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Abstract

Context: The American opioid epidemic has necessitated
the search for safe and effective means of treatment for
opioid use disorder (OUD). Medication-assisted treatment
(MAT) encompasses select medications that are proven
effective treatments for OUD. Understanding the mecha-
nisms of action, indications, and implementation of MAT is
paramount to increasing its availability to all individuals
struggling with opioid addiction.
Objectives: This review is based on an educational series
that aims to educate healthcare providers and ancillary
healthcare members on the use of MAT for the treatment of
OUD.
Methods: The database PubMed was utilized to retrieve
articles discussing the implementation of MAT. Boolean
operators and Medical Subject Headings (MeSHs) were
applied including: MAT and primary care, MAT and tele-
health, methadone, buprenorphine, naltrexone, MAT and
osteopathic, MAT and group therapy, and MAT and
COVID-19.
Results: Three medications have been approved for the
treatment of OUD: methadone, naltrexone, and buprenor-
phine. Identifying ways to better treat and manage OUD
and to combat stigmatization are paramount to disman-
tling barriers that have made treatment less accessible.
Studies suggest that primary care providers are well posi-
tioned to provideMAT to their patients, particularly in rural
settings. However, no study has compared outcomes of

different MAT models of care, and more research is
required to guide future efforts in expanding the role of
MAT in primary care settings.
Conclusions: The coronavirus disease 2019 (COVID-19)
pandemic has led to changes in the way MAT care is
managed. Patients require a novel point-of-care approach
to obtain care. This review will define the components of
MAT, consider the impact of MAT in the primary care
setting, and identify barriers to effective MAT. Increasing
the availability of MAT treatment will allow for greater
access to comprehensive treatment and will set the stan-
dard for accessibility of novel OUD treatment in the future.
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As the opioid epidemic worsens, medical providers are
searching for safe, effective means for treating opioid use
disorder (OUD) [1]. The opioid crisis began in the 1990s as
a result of pharmaceutical companies reassuring medical
communities that opioid pain relievers had no risk of
addiction. Misuse of both prescription and nonprescrip-
tion opioids became rampant. In 2017, the United States
Department of Human and Health Services declared a
public health emergency, announcing strategies to com-
bat the crisis [2].

There have been nearly 500,000 deaths from opioid
overdose between 1999 and 2019 [3]. A study of 25 emer-
gency departments in six states showed that opioid-related
overdose visits increased from 3,020 in January 2018 to
3,486 in December 2020 [4]. In the United States, the eco-
nomic cost of OUD and fatal opioid overdose during 2017
totaled $1,021 billion [5]. With the concurrence of the
coronavirus disease 2019 (COVID-19) pandemic, it is esti-
mated that the economic recession resulting from the
pandemic may lead to a large increase in deaths from drug
overdose, with projected excess deaths depending on the
course of the pandemic and response[6].

Medication-assisted treatment (MAT) for OUD is an
effective approach to treatment utilizing FDA-approved
medications in conjunction with various behavioral
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health approaches [1]. The greater implementation ofMAT
will help address the growing public health crisis with
devastating consequences such as opioid-related over-
doses, misuse during pregnancy, rising incidence of
neonatal abstinence syndrome, and increasing injection
drug use contributing to the spread of infectious diseases
such as HIV and hepatitis C [7].

Based on an educationalmodulewritten to train health
professionals about medication management for OUD and
best practice methods, this review will define the compo-
nents of MAT, consider the impact of MAT in the primary
care setting, and identify barriers to effective MAT.

Methods

A literature search was conducted utilizing the database MEDLINE®

with the Medical Subject Heading (MeSH) of “MAT” restricted to hu-
man studies published from 2004 through 2021 yielding over 78,000
results, with 6,296 being clinical trials and 1,356 being meta-analyses.
Reference lists from the identified articles were also reviewed. Clinical
practice guidelines, major relevant professional organizations, and
government legislation were reviewed. The literature search was
conducted between December 2019 and February 2020. A second
literature searchwas conducted in January 2021 to reflect the impact of
the COVID-19 pandemic on MAT. Boolean operators and MeSH
headings were applied including: MAT and primary care, MAT and
telehealth, methadone, buprenorphine, naltrexone, MAT and osteo-
pathic, MAT and group therapy, andMAT and COVID-19. Four authors
screened and reviewed these results independently. A total of 54
articles were included in the final review.

Discussion

MAT in primary care

OUD treatment has been traditionallymanaged in specialty
care settings. However, barriers to specialty care, such as
long waitlists, lack of child care, and geographical access,
can interfere with access to care. Primary care models,
which can meet patients at their point of need, are an
innovative approach to link vulnerable patients to the care
they require [8].

When compared to specialty care treatment facilities, a
systemic review by Lagisetty et al. [9] including 35 in-
terventions (10 randomized controlled trials and 25 quasi-
experimental interventions) found primary care models
equally effective in treating OUD. Despite variabilities be-
tween treatment models, successful primary care MAT pro-
grams shared some similar components: the utilization of

integrated clinical teams, incorporating patient agreements,
and utilizing home inductions to increase convenience.
Multidisciplinary and coordinated care delivery models are
also suggested as an effective strategy in primary care;
however, definitive research remains necessary.

A review by Korthuis et al. [10] examined primary care-
based models for the treatment of OUD by conducting in-
terviews with 11 informants (8 nonfederal and 3 federal)
with experience implementing MAT. Four components
were consistently noted: pharmacotherapy with bupre-
norphine or naltrexone, provider and community educa-
tional interventions, coordination of OUD treatment with
other medical and psychological needs, and psychosocial
services like counseling. Common themes included the
importance of a nonphysician coordinator and the use of
tiered approaches.

Primary care-based models also have the added
advantage of addressing comorbidity outcomes. A study by
Haddad et al. [11] evaluated the management of prevention
healthcare outcomeswithprimary caremanagement ofOUD
from an observational cohort study of 266 opioid-dependent
patients. Greater than 3 months of treatment on buprenor-
phine was positively associated with achieving a recom-
mendedquality composite health indicators screening score
of ≥80%. Additionally, Roll et al. [12] surveyed 28 patients
receiving shared medical appointments for buprenorphine
management therapy. Researchers found that 60% of pa-
tients learnedmore about comorbidities like hepatitis C and
43% reported receiving appropriate immunizations since
starting the intervention.

Rural primary care providers may find themselves in a
unique position to utilize MAT. In a retrospective cohort
study of 7,930Medicaid-enrolled adults residing in 23 rural
counties in Pennsylvania, Cole et al. [1] examined the
relationship between rural patients with OUD, their
engagement in MAT, and the distance to MAT providers.
Those enrolled with primary care showed higher MAT uti-
lization with greater proportions receiving anyMAT (32.7%
vs 25%) and a higher mean number of buprenorphine or
naltrexone injections (11.1 vs 9.3). Among 1,186 enrollees
with OUD receiving MAT, the mean travel distance to pre-
scribers ranged from 0.8 to 395.9 miles and the distance to
the nearest MAT prescriber showed significant association
to likelihood of receiving any MAT (p<0.001). This
conclusion is also supported by a 2018 cross-sectional
study by Jones et al. [13] where researchers compared
deaths secondary to opioid overdose with the availability
of buprenorphine providers in 846 counties across the
United States. Although the availability of buprenorphine
providers and the rate of opioid deaths were only weakly
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correlated (correlation coefficient 0.18, p<0.001), their re-
sults demonstrate an imbalance between opioid overdose
death burden and the availability of buprenorphine pro-
viders, particularly in the Midwest and the South.

Methadone

Methadone is a slow-acting opioid agonist indicated in the
treatment of OUD and opioid withdrawal management.
Although methadone is only available through approved
opioid treatment programs, federal and state laws allow
take-home doses for select patients who have demon-
strated treatment progress [14, 15].

Methadone treatment aims to suppress opioid with-
drawal, block the effects of illicit opioids, reduce opioid
craving, and facilitate patient engagement in psychosocial
and nonpharmacological interventions. Methadone treat-
ment has shown superiority over abstinence-based ap-
proaches [16]. While methadone is a frequently utilized
medication in MAT, both patients and providers should be
aware of the potential risks associated with treatment.
Methadone treatment increases the risk of arrhythmias
includingQT interval prolongation and torsades des pointes
[17, 18]. Obtaining a history of structural heart disease,
arrhythmia, syncope, and other risk factors for QT interval
prolongation is critical before starting treatment.Methadone
also presents with numerous drug-drug interactions due to
cytochrome P450 isoenzymes involved in its metabolism.
MAT providers should closely monitor for interactions that
could potentiate or synergize methadone’s effects on a pa-
tient. Methadone is safe for use in pregnant patients [14, 15].

Practice guidelines published by the American Society
of Addiction Medicine (ASAM) Methadone Action Group
[14, 15] recommend an initial dose range from 10 mg to
30 mg, reassessing every 2–4 h when peak levels are
reached. Following an initiation period,methadone dosing
is based on the goals of treatment and patient dependence.
Less than 30mg per day can lessen acute withdrawal but is
not as effective in suppressing cravings. Most patients fare
better if their initial 30 mg to 40 mg per-day dose is grad-
ually increased to a 60 mg to 120 mg per day maintenance
dose. Randomized trials have shown that patients demon-
strate better retention in treatment with higher doses of
80–100 mg per day [19, 20]. A dose-response effect is
observed for methadone treatment retention rates [21, 22].
Doses above 120 mg per day are utilized with select patients
due to the increased purity of heroin and the strength of
prescription opioids resulting in increased difficulty to block
opioid effects. The optimal length of treatment is not well

established; however, relapse rates are highest for patients
who drop out [14, 15].

Naltrexone

Naltrexone is a long-acting, full opioid antagonist. Like
buprenorphine, naltrexone can be prescribed in the outpa-
tient setting for OUD. Unlike buprenorphine, naltrexone can
also be prescribed outpatient for alcohol use disorder
treatment [14, 15]. Both formulations, oral and extended-
release (ER) injectable, have demonstrated treatment effi-
cacy; however, oral naltrexone is not recommended except
under limited circumstances because retention in depot
naltrexone is better than usually observed in studies utiliz-
ing oral naltrexone [23]. Trials are often limited due to high
dropout rates and poor adherence [14, 15]. Adding an agent
that improves dopaminergic function to complement
naltrexone is a novel approach being studied to encourage
adherence [24].

Treatment goals include prevention of relapse, inhi-
bition of illicit opioid effects, opioid craving reduction, and
the facilitation of patient engagement in psychosocial and
nonpharmacological interventions [14, 15]. Oral naltrexone
is best for those who can be closely supervised and are
highly motivated because it has high rates of non-
adherence and a high risk for overdose upon relapse [23].
ER injectable naltrexone is most effective for patients who
have failed other MAT options or are unable to obtain
agonist treatment. Both formulations are generally well
tolerated; however, patients should be cautioned regarding
the high-risk opioid overdose with subsequent relapse due
to diminished tolerance and heightened sensitivity [14, 15].

Before naltrexone administration, the patient must be
adequately detoxified from opioids with no physical
dependence. A naloxone challenge can be utilized when
uncertain of detoxification, monitoring for signs and
symptoms of withdrawal. Oral naltrexone can be dosed at
50 mg daily or three times weekly with two 100 mg doses
followed by one 150 mg dose. ER injectable naltrexone can
be given every 3–4 weeks by deep intramuscular injection
in the gluteal muscle at a set dosage of 380mg per injection
[14, 15].

Naltrexone ER is associated with side effects such
as insomnia, clinically insignificant elevation of trans-
aminases, hypertension, naso-pharyngitis, and influenza
[25]. Although naltrexone does not reduce respiratory
drive, relapse with high-dose opioids may result in acci-
dental overdose death due to diminished opioid toler-
ance. Unlike methadone and buprenorphine, naltrexone
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ER is not recommended for use in pregnant or breast-
feeding women [14, 15].

Buprenorphine

Buprenorphine is a partial opioid agonist utilized to treat
OUD [26]. Buprenorphine has the ability to relieve a pa-
tient’s drug cravings while maintaining a higher safety
profile than other MAT medications. Due to buprenor-
phine’s “ceiling effect,” increasing dosages will not cause
equally increasing respiratory depression in patients [27].
As such, buprenorphine is less likely to cause fatal respi-
ratory depression during overdose [28, 29]. Caution should
be applied when combining buprenorphine with other
sedative medications, potentially causing higher levels of
sedation. Buprenorphine, likemethadone, is safe for use in
pregnant patients [14, 15]. It demonstrates less peak-dosing
suppression of fetal heart rate and less severe neonatal
abstinence syndrome than methadone [25].

A critical distinction of buprenorphine therapy is its
ability for outpatient prescription following the Drug
Addiction TreatmentAct (DATA) of 2000 [30]. Anyphysician
can prescribe buprenorphine following completion of an
online training course. This distinction can increase access
to MAT in otherwise inaccessible patient populations.
Following a closely monitored initiation phase, dosing is
usually 2 mg to 4 mg to reduce the risk of precipitating
withdrawal [14, 15]. If well tolerated, the dose can be
increased fairly rapidly to a dose that provides stable effects
for 24 h and is effective, with evidence suggesting that doses
of 16 mg and greater may be more effective at suppressing
illicit opioid use [23]. The FDA recommendation limits
dosing to 24 mg per day because higher doses may increase
diversion risk [14, 15]. Retention on buprenorphine across
low (2mg–6mgperday),medium (7mg–15mgperday), and
high (≥16 mg per day) doses is significantly superior to
placebo [31]. However, only high-dose buprenorphine re-
duces opioid use significantly compared to placebo [32].

Buprenorphine can also be administeredwith naloxone
as a single-dose tablet or buccal film [14, 15]. The goal of
combining naloxone, an opioid antagonist, with buprenor-
phine is to discourage buprenorphine abuse. If the bupre-
norphine/naloxone product is crushed for the purpose of
injection, naloxone will antagonize the agonistic effects of
buprenorphine [33]. The FDA recently approved several new
buprenorphine formulations for the treatment of OUD,
including an ER injection, but data regarding their effec-
tiveness are limited [14, 15]. Some emergency departments
are now initiating buprenorphine therapy to patients

experiencing withdrawal symptoms [34]. This new strategy
has demonstrated promising results toward improving rates
ofMAT initiation, and its expansion is likely to continueover
time [34, 35].

The Substance Abuse and Mental Health Services
Administration (SAMHSA) recommends appropriate coun-
seling and social support programs for patients receiving
buprenorphine therapy [36] “Group-based” buprenorphine
treatments have gained interest since their inception,
providing both buprenorphine prescription and group
counseling together in a destigmatized environment. This
model also increases the number of patients that a single
physician could treat, addressing areas with limited access
toMATproviders [37]. Somestudies have suggested possible
benefits of this treatment model [38, 39], particularly in
prolonging treatment retention. Despite these advantages,
the available supporting research has been limited and
varied [38]. A 2017 literature review [39] examined 10
studies, 4 of which utilized small-group models and 6 of
which utilizedgrouppsychotherapy. The authors concluded
that there was limited evidence to support group-based
buprenorphine therapy but that much of the literature
available was either weak or potentially biased. Based on
the limited research available and isolated reports of suc-
cess, this practice has some feasibility and expands bupre-
norphine access for patients.

Osteopathic supplementation to MAT

A report issued by SAMHSA noted that in the last 20 years,
there have been over 100,000 deaths in the United States
that resulted from prescription opioids [36, 40]. In the
United States, chronic pain affects 100 million adults,
reducing quality of life and productivity. Of those who
receive opioids for the treatment of chronic pain, one in
four struggle with opioid addiction. Dependence and
tolerance to opioids increases the likelihood of developing
addiction by 40 times. Although opioid medications are
effective, they are best utilized for postsurgical pain, brief
periods of acute pain, acute cancer pain, and palliative or
end-of-life care [41].

Application of an osteopathic approach when treating
chronic pain encourages utilization of an integrative
treatment approach. A similar approachmay be adopted in
the treatment of OUD, particularly with co-occurring
chronic pain [41]. A randomized controlled trial with 455
patients analyzingOMTandultrasound therapy for chronic
lower back pain showed a statistically significant decrease
in prescription drug use in those receiving OMT treatment.
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As an adjunctive therapy, OMT serves as a noninvasive
treatment withminimal side effects that can play a key role
in holistic patient treatment [42].

A cross-sectional cluster observational study con-
ducted by Rodondi et al. [43] investigated the prevalence of
use and the perceived usefulness of treatment modalities
for recurrent pain in primary care among 499 patients with
chronic or recurrent low back pain. The five most frequent
modalities utilized by patients were physical therapy
(81.8%), osteopathic treatment (63.4%), exercise therapy
(53.4%), opioids (52.5%), and massage therapy (50.8%).
Womenwere significantlymore likely to utilize osteopathic
treatment whereas patients >75 years old were less likely to
utilize osteopathic treatment. Higher level of education
was significantly associated with increased use of osteo-
pathic treatment for chronic lower back pain. Additionally,
current smoking was associated with significantly greater
odds of having utilized opioids and significantly lower
odds of having followed exercise therapy. More research is
necessary to characterize the patient demographic most
likely to utilize osteopathic medicine as a treatment for
chronic pain instead of opioids.

Barriers to MAT

Barriers to facilitating MAT successfully include inade-
quate provider education, cost-related barriers, and the
inability to implement a coordinated care approach that is
associated with greater benefit [10]. A qualitative study
of MAT-providing physicians demonstrated that physi-
cians request further training with respect to medication
tapering, billing, and additional training for support staff
[44]. Additional barriers to effective MAT include the lack
of trained primary care providers, reimbursement models
that do not support care coordination and psychosocial
services, the persistent stigma associated with MAT, and
long travel times for patients in rural areas [10]. Providers
also note that coordinated care is crucial in busy academic
settings where physicians have limited availability during
clinic hours [45].

MAT selection

When considering MAT options, individualized and popu-
lation management treatment approaches must be consid-
ered. An individualized approach to MAT examines the
individual patient’s access to MAT, treatment setting,
occupational risks, comorbid conditions, and patient moti-
vation. A population management approach considers the

public health impact of OUD and the cost-effectiveness of
treatment options. It plays a larger role in the prevention of
community opioid diversion, overdose deaths, and infec-
tious disease transmission [46].

Begin by assessing whether the patient is actively
seeking to abstain from illicit opioid use. If the patient is
actively abstaining, consider either antagonist or agonist
MAT. If the patient is not actively abstaining, consider
agonist MAT to maintain opioid tolerance and risk reduc-
tion of accidental opioid overdose death. Next, assess
whether the patient has significant co-occurring chronic
pain. If the patient does have co-occurring pain, consider
agonist MAT to reduce pain-related opioid relapse. If there
is no chronic pain, consider implementing either an
agonist or antagonist treatment [46].

Additional considerations include exclusions to ER
antagonist therapy including patients who are pregnant or
are planning a pregnancy, those who have experienced a
recent opioid overdose, or a patient currently displaying
high overdose risk behavior. An office-based outpatient
setting is favorable to patients committed to complete
abstinence from substance abuse and have no recent acci-
dental or intentional substance overdose or opioid diver-
sion. Structured care settings should be considered for
patients who have recently stabilized alcohol or substance
use disorders, those with a recent history of substance
overdose, and patients receiving agonist MAT who have a
recent history of opioid diversion [25].

COVID-19 impact

The treatment of OUD has been significantly impacted by
the COVID-19 pandemic, necessitating the use of novel
strategies to accommodate patientmanagement. National
organizations are providing guidance on how to meet the
needs of patients during the COVID-19 pandemic. The
Drug Enforcement Administration (DEA) has adopted
policies to allow DEA-registered practitioners to prescribe
controlled substances without having to interact in per-
son with their patients. Of note, methadone cannot be
prescribed for maintenance or detoxification treatment
andmust still be administered or dispensed directly to the
patient for that purpose [47, 48]. Regular face-to-face
appointments for high-acuity patients should still be
considered in accordance with current restrictions. While
there is concern over the inability to conduct urine drug
screens through telehealth visits, unnecessary exposure
to COVID-19 should be considered in an overall harm
reduction approach to OUD [49].
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Prior research has demonstrated comparable patient
retention, ratings of therapeutic alliance, and medication
adherence for telehealth-delivered medication mainte-
nance treatment compared to in-person treatment [50, 51].
The Rhode Island Buprenorphine Hotline is a phone hot-
line that functions as a tele-bridge clinic where people with
moderate to severe OUD can be linked with a DATA 2000
waivered provider who provides an initial assessment and,
if appropriate, prescribes buprenorphine for unobserved
induction and linkage to outpatient treatment. This service
has been viewed as a promising model to bridge gaps in
treatment access that both preceded and are exacerbated
by the COVID-19 pandemic [52].

Access to medication is a major concern for MAT dur-
ing the COVID-19 pandemic. Many insurance providers
have adjusted policies to allow for enhanced reimburse-
ment, and pharmacies have allowed for early/extended
refills during the pandemic. MAT providers need to ensure
that patients have access to medication to increase treat-
ment retention and success during and after the pandemic
[47, 53].

Limitations

This review is limited to a single database. As such,
studies outside of MEDLINE were not included. Addi-
tional limitations include studies with small sample sizes,
particularly in assessing group-basedMAT and barriers to
MAT. The ASAM practice guideline utilized in this review
was published in 2015; however, an updated guideline
was published in theMay/June 2020 issue of the Journal of
Addiction Medicine [15]. Initiation andmaintenance doses
listed in this review have been updated to reflect this. The
nature of MAT initiation and management has been
quickly evolving as a result of the COVID-19 pandemic,
and a second literature search was conducted to include
these changes.

Conclusions

Expanding access to MAT is a crucial component of OUD
treatment. Primary care-based models for MAT are shown
to reducemortality for OUD and have equivalent efficacy to
MAT in specialty substance treatment facilities. However,
research directly comparing specific structures and pro-
cesses of care models is still needed [9, 10]. Patients may
require novel point-of-care approaches, demonstrated by
the modifications made to MAT administration during the

COVID-19 pandemic [9]. Despite the effectiveness of MAT
for OUD, current rates of engagement and retention sug-
gest that newmedications and devices need to be explored.
Improved outcomes may motivate changes in societal at-
titudes toward OUD [49].

SAMHSA-funded “Providers Clinical Support System for
MAT” is a free resource that offers learning opportunities for
providers interested in prescribing MAT. Interested pro-
viders should view their website at http://pcssmat.org/for
more information [54].

Research funding: None reported.
Author contributions: All authors provided substantial
contributions to conception and design, acquisition of
data, or analysis and interpretation of data; N.G. and D.D.
drafted the article or revised it critically for important
intellectual content; R.T.J. and A.H. gave final approval of
the version of the article to be published; and all authors
agree to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity
of any part of the work are appropriately investigated and
resolved.
Competing interests: None reported.

References

1. Cole ES, DiDomenico E, Cochran G, Gordon AJ, GelladWF, Pringle J,
et al. The role of primary care in improving access to medication-
assisted treatment for rural Medicaid enrollees with opioid use
disorder. J Gen Intern Med 2019;34:936–43.

2. US Department of Health and Human Services. What is the U.S.
opioid epidemic? HHSGov; 2021. Available from: https://www.hhs.
gov/opioids/about-theepidemic/index.html [Accessed7 Jan2022].

3. Center for Disease Control and Prevention. Opioid data analysis
and resources. Department of Health and Human Service; 2020.
Available from: https://www.cdc.gov/opioids/data/analysis-
resources.html [Accessed 7 Jan 2022].

4. Harringa A. Emergency department visits related to opioid
overdoses up significantly during COVID-19 pandemic. Mayo
Clinic; 2021. Available from: https://newsnetwork.mayoclinic.
org/discussion/emergency-department-visits-related-to-op
[Accessed 7 Jan 2022].

5. Luo F, Li M, Florence C. State-level economic costs of opioid use
disorder and fatal opioid overdose—United States, 2017. MMWR
Surveill Summ 2021;70. https://doi.org/10.15585/mmwr.
mm7015a1.

6. Jeffery MM, D’Onofrio G, Paek H, Platts-Mills TF, Soares WE,
Hoppe JA. Trends in emergency department visits and hospital
admissions in health care systems in 5 states in the first months
of the COVID-19 pandemic in the US. JAMA Intern Med 2020;180:
1328–33.

7. Opioid overdose crisis. National Institute on Drug Abuse; 2021.
Available from: https://www.drugabuse.gov/drug-topics/
opioids/opioid-overdose-crisis [Accessed 7 Jan 2022].

372 Ghanem et al.: Review of medication-assisted treatment

http://pcssmat.org/
https://www.hhs.gov/opioids/about-the%20epidemic/index.html
https://www.hhs.gov/opioids/about-the%20epidemic/index.html
https://www.cdc.gov/opioids/data/analysis-resources.html
https://www.cdc.gov/opioids/data/analysis-resources.html
https://newsnetwork.mayoclinic.org/discussion/emergency-department-visits-related-to-op
https://newsnetwork.mayoclinic.org/discussion/emergency-department-visits-related-to-op
https://doi.org/10.15585/mmwr.mm7015a1
https://doi.org/10.15585/mmwr.mm7015a1
https://www.drugabuse.gov/drug-topics/opioids/opioid-overdose-crisis
https://www.drugabuse.gov/drug-topics/opioids/opioid-overdose-crisis


8. Ober AJ, Watkins KE, McCullough CM, Setodji CM, Osilla K,
Hunter SB. Patient predictors of substance use disorder
treatment initiation in primary care. J Subst Abuse Treat 2018;
90:64–72.

9. Lagisetty P, Klasa K, Bush C, Heisler M, Chopra V, Bohnert A.
Primary care models for treating opioid use disorders: what
actually works? A systematic review. PLoS One 2017;12:
e0186315.

10. Korthuis PT, McCarty D, Weimer M, Bougatsos C, Blazina I,
Zakher B, et al. Primary care-based models for the treatment of
opioid use disorder: a scoping review. Ann Intern Med 2017;166:
268–78.

11. Haddad MS, Zelenev A, Altice FL. Buprenorphine maintenance
treatment retention improves nationally recommended
preventive primary care screenings when integrated into urban
federally qualified health centers. J Urban Health 2015;92:
193–213.

12. Roll D, Spottswood M, Huang H. Using shared medical
appointments to increase access to buprenorphine treatment. J
Am Board Fam Med 2015;28:676–7.

13. Jones CW, Christman Z, Smith CM, Safferman MR, Salzman M,
Baston K. Comparison between buprenorphine provider
availability and opioid deaths among US counties. J Subst Abuse
Treat 2018;93:19–25.

14. Kampman K, Jarvis M. American Society of Addiction Medicine
(ASAM) national practice guideline for the use of medications in
the treatment of addiction involving opioid use. J Addiction Med
2015;9:358–67.

15. The ASAM national practice guideline for the treatment of opioid
use disorder: 2020 focused update: erratum. J Addiction Med.
2020;14:267.

16. Mattick RP, Breen C, Kimber J, Davoli M. Methadonemaintenance
therapy versus no opioid replacement therapy for opioid
dependence. Cochrane Database Syst Rev 2009;2009:
CD002209.

17. Titus-Lay EN, Jaynes HA, Tomaselli Muensterman E, Walroth TA,
Ott CA, Desta Z. Methadone-associated QT interval
prolongation in patients undergoingmaintenance therapy in an
urban opioid treatment program. Pharmacotherapy 2021;41:
238–46.

18. Treece JM, Al Madani M, El Khoury G, Khraisha O, Martin JE,
Baumrucker SJ, et al. Comprehensive review on methadone
induced QT prolongation and torsades. J Pharmacol
Pharmacother 2018;9:66–75.

19. Strain EC, Bigelow GE, Liebson IA, Stitzer ML. Moderate- vs high-
dose methadone in the treatment of opioid dependence: a
randomized trial. JAMA 1999;281:1000–5.

20. Strain EC, Stitzer ML, Liebson IA, Bigelow GE. Dose-response
effects of methadone in the treatment of opioid dependence. Ann
Intern Med 1993;119:23–7.

21. Ma J, Bao YP, Wang RJ, Su M-F, Liu M-X, Li J-Q, et al. Effects of
medication-assisted treatment on mortality among opioids
users: a systematic review and meta-analysis. Mol Psychiatr
2019;24:1868–83.

22. Chou R, Korthuis TP, Weimer M, Bougatsos C, Blazina I, Zakher B,
et al. Medication-assisted treatment models of care for opioid
use disorder in primary care settings. Rockville (MD): Agency for
Healthcare Research and Quality (US); 2016.

23. Bell J, Strang J. Medication treatment of opioid use disorder. Biol
Psychiatr 2020;87:82–8.

24. Blum K, Lott L, Baron D, Smith DE, Badgaiyan RD, Gold MS.
Improving naltrexone compliance and outcomes with putative
pro- dopamine regulator KB220, compared to treatment as usual.
J Syst Integr Neurosci 2020;7, https://doi.org/10.15761/JSIN.
100022910.15761/JSIN.1000229.

25. Connery HS. Medication-assisted treatment of opioid use
disorder: review of the evidence and future directions. Harv Rev
Psychiatr 2015;23:63–75.

26. Zoorob R, Kowalchuk A, Mejia de Grubb M. Buprenorphine
therapy for opioid use disorder. Am Fam Physician 2018;97:
313–20.

27. Likar R. Transdermal buprenorphine in the management of
persistent pain – safety aspects. Therapeut Clin Risk Manag
2006;2:115–25.

28. Khanna IK, Pillarisetti S. Buprenorphine – an attractive opioid
with underutilized potential in treatment of chronic pain. J Pain
Res 2015;8:859–70.

29. Dahan A, Yassen A, Romberg R, Sarton E, Teppema L, Olofsen E,
et al. Buprenorphine induces ceiling in respiratory depression
but not in analgesia. Br J Anaesth 2006;96:627–32.

30. Drug addiction treatment act of 2000. H.R. 2634 ,106th Congress.
Congress.gov Library of Congress; 2000. Available from: https://
www.congress.gov/bill/106th-congress/house-bill/2634.

31. Shulman M, Wai JM, Nunes EV. Buprenorphine treatment for
opioid use disorder: an overview. CNS Drugs 2019;33:
567–80.

32. Heo YA, Scott LJ. Buprenorphine/naloxone (Zubsolv®): a review in
opioid dependence. CNS Drugs 2018;32:875–82.

33. Cisewski DH, Santos C, Koyfman A, Long B. Approach to
buprenorphine use for opioid withdrawal treatment in the
emergency setting. Am J Emerg Med 2019;37:143–50.

34. Kaucher KA, Caruso EH, Sungar G, Gawenus L, Hurlbut K,
Sanchez DC, et al. Evaluation of an emergency department
buprenorphine induction and medication-assisted treatment
referral program. Am J Emerg Med 2020;38:300–4.

35. D’Onofrio G, Chawarski MC, O’Connor PG, PantalonMV, Busch SH,
Owens PH, et al. Emergency department-initiated buprenorphine
for opioiddependencewith continuation inprimary care: outcomes
during and after intervention. J Gen Intern Med 2017;32:660–6.

36. Substance Abuse and Mental Health Services Administration.
Federal guidelines for opioid treatment programs. HHS
Publication No. (SMA) PEP15-FEDGUIDEOTP; 2015 [Online].
Available from: https://store.samhsa.gov/sites/default/files/
d7/priv/pep15-fedguideotp.pdf [Accessed 10 Dec 2019].

37. Berger R, Pulido C, Lacro J, Groban S, Robinson S. Group
medication management for buprenorphine/naloxone in opioid-
dependent veterans. J Addiction Med 2014;8:415–20.

38. Osilla KC, Becker K, Ecola L, Hurley B, Manuel JK, Ober A, et al.
Study design to evaluate a group-based therapy for support
persons of adults on buprenorphine/naloxone. Addiction Sci Clin
Pract 2020;15:25.

39. Sokol R, LaVertu AE, Morrill D, Albanese C, Schuman-Olivier Z.
Group-based treatment of opioid use disorder with
buprenorphine: a systematic review. J Subst Abuse Treat 2018;
84:78–87.

40. Hussein AI, Bekampis CF, Jermyn RT. Review of opioid prescribing
in the osteopathic and ambulatory setting. J Am Osteopath Assoc
2019;119:820–32.

41. Jerome JA. Anosteopathic approach to chronic painmanagement.
J Am Osteopath Assoc 2017;117:306–14.

Ghanem et al.: Review of medication-assisted treatment 373

https://doi.org/10.15761/JSIN.100022910.15761/JSIN.1000229
https://doi.org/10.15761/JSIN.100022910.15761/JSIN.1000229
https://www.congress.gov/bill/106th-congress/house-bill/2634
https://www.congress.gov/bill/106th-congress/house-bill/2634
https://store.samhsa.gov/sites/default/files/d7/priv/pep15-fedguideotp.pdf
https://store.samhsa.gov/sites/default/files/d7/priv/pep15-fedguideotp.pdf


42. Licciardone JC, Minotti DE, Gatchel RJ, Kearns CM, Singh KP.
Osteopathic manual treatment and ultrasound therapy for
chronic low back pain: a randomized controlled trial. Ann Fam
Med 2013;11:122–9.

43. Rodondi PY, Bill AS, Danon N, Dubois J, Pasquier J, Matthey-de-
l’Endroit F, et al. Primary care patients’ use of conventional and
complementary medicine for chronic low back pain. J Pain Res
2019;12:2101–12.

44. Fiellin DA, O’Connor PG, Chawarski M, Schottenfeld RS.
Processes of care during a randomized trial of office-based
treatment of opioid dependence in primary care. Am J Addict
2004;13:S67–78.

45. Weiss L, Egan JE, BotskoM, Netherland J, Fiellin DA, Finkelstein R.
The BHIVES collaborative: organization and evaluation of a
multisite demonstration of integrated buprenorphine/naloxone
and HIV treatment. J Acquir Immune Defic Syndr 2011;56:S7–13.

46. Hussein A, Jermyn R. Review of medication-assisted treatment
(MAT) for opioid use disorders. Lecture presented at: Rowan
University School of Osteopathic Medicine,
NeuroMusculoskeletal Institute 2018; Stratford, NJ.

47. Samhsa.gov. COVID-19 public health emergency response and42
CFR Part 2 guidance [Online]. Available from: https://www.
samhsa.gov/sites/default/files/covid-19-42-cfr-part-
2-guidance-03192020.pdf [Accessed 9 Jul 2021].

48. Deadiversion.usdoj.gov. How to prescribe controlled substances
to patients during the COVID-19 public health emergency; 2020
[Online]. Available from: https://www.deadiversion.usdoj.gov/
GDP/(DEA-DC-023)(DEA075)Decision_Tree_(Final)_33120_2007.
pdf [Accessed 9 Jul 2021].

49. Wilson CG, Ramage M, Fagan EB. A primary care response to
COVID-19 for patients with an opioid use disorder. J Rural Health
2021;37:169–71.

50. Weintraub E, Greenblatt AD, Chang J, Himelhoch S, Welsh C.
Expanding access to buprenorphine treatment in rural areas
with the use of telemedicine. Am J Addict 2018;27:612–7.

51. ZhengW,NickaschM, Lander L,WenS, XiaoM,Marshalek P, et al.
Treatment outcomecomparisonbetween telepsychiatry and face-
to-face buprenorphine medication-assisted treatment for opioid
use disorder: a 2 year retrospective data analysis. J Addiction
Med 2017;11:138–44.

52. Samuels EA, Clark SA, Wunsch C, Keeler LAJ, Reddy N, Vanjani R,
et al. Innovation during COVID-19: improving addiction treatment
access. J Addiction Med 2020;14:e8–9.

53. Volkow ND, Blanco C. The changing opioid crisis: development,
challenges and opportunities. Mol Psychiatr 2021;26:218–33.

54. Home - providers clinical support system: resources for PCPs.
Providers clinical support System. 2021 [Online]. Available from:
https://pcssnow.org/ [Accessed 1 Jul 2021].

374 Ghanem et al.: Review of medication-assisted treatment

https://www.samhsa.gov/sites/default/files/covid-19-42-cfr-part-2-guidance-03192020.pdf
https://www.samhsa.gov/sites/default/files/covid-19-42-cfr-part-2-guidance-03192020.pdf
https://www.samhsa.gov/sites/default/files/covid-19-42-cfr-part-2-guidance-03192020.pdf
https://www.deadiversion.usdoj.gov/GDP/(DEA-DC-023)(DEA075)Decision_Tree_(Final)_33120_2007.pdf
https://www.deadiversion.usdoj.gov/GDP/(DEA-DC-023)(DEA075)Decision_Tree_(Final)_33120_2007.pdf
https://www.deadiversion.usdoj.gov/GDP/(DEA-DC-023)(DEA075)Decision_Tree_(Final)_33120_2007.pdf
https://pcssnow.org/

	Review of medication-assisted treatment for opioid use disorder
	Methods
	Discussion
	MAT in primary care
	Methadone
	Naltrexone
	Buprenorphine
	Osteopathic supplementation to MAT
	Barriers to MAT
	MAT selection
	COVID-19 impact
	Limitations

	Conclusions
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1000
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.10000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /DEU <>
    /ENU ()
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B0048006F006800650020004100750066006C00F600730075006E0067005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.503940
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


