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CCommunities across the United States have experienced a near- 
epidemic of opioid abuse. Deaths from opioid overdose have dou-
bled since 2000 and increased 14% from 2013 to 2014.1 Treatment 

strategies for opioid use disorder (OUD) target individual well-being with 
the goal of preventing relapse. Most treatment approaches help patients 
gain self-confidence and have been described by patients as “giving them 
their life back.” 

Broadly, the major phases of treatment for OUD are similar to those 
for other substance use disorders, and involve acute detoxification fol-
lowed by long-term maintenance of sobriety. There are 3 main phases of 
treatment for OUD: 

• treatment engagement
• stabilization and harm reduction
• sustained abstinence. 
Long-term maintenance of sobriety in OUD could involve medications 

that are FDA-approved for this indication: methadone, buprenorphine, 
and naltrexone. Psychosocial interventions can be used individually and 
in combination with pharmacotherapy. Because OUD is a chronic disor-
der typically characterized by intermittent relapse, patients could move 
back and forth between the different phases of treatment. 

In this article, we highlight the medication and non-medication treat-
ment options for the long-term management of OUD. 

Defining abuse
Exogenous opioids are synthetic substances used for their analgesic and 
morphine-like properties. Opioids are indicated for the treatment of cer-
tain pain conditions and exist in varying potencies and delivery systems, 
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which are tailored for specific types of pain.2 
Opioids work through activity at opioid 
receptors found in the brain, spinal cord, gut, 
and other organs. Agonism of specific opioid 
receptors results in a decreased perception of 
pain and contributes to their abuse potential. 

Because of their abuse potential, prescrip-
tion of opioids is governed by the Controlled 
Substances Act3 of the United States. Despite 
these regulations, approximately 4.5% of 
U.S. adults from a nationally representa-
tive sample were found to be misusing pre-
scription opioids.4 Another study used data 
from the National Survey on Drug Use and 
Health and showed an increasing preva-
lence of OUD involving prescription drugs 
and resulting in increased mortality.5 The 
mortality rate from prescription opioids was 
found to be higher than for all other illicit 
drugs combined in 2013.6 Recently, Congress 
passed the Comprehensive Addiction and 
Recovery Act, which is intended to address 
the opioid crisis by expanding access to 
treatments for opioid overdose and addic-
tion treatment services.7

The term “opioid use disorder” is found 
in DSM-58 and replaces the previous diagno-
ses of opioid abuse and dependence in DSM-
IV-TR.9 OUD is characterized by a strong 
desire to continue using opioids despite 
problems associated with their use. Patients 
with OUD often experience cravings for 
opioids, tolerance, repeated failures at cut-
ting down or limiting use, and decreased 
involvement in social activities. 

Maladaptive use of opioids can result in 
physiologic dependence and lead to with-

drawal symptoms, including anxiety, drug 
craving, insomnia, rhinorrhea, lacrimation, 
diarrhea, and piloerection. However, physi-
ologic dependence might not necessarily 
lead to development of OUD, which can be 
diagnosed when enough other diagnostic 
criteria present in the absence of physiologic 
dependence. 

Misuse of prescription opioids is more 
prevalent among patients who meet crite-
ria for other substance use disorders than 
among patients who do not.10 Misuse of 
prescription opioids often results in greater 
health care utilization, including the need 
for emergency services, hospitalization, and 
detoxification. 

Assessing for OUD
The Addiction Severity Index was designed 
to classify and monitor misuse of opi-
oids. The Index has poor sensitivity; it 
detects recent opioid use but fails to dif-
ferentiate patients using prescribed opioids 
from those who are abusing opioids.11 By 
comparison, the Current Opioid Misuse 
Measure (COMM) was developed to moni-
tor opioid use in chemical dependency 
treatment settings.12 The COMM has reli-
able internal consistency13 and validity and 
can be used to assess use of opioids outside 
of routine medical care. To gauge the sever-
ity of withdrawal symptoms, the Objective 
Opioid Withdrawal Scale or Clinical Opiate 
Withdrawal Scale14 can be used. Table 1 
summarizes some standardized tools used 
to assess OUD.
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Table 1

Screening tools to detect opioid use disorder
Tool Recommended use

Drug Abuse Screening Test To determine if a patient has a substance use 
disorder

Addiction Severity Index To assess recent opioid use 

Current Opioid Misuse Measure To evaluate non-medical use of prescription 
opioids and assess aberrant medication use  
in a patient with chronic pain

Clinical Opiate Withdrawal Scale, Subjective 
Opiate Withdrawal Scale, Clinical Institute Narcotic 
Assessment Scale for Withdrawal Symptoms, 
Narcotic Withdrawal Scale, Objective Opioid 
Withdrawal Scale

To assess for withdrawal symptoms
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Neurobiological considerations
Opioids work through activity at mu, kappa, 
and delta opioid receptors. These receptors 
are present in both the peripheral and the 
central nervous system. Exogenous opioids 
work through activity at G protein-coupled 
receptors and by activating specific neu-
rotransmitter systems. The effect of a given 
opioid drug is dependent on the type and 
location of receptors it modulates and can 
range from CNS depression to euphoria.

For example, mu receptor activation 
produces sedation, euphoria, or analgesia 
depending upon the location, frequency, and 
duration of receptor occupancy. Activation 
of CNS mu receptors can cause miosis and 
respiratory depression, whereas mu receptor 
activation in the peripheral nervous system 
can cause constipation and cough suppres-
sion. Mu receptor stimulation through 
various G-proteins triggers the second mes-
senger cascade, generating enzymes such as 
cyclic adenosine monophosphate. 

Clinical considerations
Treating OUD is challenging because of the 
ease with which patients can obtain opioids 
and because sometimes OUD occurs iatro-
genically. Engaging patients in treatment is 
an important step in recovery, but it does 
not necessarily lead to reduction in opioid 
use. The engagement stage can involve out-
reach workers to encourage further treat-
ment. Developing a therapeutic alliance and 
appropriately incentivizing patients also 
promotes entry into treatment. Motivational 
interviewing is used often in substance use 
treatment programs and can help engage 
patients in treatment and evaluate their will-
ingness to change problematic behaviors.

Managing acute withdrawal symptoms. 
Withdrawal symptoms usually are not life 
threatening, but can be in the context of other 
medical conditions, such as autonomic insta-
bility, hypertension, cardiovascular disease, 
and dehydration. Withdrawal symptoms 
also can be life-threatening during in utero 
exposure to a fetus. Pharmacotherapeutic 
options to treat opioid withdrawal symp-
toms include long-acting opioids, such as 
methadone and buprenorphine,15 which can 

be administered in an ambulatory setting. 
The combination of buprenorphine and nal-
oxone also can be used to treat opioid with-
drawal symptoms. 

The alpha-2 agonist16 clonidine, although 
not FDA-approved for OUD or opioid with-
drawal, could be used to shorten the dura-
tion of withdrawal symptoms. Clonidine 
also decreases methadone withdrawal 
and can be combined with naloxone to tar-
get naloxone-induced opioid withdrawal 
symptoms.17,18 Nalbuphine and butorpha-
nol should be avoided during opioid with-
drawal because they antagonize opioid 
receptors and can precipitate withdrawal 
symptoms.19,20 

Maintenance phase involves long-
term stabilization and relapse prevention. 
Treatment options include medication and 
non-medication interventions.21 

Non-pharmacologic treatment options,22 
principally psychosocial interventions, can 
be used on their own or in combination with 
medications for maintenance treatment of 
OUD. Psychosocial interventions include 
structured, professionally administered 
interventions such as cognitive-behavioral 
therapy (CBT), aversion therapy, and day-
treatment programs. Interventions such as 
peer counseling and self-help groups also 
are considered psychosocial interventions, 
but do not require the same type of profes-
sional training. 

Peer support groups such as Narcotics 
Anonymous (NA) help members achieve 
and maintain sobriety and often focus 
on a traditional 12-step format or on the 
more recent Matrix Model,23,24 which is an 
intensive outpatient treatment program 
based on components of relapse preven-
tion, motivational interviewing, CBT, and 
psychoeducation.

In these peer support models, group 
members discuss patterns of substance use 
and help one another recognize and over-
come problematic behaviors. Groups may 
vary in terms of their specific approach. For 
example, NA encourages group members to 
focus on addiction itself while Methadone 
Anonymous prefers participants also dis-
cuss pharmacologic treatment experiences. 
Additional services for finding housing and 
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assisting with job placement are also part of 
some relapse prevention strategies. 

Although studies on the use of 
abstinence-based treatments are limited, 
abstinence-based therapy is an option 
for patients wishing to undergo chemi-
cal dependency treatment without taking 
prescription medications to address crav-
ings or withdrawal symptoms.25 However, 
abstinence-based treatments have been 
shown to be less effective in improving 
outcomes than medication-assisted treat-
ment (MAT).26 MAT combines medications 
and behavioral therapies for treating sub-
stance use disorders. 

Pharmacologically, OUD can be treated 
with opioid agonist and antagonist medi-
cations. As summarized in Tables 2-427-31 
(pages 30, 34), these medications differ based 
on their pharmacokinetic and pharmacody-
namic profiles and intrinsic activity at mu 
opioid receptors. Opioid system agonists, 
such as methadone and buprenorphine, 
decrease cravings by mimicking the activity 
of exogenous opioids. The opioid antago-
nists naloxone and naltrexone reinforce 
abstinence by inhibiting the euphoric effects 
associated with opioid use. The medication 
of choice for a given patient depends on: 

• treatment adherence
• clinical setting
• degree of withdrawal symptoms
• motivation.26 
If a patient is actively seeking abstinence 

from opioids, either agonist or antagonist 
treatment can be used. In cases where a 
patient is not seeking abstinence, then pref-
erence should be given to opioid agonists to 
prevent overdose.26

Evidence suggests MAT can improve 
outcomes with OUD when compared 
with abstinence treatment alone. Several 
randomized, controlled, trials showed 
methadone and buprenorphine were more 
effective at treating OUD compared with 
treatment without medication. To date, 3 
medications have been FDA-approved for 
treating OUD: methadone, buprenorphine, 
and naltrexone.26 All 3 medications differ 
in their pharmacokinetic and pharmaco-
dynamic profiles and intrinsic activities at 
central mu-opioid receptor, as summarized 
in Tables 2-427-31 (pages 30, 34).

Methadone
Methadone reduces the euphoric effects of 
opioid use because it binds to and blocks 
opioid receptors. Methadone is an opioid 
replacement strategy; higher dosages are 
used for maintenance treatment to prevent 
additional dosages of opioids from causing 
euphoria. Methadone typically is admin-
istered once daily. However, in certain cir-
cumstances, such as rapid metabolism or 
pregnancy, it can be given as a twice-daily 
dosing regimen. Specific ABCB1 variants and 
DRD2 genetic polymorphisms (simultaneous 
occurrence of ≥2 genetically determined phe-
notypes) might determine the dosage require-
ments of methadone.32 

Methadone during pregnancy. Methadone 
is the treatment of choice for opioid-depen-
dent women during pregnancy33 and is listed 
as pregnancy category C because it can result 
in physiologic dependence of the newborn, 
although there are no documented con-
trolled studies in humans to assess this risk. 
Methadone can be used while breast-feeding 
as long as patients are HIV-negative and not 
abusing other drugs.34,35 Because the metha-
done concentration in breast milk generally 
is low, the medication can be administered to 
nursing mothers after a careful consideration 
of risks and benefits. 

Methadone administration. There are 
stringent eligibility criteria for metha-
done administration; not all physicians are 
authorized to prescribe methadone. Its use 
is federally regulated and only licensed 
treatment programs and licensed inpatient 
detoxification units can prescribe and dis-
pense methadone in controlled settings and 
under the direct supervision of clinical per-
sonnel (Table 5, page 34).36 Patients meeting 
eligibility criteria can attend a specialized 
methadone clinic. 

One of the challenges when using metha-
done for long-term management of OUD is 
tapering the dosage and attempting to dis-
continue the medication. Discontinuation of 
methadone leads to withdrawal symptoms 
and requires a carefully tailored tapering 
schedule. The literature on methadone taper-
ing is limited. Tapering schedules could dif-
fer from practice to practice and, in many 
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cases, are highly individualized based on 
the need and response of specific patients.

Dosage reduction schedules can last from 
2 to 3 weeks to 6 months. Studies indicate 
rapid reduction worsens treatment out-
comes and protracted tapering is associated 
with better outcomes. A suggested tapering 
schedule could involve decreasing the dos-
age by 20% to 25% until reaching a dosage of 

30 mg/d, then decreasing by 5 mg/d every 3 
to 5 days until reaching a dosage of 10 mg/d, 
before finally decreasing by 2.5 mg/d every 
3 to 5 days. 

Some randomized trials have shown 
better outcomes with long-term treatment. 
The goal of many programs is transitioning 
from maintenance treatment to abstinence. 
However, programs targeting maintenance 
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Table 2 

FDA-approved medications for opioid use disorder:  
Comparison of pharmacologic variables

Mechanism  
of action  Half life Ceiling effect 

Severity of patients’  
withdrawal symptoms

Efficacy in  
sub-populations  Possibly effective for 

Methadone  Full agonist  24 to 59 hours None (increasing the 
dosage can enhance its 
effect, which is why strict 
monitoring is necessary)

Moderate or severe Severe OUD  Pregnant patients (drug of choice)

Buprenorphine  Partial agonist  36 to 48 hours Present (because of partial 
agonist activity, increasing 
the dosage does not 
increase efficacy once 
the maximum effect is 
reached)

Mild  Mild or moderate 
OUD 

Pregnant patients and patients  
at risk of toxicity from methadone 
or who are allergic  
to naloxone 

Buprenorphine/ 
naloxone 

Partial agonist/ 
antagonist 

Buprenorphine,  
24 to 42 hours; 
naloxone, 2 to  
12 hours

Present  Mild  Mild or moderate 
OUD (less 
effective for 
withdrawal 
symptoms)

Preferred in patients at risk 
of toxicity from methadone, 
eg, geriatric patients and 
benzodiazepine users

Drug of choice in adolescent 
populations 

ER injectable  
naltrexone 

Antagonist  5 to 10 days  Severe (at least a  
7 to 10 day gap from 
last opioid use is  
recommended)

Mild or moderate 
OUD 

Patient who fail treatment with 
opioid agonists 

Patients with high levels of 
motivation for abstinence,  
eg, physicians, etc. 

Can be used in adolescents,  
but evidence regarding safety 
and efficacy is limited

ER: extended release; OUD: opioid use disorder

Source: References 27-31

Table 3

FDA-approved medications for opioid use disorder:  
Risk of adverse events

Risk of 
fatal overdose

Risk of 
dependence Risk of QTc prolongation 

Methadone  High High  High 

Buprenorphine  High  Low  Low 

Buprenorphine/naloxone  Low  Low  Low 

ER injectable naltrexone  No  No  High for patients who relapse on 
opioids after a period of abstinence 
while taking naltrexone

ER: extended release

Source: References 27-31

continued from page 24
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rather than abstinence have been shown to 
be more effective. 

The FDA has no defined limits for treat-
ment duration with either methadone or 
buprenorphine. Therefore, the decision 
to taper or discontinue either medication 
should be made carefully case by case, using 
sound clinical judgment. Studies show that 
methadone treatment could reduce the 
spread of HIV,37,38 decrease criminal behav-
iors,39 and reduce overall mortality rates.40 
A follow-up study comparing individuals 
randomly assigned to receive methadone or 
buprenorphine for OUD showed reduced 
risk of mortality overall40 in both groups.

Adverse events reported during treatment 
with methadone include decreased libido, 
erectile dysfunction, constipation, drowsi-
ness, QTc prolongation, and torsade de 
pointes.41 Therefore, the FDA recommends 
obtaining a detailed medical history and 

baseline electrocardiogram (ECG), with a 
repeat ECG within the first month of treat-
ment and then annually. Informing patients 
about the possibility of arrhythmias is part of 
the informed consent process before starting 
methadone. 

Clinicians also should be vigilant when 
using methadone in combination with other 
medications that can prolong the QTc interval 
(eg, some antipsychotics). Methadone has a 
greater risk of fatal overdose then buprenor-
phine. A large-scale study of >16,000 patients 
reported a 4-fold increase in mortality result-
ing from methadone overdose compared 
with buprenorphine.42 

Buprenorphine
Buprenorphine is a partial opioid agonist at 
the mu opioid receptor. A full opioid agonist 
binds and fully activates the opioid recep-
tors; an antagonist blocks the same. An opi-
oid receptor partial agonist partially activates 
the receptor. Therefore, an opioid system 
partial agonist is a functional antagonist and, 
at lower dosages, has weak agonist effects; at 
higher dosages, a partial agonist antagonizes 
other endogenous and exogenous opioids 
that compete for binding at the same recep-
tor.43 Because of the partial agonist effect, 
buprenorphine could result in less physical 
dependence and less withdrawal symptoms. 

Administration. In contrast to methadone, 
buprenorphine can be prescribed by physi-
cians for long-term management of OUD in 
the United States. Buprenorphine is avail-
able in 2 formulations: a sublingual form 
for daily use and a long-acting form that 
causes less withdrawal symptoms and crav-
ings. In May 2016 the FDA approved the first 
buprenorphine implant for use in opioid 
dependence.44,45

To prevent withdrawal symptoms, a 
24-hour period of opioid abstinence is rec-
ommended before starting buprenorphine 
or buprenorphine/naloxone treatment.46 
Although lacking empirical evidence, 
catechol-O-methyltransferase (COMT) 
inhibitors, such as entacapone, have an 
anti-craving affect and are used by some 
clinicians to improve adherence with 
buprenorphine. This is because of their 
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FDA-approved medications for opioid use disorder:  
Comparison of pharmacologic variables

Mechanism  
of action  Half life Ceiling effect 

Severity of patients’  
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Efficacy in  
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Methadone  Full agonist  24 to 59 hours None (increasing the 
dosage can enhance its 
effect, which is why strict 
monitoring is necessary)
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Buprenorphine  Partial agonist  36 to 48 hours Present (because of partial 
agonist activity, increasing 
the dosage does not 
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Present  Mild  Mild or moderate 
OUD (less 
effective for 
withdrawal 
symptoms)
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eg, geriatric patients and 
benzodiazepine users

Drug of choice in adolescent 
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ER injectable  
naltrexone 

Antagonist  5 to 10 days  Severe (at least a  
7 to 10 day gap from 
last opioid use is  
recommended)

Mild or moderate 
OUD 

Patient who fail treatment with 
opioid agonists 

Patients with high levels of 
motivation for abstinence,  
eg, physicians, etc. 

Can be used in adolescents,  
but evidence regarding safety 
and efficacy is limited

ER: extended release; OUD: opioid use disorder

Source: References 27-31
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ability to balance dopamine, which is cen-
tral to the reward pathway responsible for 
cravings. Although use of COMT inhibitors 
might make sense intuitively, such use is off-
label and should be based on clinical judg-
ment and a review of the available literature. 
A study showed that tapering buprenor-
phine for 4 weeks in combination with nal-
trexone improved the abstinence rate.47

Adverse effects. Some of the adverse events 
reported during treatment with buprenor-

phine include fever, back pain, nausea, 
cough, sedation, difficulty with urination, 
and constipation. Respiratory depression 
is a less common effect of buprenorphine, 
compared with full opioid agonists, because 
of the medication’s mechanism of action as 
a partial agonist.48 As a result, buprenor-
phine has been shown to have a lower risk 
of fatal overdose than methadone.49 Studies 
have shown buprenorphine to be more 
likely than methadone to reduce neonatal 
abstinence syndromes.50

Naltrexone
Naltrexone is an opioid antagonist and is 
an option to promote relapse prevention. 
Because of its antagonist properties, nal-
trexone treatment should always start after 
opioid detoxification because it can poten-
tiate immediate withdrawal symptoms. 
Naltrexone is available in oral and long-
acting formulations, the latter of which 
may be considered in patients who have 
difficulty with adherence.37 

Oral naltrexone is taken as a single 50 mg- 
tablet once daily, whereas dosing for 
long-acting naltrexone in injectable and 

Table 4

FDA-approved medications for opioid use disorder:  
Dosing and administration

Dosage and frequency  
of administration Prescribed at Cost

Methadone  Oral tablet, 5 and 10 mg 

Oral concentrate, 10 mg/mL 

Injection, 200 mg/20 mL/d

Only at certified methadone 
clinics

Cheaper

Buprenorphine  Sublingual tablet, 2 and 8 mg daily 
or less frequent

Any clinic whose physicians 
are certified and receive a 
waiver from the DEA

Expensive

Buprenorphine/ 
naloxone 

Sublingual tablet, 2 mg/0.5 mg and 
8 mg/2 mg, and sublingual film in 2 
mg/0.5 mg, 4 mg/1 mg, 8 mg/2 mg, 
and 12 mg/3 mg (Suboxone)

Sublingual tablet, 1.4 mg/0.36 mg 
and 5.7 mg/1.4 mg (Zubsolv)

Buccal film, 2.1 mg/0.3 mg, 4.2 
mg/0.7 mg, 6.3 mg/1 mg, daily 
(Bunavail)

Any clinic whose physicians 
are certified and receive  
a waiver from the DEA

Expensive

ER injectable 
naltrexone 

380 mg IM injection monthly  By a physician, nurse,  
or physician assistant

Most 
expensive

DEA: Drug Enforcement Administration; ER: extended release

Source: References 27-31

Table 5

Eligibility criteria for methadone 
maintenance
Patients who are physically dependent on 
opioids for ≥1 year. Exceptions: Pregnant 
women because of the risk of relapse during 
pregnancy, and patients who were recently 
released from hospitals or in methadone 
maintenance programs within last the 2 years

Patients should be age ≥18 

Patients age <18 with current dependence or 
failed attempts at detoxification can enroll with 
parental consent

Source: Reference 36

Clinical Point

Buprenorphine 
has been shown to 
have a lower risk of 
fatal overdose than 
methadone

continued from page 31

continued on page 36



Opioid use  
disorder

Current Psychiatry
August 201636

implantable formulations varies. These 
long-acting naltrexone formulations typi-
cally are administered monthly. Some of the 
adverse events reported during treatment 
with naltrexone are nausea, liver damage, 
and injection site pain.51 

Buprenorphine/naloxone
Because of buprenorphine’s agonist effects, 
it has a relatively high abuse potential com-
pared with other opioids.52 Naloxone, on 
the other hand, is an opioid antagonist and 
is poorly absorbed when given orally and 
is associated with withdrawal symptoms 
if used intravenously. Therefore, naloxone 
is added to buprenorphine to decrease the 
likelihood of abuse when both are used as a 
combination product.53 

Buprenorphine is combined with nalox-
one in a ratio of 4:1. Induction begins by 
using a 2 mg/0.5 mg tablet with dosage 
titration until symptoms abate. A combi-
nation of buprenorphine and naloxone 

also is available in film and tablet formu-
lations. Patients must abstain from other 
opioids for at least 24 hours before initiat-
ing buprenorphine/naloxone treatment to 
prevent the precipitation of withdrawal 
symptoms. 
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