.

Withdrawal and termination  
from LAAM maintenance
Few studies have addressed medically super-
vised withdrawal from LAAM. Because LAAM 

is longer acting than methadone, withdrawal 
should be expected to have a delayed onset and 
protracted course, 
although symptoms 
might be less intense 
than with other opi-
oids. Patients tend to 
dislike longer peri-
ods of withdrawal, 
regardless of symptom 
intensity. Special 
counseling might be 
needed to address  
this aspect of with-
drawal from LAAM.

For patients on 
LAAM who wish 
to be medication 
free, dosage can be 
reduced gradually 
at a rate determined 
by their response. 
Patients who prefer less protracted withdrawal 
can be converted to and then tapered from 
methadone. As with tapering from methadone 
(Moolchan and Hoffman 1994), tapering from 
LAAM should take into account a patient’s 
level of stability, past functioning without 
medication, and fear of withdrawal.

Medically Supervised  
Withdrawal After  
Detoxification
For patients who neither qualify for nor desire 
opioid maintenance treatment, methadone or 
buprenorphine may be used to control with-
drawal from illicit opioids or from abuse of 
prescription opioids (detoxification) and then 
can be tapered gradually (medically supervised 
withdrawal). Regulations specify two kinds 
of detoxification with methadone: short-term 
treatment of less than 30 days and long-term 
treatment of 30 to 180 days. These regulations 
specify that patients who fail two detoxification 
attempts in 12 months must be evaluated for a 
different treatment (42 CFR, Part 8 § 12(e)(4)). 
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Dosing decisions in medically supervised  
withdrawal are related to the intended  
steepness of tapering. Patients undergoing 
short-term withdrawal may never achieve 
steady state, and tapering from methadone may 
be too steep if it begins at a dose greater than 
about 40 mg. In long-term withdrawal, stabili-
zation of dosage at a therapeutic range  
is followed by more gradual reduction (see 
Exhibit 5-7).

Involuntary Tapering or  
Dosage Reduction
When patients violate program rules or no 
longer meet treatment criteria, involuntary 
tapering might be indicated although it should 
be avoided if possible (see chapter 8). For 
example, if many days of dosing are missed and 
repeated attempts to help a patient comply with 

daily dosing requirements have failed, mainte-
nance pharmacotherapy no longer may be  
possible. Treatment decisions should be made 
in the patient’s best interest. If patient progress 
is unsatisfactory at a particular level of care, 
the physician should explore the possibility of 
increasing that patient’s care while maintaining 
him or her on methadone. Involuntary tapering 
and discontinuation of maintenance medication 
may be necessary if a patient is unwilling to 
comply with treatment or tapering or discon-
tinuation of medication appears to be in the 
patient’s best interest.

If a patient is intoxicated repeatedly with alco-
hol or sedative drugs, the addition of an opioid 
medication is unsafe, and any dose should be 
withheld, reduced, or tapered. Disruptive or 
violent behavior or threats to staff and other 
patients might be reasons for dismissal without 

Exhibit 5-7 

Types of Detoxification From Illicit Opioids
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tapering or for immediate transfer to another 
facility where a patient may be treated under 
safer conditions.

Administrative tapering for nonpayment of fees 
may be part of the structure to which patients 
agree on admission. It should be noted that, in 
addiction treatment, a patient’s sudden lack of 
funds is a marker of possible relapse.

LAAM
When involuntary withdrawal from LAAM is 
unavoidable, patients can be transferred to 
methadone before withdrawal because clinical 
experience with methadone withdrawal is more 
extensive.

Incarceration
When patients know that they must serve time 
in jail or prison, planned withdrawal is the best 
course of action. At this writing, few correc-
tional institutions offer methadone maintenance 
to nonpregnant inmates (National Drug Court 
Institute 2002). Many jails do not provide 
methadone for detoxification. When a patient 
in MAT is arrested, program staff should make 
every effort to communicate with the criminal 
justice authorities involved and to recom-
mend that the patient be withdrawn gradually 
from medication. Regardless of which opioid 
medication is used, maintenance or medically 
supervised withdrawal is preferable to sudden 
discontinuation of the medication. The consen-
sus panel recommends that opioid pharmaco-
therapy be made available during incarceration 
for patients who are already in MAT when 
incarcerated.

Take-Home 
Medications
Take-home medication refers to unsupervised 
doses. Any OTP patient may receive a single 
take-home dose for a day when the OTP is 
closed for business, including Sundays and 
State and Federal holidays. Beyond this,  

decisions on dispensing take-home medica-
tion are determined by the medical director in 
accordance with eight criteria for take-home 
medication specified in Federal regulations  
(42 CFR, Part 8 § 12(i)): 

1. Absence of recent drug and alcohol abuse
2. Regular OTP attendance
3. Absence of behavioral problems at the OTP
4. Absence of recent criminal activity
5.  Stable home environment and social  

relationships
6.  Acceptable length of time in comprehensive 

maintenance treatment
7.  Assurance of safe storage of take-home  

medication
8.  Determination that rehabilitative benefits 

of decreased OTP attendance outweigh the 
potential risk of diversion.

Once these clinical criteria are met, maximum 
take-home doses must be further restricted 
based on length of time in treatment as follows:

• First 90 days (months 1 through 3): one  
take-home dose per week

• Second 90 days (months 4 through 6): two 
take-home doses per week

• Third 90 days (months 7 through 9): three 
take-home doses per week

• Fourth 90 days (months 10 through 12): 6 
days’ supply of take-home doses per week

• After 1 year of continuous treatment: 2 
weeks’ supply of take-home medication 

• After 2 years of continuous treatment: 1 
month’s supply of take-home medication, but 
monthly OTP visits are still required. 

Additional restrictions are imposed in some 
States. No take-home doses are permitted for 
patients in short-term detoxification or interim 
maintenance treatment.

Clinical Pharmacotherapy
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Specific Clinical Considerations 
in Take-Home Status

Demands of a concurrent 
medical disorder
The existence and severity of a concurrent 
medical disorder (see chapter 10) are additional 
considerations in determining whether take-
home medication is appropriate. For patients 
with concurrent diseases causing impaired 
ambulation, reduced OTP attendance might  
be required to aid recovery and prevent  
complications. In these cases, OTPs should 
consider seeking medical exceptions for 
patients who would not otherwise be permit-
ted to receive take-home doses of medication. 
These patient exceptions should be requested 
on Substance Abuse and Mental Health 
Services Administration (SAMHSA) form  
SMA-168, Exception Request and Record of 
Justification. Form SMA-168 is available at 
dpt.samhsa.gov/Exception168Final.htm.

When a new medica-
tion treatment—such 
as rifampin, highly
active antiretroviral 
therapy (HAART), 
or phenytoin—that
is known to interact 
with an opioid treat-
ment medication is 
introduced, a MAT 
patient might need 
a dosage adjustment 
(see chapter 3 for 
further discussion 
of medications that 
interact with opioid
treatment medica-
tions). Take-home
medication should
be avoided until a 
patient is stable on 
these new medica-

tions and the risks of an undesirable outcome 
have diminished. In these instances, more  
frequent observations are important to monitor 

concurrent disease, to avoid methadone-related 
complications of a concurrent medical disor-
der, and to ensure that the pharmacological 
benefits of administering methadone are main-
tained during the course and treatment of the 
concurrent disease.

Enhancement of rehabilitative 
potential
Another important issue in take-home  
medication involves reviewing whether it is  
likely to help rehabilitate a patient. Take-home 
medication may enable patients to engage in 
employment, education, childcare, or other 
important endeavors.

Emergency circumstances
During emergency situations or unforeseen  
circumstances such as personal or family 
crises; bereavement; or medical, family, or 
employment hardships, the need may arise for 
unscheduled take-home medication. An OTP 
can facilitate emergency or hardship access to 
medication for a patient by submitting SAMHSA 
form SMA-168. The OTP’s policies should 
explain who can request exceptions and how  
it is done. Courtesy dosing at a distant OTP 
usually can be arranged if unstabilized patients 
are traveling.

Positive drug tests, diversion 
control, and take-home  
medications
The consensus panel believes that take-home 
medications are inadvisable for patients who 
continue to abuse illicit drugs or misuse pre-
scription medications, as evidenced by drug 
testing or other assessment information, and 
for those whose drug tests do not reflect medi-
cation ingestion. Under the disinhibiting effects 
of other substances, patients might be unable to 
safeguard or adequately store their take-home 
doses. They should be encouraged to keep their 
medication in a locked cabinet away from food 
or other medicines and out of the reach of chil-
dren. Some programs require patients to bring 
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a locked container to the OTP when they pick 
up their take-home medication to hold it while 
in transit. This policy should be considered 
carefully because most such containers are 
large and visible, which might serve more to 
advertise that a patient is carrying medication 
than to promote safety. 

Methadone is stable and does not need refriger-
ation when in diskette or tablet form. However, 
when methadone diskettes are reconstituted 
or liquid methadone oral concentrate is used 
and diluted with juice or some other sugar-
based liquid, the mixture may not remain 
stable beyond a few days without refrigeration. 
Manufacturer instructions call for adding a 
minimum of 30 mL or 1 fluid ounce of liquid 
per dose when reconstituting methadone. 

Although methadone has a significant street 
value, a National Institutes of Health consen-
sus statement refers to it as “a medication that 
is not often diverted to individuals for recre-
ational or casual use but rather to individuals 
with opiate dependence who lack access to 
[methadone maintenance treatment] pro-
grams” (National Institutes of Health 1997b, p. 
20). Nevertheless, reported deaths attributed 
to methadone have increased significantly in 
some States. According to data from the Drug 
Abuse Warning Network, more than 10,000 
emergency room visits related to methadone 
were reported in 2001 compared with more 
than 5,000 in 1999 (Crane 2003). This increase 
has occurred in the context of overall increases 
in abuse of prescription opioids, in particular 
hydrocodone and oxycodone. Local reports 
indicate that most diverted methadone comes 
from medical prescriptions because it has 
gained acceptance as an excellent chronic pain 
treatment (Belluck 2003). Although the slow 
onset of methadone makes it less attractive 
than prescription opioids to potential abus-
ers, it also makes methadone more dangerous 
because respiratory depression can become  
significant hours after ingestion. To guard 
against the possibility of methadone-related 
respiratory depression, the consensus panel 
recommends the following diversion control 
policies for take-home medication:

• Require patients to return all empty dose
bottles on their next OTP visit after take-
home dosing. Staff members who accept these
bottles should inspect them to ensure that
they are coming from the indicated patient
during the appropriate period.

• Institute procedures for responding to
patients who frequently fail to return or
have unverified reasons for failing to return
empty take-home bottles. Staff should
consider discontinuing take-home medication
for these patients.

• Stay open 7 days a week for dispensing. In
this way, take-home doses can be provided
only to stable patients with a record of adher-
ence to treatment, rather than to all patients
regardless of their status with the program.

Behavior, social stability, and 
take-home medications
Patients appearing intoxicated; demonstrating 
aggressive, seriously impaired, or disordered 
behavior; or engaging in ongoing criminal 
behavior are poor candidates for take-home 
medication. Their home environments also are 
keys to the safety and storage of medication. 
Where social relationships are unstable, a  
significant risk exists that methadone take-
home doses will be secured inadequately from 
diversion or accidental use (e.g., by children). 
If patients with take-home privileges develop 
altered mental competency, such as in demen-
tia, frequent loss of consciousness, or delusional 
states, then take-home privileges should be 
reevaluated.

Monitoring Patients Who Receive 
Take-Home Medications
Monitoring should ensure that patients with 
take-home medication privileges are free of 
illicit drug use and consume their medication 
as directed. This goal can be met through ran-
dom drug testing and periodic interdisciplin-
ary assessment of continuing eligibility. OTPs 
should consider carefully whether to use pill 
counts or callbacks of dispensed take-home 
doses to verify adherence to program rules. In 
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a pill count or callback, the patient receives an 
unannounced phone call and must show up at 
the OTP within a reasonable period (e.g., 24 to 
36 hours) with all MAT medications. The num-
ber of pills remaining must correspond to the 
number expected based on prescribed inges-
tion. A physician should review periodically the 
status of every patient provided with take-home 
medication. When these strategies are followed, 
programs should state their policies clearly to 
patients. Callbacks should be used selectively, 
not be applied across the board, and focus on 
high-risk patients who have given OTP staff 
members reason to be concerned.

Issues for review
The rationale for providing take-home  
medication should be reviewed regularly  
and documented to determine whether initial 
justifications continue to apply. For example, if 
employment was a reason for take-home medi-
cation, the patient’s continued employment 
should be verified. If a concurrent medical  
disorder was the basis, a medical reassessment 
is necessary to determine whether the clinical 
status of the concurrent medical disease still 
warrants reduced OTP attendance.

Reviewing the original rationale for take-home 
medication is a necessary but insufficient  
condition for increased patient monitoring. 
The monitoring process also should include an 
assessment of whether medical, psychological, 
or social reasons exist to rescind these privileges.

Treatment interruptions
Many circumstances, such as work-related 
travel, illness, funerals, planned vacations,  
and emergencies, might require patients to miss 
OTP visits. Some unstable patients might miss 
days because of chaotic social situations. OTPs 
should have policies to address treatment  
interruptions.

Disability or illness. When disability or illness 
prevents patients from coming to the OTP, 
authorized staff may use home delivery and 
observed-dosing procedures to ensure treat-
ment continuity. OTPs should evaluate the 

need for continuity of other support services, 
as well as medication, in these circumstances.

Hospitalization. OTPs are responsible for 
ensuring continuity of treatment when patients 
are hospitalized for medical or psychiatric 
problems (see chapters 10 and 12). The best 
practice is for OTP staff to educate and stay 
in touch with a patient’s hospital clinicians 
about MAT. For example, hospital staff might 
be unaware that certain drugs, such as par-
tial agonists or mixed agonists and antagonists 
for pain management, should be avoided for 
patients receiving LAAM or methadone for  
opioid addiction (pain management is discussed 
in chapter 10). It usually is helpful to provide 
psychiatric consultation to medical or surgical 
staff members, especially for patients with co-
occurring disorders. Written patient consent is 
necessary for this kind of program-to-hospital 
communication; however, if a medical emergen-
cy poses a threat to a patient’s health, the OTP 
should use the medical emergency exception  
for treatment when it lacks patient consent. A 
publication by the Center for Substance Abuse 
Treatment (CSAT 2004b) provides a descrip-
tion of the confidentiality regulations’ medical  
emergency exception.

Hospitalization, particularly of unconscious 
patients, raises the issue of using identifica-
tion (ID) cards. Patients can get medical alert 
ID bracelets or necklaces, which can include 
a patient’s name, OTP contact information, 
and a list of contraindicated medications. 
Some large urban OTPs provide patients with 
a photographic ID card to gain admittance to 
the OTP. Their experience has been that some 
patients use their OTP cards as generic pho-
tographic IDs in lieu of a driver’s license; for 
example, they use them to cash checks, despite 
the fact that the cards identify them as being in 
treatment. Smart cards containing a complete 
medical history are already in use in the United 
States, Israel, and the Netherlands and may be 
useful in OTPs. These cards contain electroni-
cally encoded information needed to identify 
and monitor a patient without outwardly iden-
tifying the cardholder as a patient.
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Missed doses. When doses are missed, it is crit-
ical to evaluate patients’ presenting condition. 
Concerns should include whether a patient has 
been using illicit drugs or taking other medica-
tions, has lost tolerance for previous doses (i.e., 
whether a previously tolerated dosage is still 
safe to administer), or is intoxicated.

One dose missed. For patients who miss one 
scheduled dose and come to the OTP the next 
day—for example, 3 to 4 days after the last 
LAAM or 2 days after the last methadone 
dose—the dosage can remain unchanged, and 
dosing should resume on schedule. For patients 
on LAAM who miss a dose and come to the 
OTP 2 days later (i.e., 4 to 5 days after their 
last LAAM dose), the scheduled dose still is 
usually well tolerated.

More than 5 days missed. For patients who 
are out of treatment for a significant time and 
might have lost tolerance, dosage reduction or 
reinduction is advisable. Thereafter, increases 
of 5 to 10 mg per dose up to the previous level 
can be ordered because it is unlikely that the 
dosage needed to maintain stability will change 
in 1 week. Patients might have to be reminded 
about steady state and that they may not feel 
back to normal until tissue stores have built  
up as well.

Office-Based Opioid 
Therapy
OTPs should consider assisting with transfer 
arrangements for long-term methadone- 
maintained patients who prefer to use a  
physician in the community for ongoing care. 
Various forms of this treatment have been stud-
ied in the United States and found to be safe 
and efficacious (King et al. 2002; Schwartz et 
al. 1999).

Patient selection for this treatment option 
should focus on a history of negative drug 
tests, a required length of stability in treatment 
(at least 1 year), social stability, and minimal 
need for psychosocial services. Methadone can 
be ordered by private physicians, through an 
affiliation or other arrangement with an OTP, 
and patients can obtain their medication at spe-
cially registered pharmacies under a SAMHSA-
approved protocol. Under this arrangement, 
patients on extended take-home-dosing sched-
ules (up to 1 month) no longer must ingest their 
doses under observation. Outcomes have been 
uniformly positive, with few relapses and little 
or no diversion reported (King et al. 2002; 
Schwartz et al. 1999). Patient satisfaction has 
been found to be significantly better compared 
with OTP dosing (Fiellin et al. 2001) but not 
significantly different from a comparable  
OTP-based monthly medical maintenance and 
take-home schedule (King et al. 2002).
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