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Abstract
Background: The COVID-19 pandemic has exerted a significant toll on the lives of people who use opioids (PWUOs).
At the same time, more flexible regulations around provision of opioid use disorder (OUD) services have led to new
opportunities for facilitating access to services for PWUOs. In the current scoping review, we describe new services
and service modifications implemented by treatment and harm reduction programs serving PWUO, and discuss
implications for policy and practice.
Methods: Literature searches were conducted within PubMed, LitCovid, Embase, and PsycInfo for English-language
studies published in 2020 that describe a particular program, service, or intervention aimed at facilitating access
to OUD treatment and/or harm reduction services during the COVID-19 pandemic. Abstracts were independently
screened by two reviewers. Relevant studies were reviewed in full and those that met inclusion criteria underwent
final data extraction and synthesis (n = 25). We used a narrative synthesis approach to identify major themes around
key service modifications and innovations implemented across programs serving PWUO.
Results: Reviewed OUD treatment and harm reduction services spanned five continents and a range of settings
from substance use treatment to street outreach programs. Innovative service modifications to adapt to COVID-19
circumstances primarily involved expanded use of telehealth services (e.g., telemedicine visits for buprenorphine,
virtual individual or group therapy sessions, provision of donated or publicly available phones), increased take-home
medication allowances for methadone and buprenorphine, expanded uptake of long-acting opioid medications (e.g.
extended-release buprenorphine and naltrexone), home delivery of services (e.g. MOUD, naloxone and urine drug
screening), outreach and makeshift services for delivering MOUD and naloxone, and provision of a safe supply of
opioids.
Conclusions: The COVID-19 pandemic has posed multiple challenges for PWUOs, while simultaneously accelerating
innovations in policies, care models, and technologies to lower thresholds for life-saving treatment and harm reduction services. Such innovations highlight novel patient-centered and feasible approaches to mitigating OUD related

*Correspondence: noa.krawczyk@nyulangone.org
1
Center for Opioid Epidemiology and Policy, Department of Population
Health, NYU Grossman School of Medicine, 180 Madison Ave, Room 4‑12,
New York, NY, USA
Full list of author information is available at the end of the article
© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Krawczyk et al. Addiction Science & Clinical Practice

(2021) 16:68

Page 2 of 15

harms. Further studies are needed to assess the long-term impact of these approaches and inform policies that
improve access to care for PWUOs.
Keywords: Opioids, Opioid use disorder, Treatment, Harm reduction, COVID-19, Telehealth, Low-threshold,
Emergency

Introduction
The coronavirus disease 2019 (COVID-19) pandemic
has exerted a significant toll on the lives of people who
use opioids (PWUOs). Rising overdose deaths since the
COVID-19 pandemic have been reported in the U.S. [1],
Canada [2, 3] and Europe [4]. High rates of overdose during the COVID-19 pandemic have been attributed to
numerous risk factors, including increased isolation and
despair, unpredictable changes to routes and contents of
the drug supply, and decreased access to treatment and
harm reduction services [5–8]. In addition to overdose
harms, PWUOs often experience a high prevalence of
medical comorbidities, housing instability, criminal justice involvement, stigma, and reduced access to health
services, exacerbating risks for COVID-19 related morbidity and mortality [9, 10].
Given these circumstances, easing access to life-saving opioid use disorder (OUD) services has become
more urgent than ever. Medications for opioid use disorder (MOUD), including methadone, buprenorphine,
and extended-release naltrexone, are highly effective at
reducing overdose risk [11, 12] and improving health
outcomes among PWUOs [13]. Naloxone administration plays a critical role in reversing opioid overdoses
when made widely available to both first responders and
laypeople [14]. Other harm reduction services, including
syringe services programs, overdose prevention sites, and
drug checking services, are critical for reducing transmission of infectious diseases, providing overdose prevention education and supplies, and delivering support to
vulnerable PWUO [15]. Despite their efficacy, strict regulations around OUD treatment, insufficient investment of
resources in harm reduction, and stigma against PWUOs
have historically limited the public health impact of these
programs [16, 17].
Access to OUD services has become especially precarious during the COVID-19 pandemic, as service
closures, lower staff availability, and concerns around
COVID-19 transmission have led to reduced service
availability or utilization at a time when these services
are needed most [18, 19]. At the same time, relaxed
regulations and emergency mandates around OUD
treatment and harm reduction services introduced during the pandemic have brought new hope for the possibility of expanding lower threshold care options during

the pandemic [17]. In the U.S., for example, concerns
about COVID-19 transmission led the Substance Abuse
and Mental Health Services Administration (SAMHSA)
and Drug Enforcement Administration (DEA) to relax
treatment regulations around provision of MOUD.
This included expanding limits on take-home doses of
methadone of up to 14 days for moderately stable and
up to 28 days for highly stable patients. In addition,
the office of Health and Human Services (HHS), along
with the Attorney General, waived the U.S. Ryan Haight
Act’s in-person examination requirement for controlled
substances, permitting the initiation of buprenorphine
treatment entirely via telemedicine for the duration of
the COVID-19 emergency [20]. In British Columbia,
the government announced interim Risk Mitigation
Guidance during the COVID-19 crisis, which permitted prescribing of opioid medication alternatives to
illicit opioids, such as hydromorphone and morphine,
to help manage withdrawal symptoms among PWUO.
Also known as ‘Safe supply,’ this risk mitigation strategy was designed to provide a safer alternative to an
increasingly toxic drug supply and reduce overdose risk
while enabling self-isolation among PWUO [21, 22]. In
Australia, prescribers and dispensers have been encouraged to allow for longer duration of MOUD prescriptions and take-home medications to minimize travel
and in-person contact during the COVID-19 pandemic [23]. These changes that were implemented as a
result of seemingly temporary pandemic circumstances
therefore offer an unprecedented opportunity for practitioners, policymakers and researchers to expand lowbarrier services and assess their potential utility beyond
the COVID-19 emergency.
In the current study, we conducted a scoping review
of articles published in 2020 to understand how OUD
treatment and harm reduction programs globally have
innovated and adapted their services to COVID-19
circumstances and identify ongoing gaps in delivering
services for PWUOs. To this end, the objective of this
review was to: (1) identify characteristics of programs
that adapted OUD services during the pandemic; (2)
describe innovative services or service modifications
that emerged as a result of COVID-19 circumstances;
and (3) discuss implications for policy and practice
responses to meet the needs of PWUO during and
beyond the current COVID-19 pandemic.
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Methods
We conducted this review in accordance with the Preferred Reporting Items of Systematic Reviews and MetaAnalyses for Scoping Review (PRISMA-ScR) checklist
[24] (Appendix 1: Table 3).
Eligibility criteria

We sought peer-reviewed English language articles published in 2020 that described either new programs or
adaptations of existing programs to deliver evidencebased treatment with MOUD (methadone, buprenorphine, or extended-release naltrexone) or other overdose
prevention and harm reduction services for PWUO
under COVID-19 emergency conditions. We limited our
search to articles that described particular programs/
interventions and not those that offered aggregate data
on service modifications from multiple providers or
programs.
Search strategy

We consulted with a librarian at the New York University
Health Sciences Library to develop the search approach
and extraction process. We adopted a broad search strategy to identify peer-reviewed literature from multiple
electronic databases in November 2020. A second search
was conducted in February 2021 to include articles published between November and December of 2020. Electronic database searches included PubMed (initial: 265
results, second search: 97 results), Embase (initial: 344,
second search: 119), PsycInfo (initial: 32, second search:
17), and LitCovid, a curated literature hub that tracks upto-date scientific information about the 2019 novel Coronavirus in PubMed [25, 26] (initial: 182, second search:
104).
The search term strategy combined keywords related
to opioids, treatment, naloxone, harm reduction and
COVID-19 using the following keywords: (opioid*
OR opiate* OR Heroin OR suboxone OR subutex OR
buprenorphine OR methadone OR naltrexone OR vivitrol OR naloxone OR Narcan OR "prescription abuse"
OR "opiate addiction" OR "opiate overdose" OR "people who use drugs" OR "Harm reduction" OR "syringe
exchange" OR "needle exchange" OR "safe injection")
AND (COVID* OR COVID-19 OR sars-cov-2 OR coronavirus OR pandemic OR quarantine).
Screening and selection

Initial database search results were imported into Endnote, and subsequently uploaded into Covidence, a
subscription-based systematic review tool [27]. Upon
importing references to Covidence, duplicate search
results were automatically removed and processed
for Title/ Abstract screening. Two reviewers (A.F. &
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J.Y.) independently screened titles and abstracts with
full blinding for initial eligibility. Disagreements were
resolved through discussions with the first and senior
authors (N.K. & B.T.). Articles found to meet eligibility underwent full-text review by at least two members
of the team and content was extracted from eligible articles. Full study team consensus was sought to select the
final list of articles that met inclusion criteria. This process was repeated during each phase of article extraction
(November, 2020 and February, 2021).
Data extraction and synthesis of findings

Program characteristics collected from articles that met
inclusion criteria included: author and month of publication; location of program (e.g. state/province, country);
care setting (e.g. substance use treatment, primary care,
outreach/harm reduction); name of program/managing organization; managing organization type (e.g. academic institution, non-for-profit organization); article
study design (e.g. commentary/program description,
case report); whether programs offered OUD treatment,
harm reduction services (including naloxone), or both;
and types of services/medications offered (e.g. methadone, naloxone). We also collected information related
to service modifications during the COVID-19 pandemic
including: whether the program was newly created or
a modification of an existing program prior to the pandemic; unique strategies and services implemented to
meet patient needs during the COVID-19 pandemic; any
reported outcomes of the program(s); key obstacles and
facilitators encountered; and lessons reported for OUD
service policies and practices.
We used a narrative synthesis approach [28] to iteratively identify and classify major themes and concepts
across articles based on study objectives. N.K. initially
conducted the thematic analysis and synthesis, and A.F.,
J.Y. and B.T. provided analytical input to refine themes
and effectively synthesize and report the most important
lessons and implications from the reviewed studies.

Results
Our search resulted in 634 total articles, out of which 49
went through full-text extraction, and 25 met final inclusion criteria for this review (Fig. 1).
Program characteristics

Descriptive characteristics of programs in the 25 articles included in the review are summarized in Table 1.
The majority of studies described programs in the U.S.
(52%), but also spanned countries in Europe, Asia, Oceania, Africa, and other parts of North and Latin America. Studies primarily described adaptations of existing
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Fig. 1 Selection criteria process for reviewed articles

programs (84%) rather than new programs. Programs
were primarily affiliated with or directly operated by
academic institutions (28%) or independent clinics
(28%). The most common care settings described were
substance use treatment programs (52%) followed by
outreach/harm reduction programs (28%). Most studies
discussed OUD treatment services only (84%) or both
treatment and harm reduction (e.g. naloxone, syringe
distribution; safe supply) (12%), while only one program
(4%) discussed harm reduction services alone. Sublingual buprenorphine was the most common medication
offered by the described programs (64%), followed by
naloxone (48%) and methadone (44%). The majority of
study designs were commentaries describing adaptation of OUD services during COVID-19 (72%), while
only 16% reported some type of quantitative outcome.
This may reflect the timing of the data captured, as articles published in 2020 may not have had sufficient time
to gather information on health outcomes.

Innovative strategies to adapt services to COVID‑19
circumstances

OUD treatment and harm reduction programs employed
a range of strategies to adapt their services to the changing circumstances of COVID-19 and ensure services
reached people in need. Detailed descriptions of strategies adopted by each program are summarized in Table 2,
and are organized by care setting (substance use treatment, primary care, outreach/harm reduction, mobile
clinic, and correctional facility). We categorized these
strategies into six broad groups described in detail below:
expanded telemedicine services; extended take-home
medications; uptake of long-acting medications; home
delivery of services; outreach and makeshift services; and
safe supply of opioids.
Expanded telemedicine services

The most common innovation centered on the provision
of telemedicine services using telephone or online platforms. Telemedicine services were often instituted to
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Table 1 Program characteristics of included articles (N = 25)

[31]; Vecchio et al. [32]; Quiñones et al. [33]), street
outreach clinics (Castillo et al. [34]; Tringale et al. [35];
Nordeck et al. [36]; Harris et al. [37]) and correctional
facilities (Duncan et al. [38]). Many buprenorphine telemedicine programs also reported prescribing medications for longer durations than usual to reduce the
volume of follow up appointments.
Recognizing that many OUD patients do not own
mobile phones or have regular internet access to attend
buprenorphine telemedicine visits, programs devised
creative solutions to ensure receipt of buprenorphine telemedicine services. For instance, Homeless Health Care
Los Angeles built sanitized phone booths outside their
center to conduct private video calls with their buprenorphine providers (Tringale et al. [35]). In the Pitirre Iniciativa Comunitaria treatment program in Puerto Rico,
a private room was set up with a regularly sanitized telephone to allow individual patients to communicate with
providers located in a separate room of the same facility (Quiñones et al. [33]). A Boston-based substance use
treatment program distributed donated cell phones to
facilitate continued telemedicine-based buprenorphine
(Komaromy et al. [39]).
In addition to buprenorphine prescribing, telehealth
platforms were also used to deliver adjunct psychosocial
services to OUD patients. For example, one outpatient
MOUD treatment clinic in Rhode Island used telehealth
to continue delivering counseling sessions to MOUD
patients (Hughto et al. [40]). Another OUD treatment
program for pregnant women in Ohio described offering
individual and group therapy via telehealth to women in
the program to reduce in-person contact (McKiever et al.
[41]). In many cases, telehealth and virtual platforms
were used as a tool to continue providing outreach and
education services throughout the pandemic. For example, one article described how a group of take-home
naloxone programs in Ohio shifted their educational and
training materials on naloxone use to online platforms
(Courser et al. [42]). In a substance use treatment clinic
for youth in Massachusetts, text messaging was used to
connect and check-in with adolescents and young adults
throughout periods of quarantine (Komaromy et al. [39]).

Article study design/type

N (%)

Commentary or program description

18 (72%)

Research with quantitative outcomes

4 (16%)

Research with qualitative outcomes

2 (8%)

Case report

1 (4%)

Country
United States

13 (52%)

Puerto Rico

1 (4%)

South Africa

1 (4%)

United Kingdom

1 (4%)

Ireland

1 (4%)

India

2 (8%)

Australia

3 (12%)

Canada

1 (4%)

Spain

1 (4%)

Italy

1 (4%)

Care setting
Substance use treatment

13 (52%)

Outreach/harm reduction

7 (28%)

Correctional facility

2 (8%)

Mobile clinic

2 (8%)

Primary care/general practitioner

1 (4%)

Type of organization
Academic institution

7 (28%)

Government/academic partnership

3 (12%)

Government

4 (16%)

Non-for-profit organization

3 (12%)

Independent clinic

7 (28%)

Commercial laboratory

1 (4%)

Services described
OUD Treatment

21 (84%)

Harm reduction

1 (4%)

OUD Treatment and Harm reduction

3 (12%)

Types of medications offered
Sublingual buprenorphine
Extended release buprenorphine
Methadone
Extended-release naltrexone
Naloxone

16 (64%)
3 (12%)
11 (44%)
1 (4%)
12 (48%)

New vs. modification of program
New
Modification

4 (16%)
21 (84%)

initiate or continue treatment with buprenorphine while
minimizing in-person patient-physician encounters.
Telemedicine-based buprenorphine was implemented
across a range of settings, from nation-wide (Crowley
et al. [29] and local hotlines (Samuels et al. [30]) to existing substance use treatment programs (Singh and Tikka

Extended take‑home medications

Multiple programs in the U.S., Canada, India, Spain, Italy
and England instituted longer take-home policies for
dispensed opioid agonist medications (Peavy et al. [43],
MacKinnon et al. [44], Basu et al. [45], Trujols et al. [46],
Vecchio et al. [32] and Hazan et al. [47]). This strategy
was facilitated by relaxed regulations and recommendations limiting the prescription of take-home medications,
especially around methadone, and a shift in emphasis by
regulators on safety and access rather than preventing

Evergreen Treatment Services

Department of Addiction Psychiatry,
Substance Use Treatment
Barnet & Haringey Mental Health Trust
and Camden & Islington Foundation
Trust

Long-Acting Injectable Buprenorphine Substance Use Treatment
(LAIB) Program St. Vincents Hospital
Melbourne

National Healthcare System Opioid
Agonist Treatment (OAT) Services

Methadone Center at Santa Creu i
Sant Pau Hospital

Drug De-addiction and Treatment
Centre, Department of Psychiatry,
Postgraduate Institute of Medical
Education and Research (PGIMER)

SUD Specialist Treatment Centre in
Biella

Corporacion SANOS Clinic, Coalicio´n
de Coaliciones Clinic, Clinica Pitirre
Iniciativa Comunitaria Clinic

Peavy et al., September, 2020
Washington, USA

Hazan et al., September, 2020
London, United Kingdom

Straub et al., September, 2020
Victoria, Australia

Ghosh, October, 2020
India

Trujols et al., October, 2020
Catelonia, Spain

Basu et al., May, 2020
Chandigarh, India

Vecchio et al., July, 2020
Piedmont, Italy

Quinones et al., November, 2020
Puerto Rico

Substance Use Treatment

Substance Use Treatment

Substance Use Treatment

Substance Use Treatment

Substance Use Treatment

Substance Use Treatment

Substance Use Treatment

Brown University and Rhode Island
Department of Health

Samuel et al., May, 2020
Rhode Island, United States

Care setting

Name of clinic/organization

Author, month, location

Buprenorphine, Methadone

Buprenorphine, Methadone

Buprenorphine, Methadone

Methadone

Buprenorphine

Buprenorphine

Buprenorphine, Methadone

Methadone

Buprenorphine

Primary OUD services discussed

Table 2 OUD treatment and harm reduction service adaptations in response to COVID-19; Peer-reviewed literature, 2020

Provided psychosocial services via
telemedicine; home delivery for medications for OUD; Increased number of
days that OUD care was provided to
reduce crowding; allowed for telemedicine appointments through patients
and providers sitting in separate rooms

Suspended or switched psychosocial
services to virtual platform; conducted
patient assessments and triage via
phone/video calls;
Increased take home doses of medications for OUD

Suspended group counseling and urine
drug screening; switched psychosocial
services to virtual platforms; Increased
number of take-home buprenorphine
doses prescribed to patients; suspended
initiations of new patients;

Increased number of take-home doses
per patient

Increased number of take-home
buprenorphine doses; Increased days
and hours of operation; dispensed
buprenorphine to family member

Establishment of rapid access clinic
to administer long-acting injectable
buprenorphine to reduce travel and
crowding

Extended take-home supplies and
lengths of prescriptions; removed
supervised consumption and suspended psychosocial services; offered
delivery of medications to isolated
patients

Increased take-homes for methadone
provided along with smartphone application to allow video-directly observed
therapy

24-h telehealth-based bridge program
for buprenorphine initiation and referral
to ongoing care

Innovative strategies to adapt to
COVID-19
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VICTA—Privately owned outpatient
substance abuse and mental health
treatment program

Division of Maternal Fetal MediSubstance Use Treatment
cine, Department of Obstetrics and
Gynecology, The Ohio State University
College of Medicine

The Opioid Substitution Clinic at the
All India Institute of Medical Sciences
(AIIMS), Raipur

The Irish College of General Practition- Primary Care/General Practitioner
ers and the National Health Service
Executive office for Social Inclusion

Homeless Health Care Los Angeles

Boston Medical Center-affiliated community drop-in center

University of Pretoria’s Department of
Family Medicine

Hughto et al., October, 2020
Rhode Island, USA

McKiever et al., August, 2020
Ohio, USA

Singh and Tikka, October, 2020
Chhattisgarh, India

Crowley et al., April, 2020
Ireland

Tringale et al., October, 2020
California, United States

Harris et al., May, 2020
Massachusetts, USA

Marcus et al., August, 2020
Tshwane, South Africa

Buprenorphine, Methadone

Buprenorphine

Psychosocial services for pregnant
women receiving OUD treatment

Counseling for MOUD patients

Buprenorphine, naloxone, sterile
syringe equipment

Primary OUD services discussed

Outreach/Harm Reduction Program Methadone

Outreach/Harm Reduction Program Buprenorphine

Outreach/Harm Reduction Program Buprenorphine

Substance Use Treatment

Substance Use Treatment

Substance Use Treatment

The Grayken Center for Addiction at
Boston Medical Center-affiliated SUD
programs

Komaromy et al., December, 2020
Massachusetts, USA

Care setting

Name of clinic/organization

Author, month, location

Table 2 (continued)

Provided methadone doses in temporary pandemic homeless shelter; Moving stable patients from daily observed
treatment to weekly take home dosing

Telehealth-based buprenorphine initiation through smartphone provided by
harm reduction specialist at drop-in
clinic

Telehealth-based buprenorphine treatment through access to sanitized glass
telephone booths

Telephone-based assessment and triage
to general practitioner who conducts
remote medical management of MOUD
following a single in-person visit

Suspended intakes and managed new
patients via telehealth; Suspended
random urine screening; implemented
COVID-19 safety precautions in clinic

Switched to telehealth for individual
and group therapy

Switched counseling of OUD patients to
virtual platforms; provided
clinicians with laptops to engage in
telehealth

Offered buprenorphine visits via
telehealth; offered harm-reduction
interventions for overdose prevention
and sterile injection equipment
Distributed donated phones to patients
who lacked access for telehealth;
Extended length of buprenorphine prescriptions; Increased use of extendedrelease injectable buprenorphine;
Created 24-h call-line for addiction
treatment; Text messaging or ‘‘on the
fly’’ telehealth visits to stay connected
with young patients; Addiction consult
services switched to telehealth consultations

Innovative strategies to adapt to
COVID-19
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New South Whales Correctional
Centers

Roberts et al., September, 2020
New South Whales, Australia

Buprenorphine

Buprenorphine

OUD Opioid use disorder; MOUD: Medications for opioid use disorder; OAT Opioid agonist therapies, LAIB Long acting injectable buprenorphine

Correctional Facility

Correctional Facility

Hennepin County Jail

Duncan et al., October, 2020
Minnesota, United States

Urine drug testing for OUD patients

Buprenorphine, Naltrexone

Outreach/Harm Reduction Program Buprenorphine, Naloxone

Mobile Clinic

Behavioral Health Leadership Institute

Nordeck et al., November, 2020
Maryland, USA

Outreach/Harm Reduction Program Naloxone

Commercial Laboratory, Aspenti
Health

Community Based Take Home Naloxone Programs

Courser et al., December, 2020
Ohio, USA

Outreach/Harm Reduction Program Buprenorphine

Warrington et al., September, 2020
Vermont, USA

TeleMOUD, University of Miami Miller
School of Medicine

Castillo et al., November, 2020
Florida, USA

Primary OUD services discussed

Outreach/Harm Reduction Program Safe supply of opioids, Supervised
injection, Methadone, Buprenorphine

Mobile Clinic

Medical services within supportive
housing units in Vancouver, affiliated
with University of British Columbia

MacKinnon et al., October, 2020
British Columbia, Canada

Care setting

Wenzel and Fishman, September, 2020 Youth Opioid Recovery Support
Maryland, USA
(YORS) NIH HEAL Initiative

Name of clinic/organization

Author, month, location

Table 2 (continued)

Began offering injectable long-acting
buprenorphine to people in detention
to reduce movement

Telehealth-based buprenorphine
encounters using a computer in jail
medical unit

Deployed mobile unit to patient homes
to conduct urine drug testing on the
mobile van

Delivered extended-release buprenorphine and extended-release naltrexone
via a mobile van that traveled to patient
homes

Telehealth for buprenorphine initiation
and maintenance, daily distribution of
naloxone kits via a drop-off basket

Provided individual and group naloxone
trainings via telephone and video conferences; promoted naloxone via social
media, offered drive through events for
naloxone education and distribution,
sent mail-order naloxone kits

Telehealth-based buprenorphine treatment initiation advertised via a syringe
exchange program and online platform

Provided pharmaceutical grade alternative to toxic illicit drug supply termed
‘pandemic withdrawal management’;
modified supervised injection spaces;
Longer MOUD prescriptions; Increasing
the number of take-home MOUD doses;
switched to virtual platforms for clinical
encounters

Innovative strategies to adapt to
COVID-19
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diversion. These changes were often accompanied by a
reduction in requirements for in-person attendance at
clinics. One program in India described accommodating vulnerable patients unable to travel to their clinic by
dispensing methadone to family members (Ghosh et al.
[48]).
Uptake of long‑acting medications

Another strategy adopted by some programs to reduce
the burden of in-person OUD treatment visits was to
increase use of long-acting medications (i.e. extendedrelease naltrexone and buprenorphine). This strategy was
adopted by substance use treatment clinics (Straub [49];
Komaromy et al. [39], Wenzel and Fishman [50]), and
even a correctional facility in New South Whales, Australia, where long-acting buprenorphine (CAM2038) was
made available to help reduce the movement of people
throughout the facility (Roberts et al., [51]).
Home delivery of services

A few programs described efforts to increase access
to services and supplies by delivering them directly
to patient homes. In one Maryland-based program,
extended-release naltrexone and buprenorphine were
delivered directly to patients’ residences and administered outside the home via a mobile van (Wenzel and
Fishman [50]). In Ohio, some programs mailed out
naloxone kits directly to persons’ residences or arranged
for their pick-up at drive-through centers (Courser et al.
[42]). Another article described a mobile van service
that collected urine drug samples from patients enrolled
in OUD treatment by driving directly to their residence
(Warrington et al. [52]).
Outreach and makeshift services

Multiple programs acknowledged that offering telehealth
or home delivery services was a necessary, yet insufficient
approach for reaching patients experiencing unstable
housing or lacking mobile device ownership. Thus, many
programs described the creation of makeshift services or
outreach programs to expand the delivery of OUD services during the pandemic. In a Boston-based program
(Harris et al. [53]), mobile devices were made available
via drop-in centers to facilitate access to buprenorphine
visits. One low-threshold buprenorphine program in Baltimore (Nordeck et al. [36]) placed signs on their temporarily closed mobile van with information about how to
reach the program by phone, along with a basket of free
naloxone kits that was refilled daily. In Tshawne, South
Africa, a clinical team distributed methadone through a
makeshift health service set up at an emergency homeless shelter (Marcus et al. [54]).
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Safe supply of opioids

In British Columbia, one program described ‘pandemic
withdrawal management’ practices that were implemented in response to provincial Risk Mitigation Guidance that allowed the prescribing of a safe supply of
pharmaceutical-grade alternatives to illicit substances,
including hydromorphone, stimulants, alcohol, benzodiazepines, and nicotine. Such practices were described
to help manage withdrawal symptoms among PWUO
by providing a known quality, non-adulterated, pharmaceutical grade alternative to the increasingly toxic illicit
drug supply while allowing people to adhere to physical
distancing guidelines (MacKinnon et al. [44]). Such practices were adopted in multiple care settings, and were
described as especially useful in supportive housing environments that serve PWUOs given easy accessibility and
other wraparound services available on site.
Key obstacles and facilitators for service provision
across programs

OUD treatment and harm reduction programs experienced several obstacles throughout the process of adapting their services to COVID-19 circumstances. One
commonly reported obstacle included lack of financial
resources to support delivery of OUD services. Duncan et al., reported how COVID-19-related costs overwhelmed limited jail healthcare resources, straining
the provision of OUD treatment [38]. Marcus et al. [54]
described already strained shelter resources that made
it extremely difficult to manage hygiene and social distancing among people receiving methadone in a makeshift health service in South Africa. Financial challenges
related to the inability of patients to pay for their own
medications, such as in the case of patients receiving
buprenorphine prescriptions from a syringe exchange
program [34]. Others described barriers related to delivering medications to patients, whether due to supply
chain issues such as limited interstate transport of medication [45], a lack of pharmacies that stock buprenorphine, as [34], or simply due to the restricted ability of
patients and providers to travel long distances during the
pandemic [48]. Lastly, other common obstacles included
confusion and lack of clear communication by authorities
around how to shift MOUD practices (e.g. what patients
should be eligible for take home methadone) and COVID
social distancing policies (e.g. how to reduce COVID-19
transmission in crowded conditions) [43, 46, 54].
Despite these obstacles, several programs described
innovations ensuring continuity of care. First and foremost, most programs acknowledged the critical role of
relaxed regulations around MOUD and harm reduction
as well as generally greater leniency around OUD service
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provision that allowed them to provide lower threshold
services under COVID-19 conditions [30, 34, 35, 37, 38,
43, 44, 46, 48]. Others acknowledged particular elements
of their health system as supporting efforts to provide
rapid MOUD services, such as a linked healthcare system
in Ireland as described by Crowley et al. [29]. Lastly, some
described particular pandemic circumstances that may
have additionally facilitated provision of services, such as
in the case of a telemedicine program where medical students who were unable to participate in clinical rotations
were available to volunteer to run the virtual clinic [34];
or in the case of a Minnesota jail where a lower volume of
incarcerated individuals due to COVID-19-motivated jail
releases freed up resources to meet demand for MOUD
among the jail population [38] (Duncan).

Discussion
In the current scoping review, we identified innovative
policy and program-level efforts that rapidly adapted
OUD treatment and harm reduction services to ensure
continuous care for PWUOs during the pandemic. Studies covered by this preliminary review were primarily
descriptive, highlighting the feasibility of offering telehealth services, increased methadone take-home doses,
home delivery of MOUD and naloxone, and prescribing
a safe supply of opioid medications for PWUO to reduce
risk of overdose from illicit opioids. Strategies to stem
disparities in MOUD access for hard-to-reach populations included the provision of long-acting formulations
of buprenorphine in place of sublingual buprenorphine
in clinics, correctional facilities, and patients’ residences,
creation of makeshift services to dispense methadone
in emergency shelters, and provision of mobile devices
or sanitized phone booths in underserved communities
to facilitate engagement with telehealth services. These
novel adaptations and experiences of the aforementioned
programs under the COVID-19 emergency contribute
important practice and policy lessons for the delivery of
OUD services that are summarized below:
Relaxed restrictions on delivery of MOUD

A substantial literature has highlighted the tremendous
burden that opioid agonist patients have historically
experienced attending frequent in-person clinic visits
[55–59]. This burden has been exacerbated and brought
to light in the context of COVID-19 risks and restrictions, offering an opportunity to assess alternative models of care [17, 19]. For instance, despite differing views
on the risks of overdose and diversion with increased
take-home doses of methadone [60] or telemedicinebased opioid treatment with buprenorphine [61], preliminary findings from articles by Nordeck and Hazan
suggest rates of treatment retention and mortality did
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not differ immediately following program adaptations
during COVID-19 relative to pre-pandemic outcomes
[34, 45]. Furthermore, no studies described diversion or
misuse as notable outcomes in adopting more lenient
take-home policies or virtual buprenorphine appointments. Indeed, studies prior to the pandemic suggest that
increased availability of MOUD may even offset the need
for diverting medications for PWUOs experiencing barriers to enrolling in OUD treatment [62].
Despite these promising findings, provider and administrator surveys during the pandemic and prior disasters
suggest mixed sentiment to easing restrictions on telemedicine-based visits or extension of methadone takehome doses [60, 63, 64]. In fact, articles by Peavy [43]
and Trujols [46] described that some clinics continued to
require in-person visits during the pandemic for patients
deemed as “high-risk” for overdose or diversion. Hesitancies around take-home doses call for further research to
elucidate best practices for balancing risks and benefits
of differing take home conditions. These practices also
highlight the need for alternative avenues to facilitate
ease of access to medication dispensing, such as expanding the role of community pharmacies in dispensing of
MOUD [65].
Remaining challenges in obtaining MOUD

Financial and logistical barriers persisted in some
patients’ ability to access medications during the pandemic, as described by Castillo et al. [34]. In cases where
long-acting medications were subsidized by grant funding, such as in the study by Wenzel and Fishman, it was
unclear how patients would afford long-acting buprenorphine injections following study completion [50]. Issues
related to medication cost highlight the need for more
prompt changes to funding mechanisms reimbursing MOUD without burdensome co-payments or prior
authorization requirements that may disable access [66].
Other unanticipated challenges included limited supply
of MOUD due to restrictions on interstate transport during COVID-19 [45]. Such challenges reinforce the need
for disaster preparedness guidelines expanding emergency supplies of MOUD in to mitigate disruptions to
chronic disease management. With the rising incidence
of natural disasters and its disproportionate impact
on underserved populations, including PWUOs, welldefined disaster preparedness plans are needed to ensure
preparedness and low-threshold access to treatment [67].
The dissemination of disaster preparedness plans and
modified treatment guidelines among patients prescribed
MOUD, their prescribers, and pharmacists would ensure
transparency and a patient-centered approach to mitigate
treatment disruption.

Krawczyk et al. Addiction Science & Clinical Practice

(2021) 16:68

Articles described in our review highlight the general safety and feasibility of telemedicine and align with
studies prior to the COVID-19 pandemic demonstrating clinical utility among patients receiving treatment
for nicotine or alcohol use disorders, [68] or buprenorphine maintenance in rural settings [69]. However, access
to telemedicine services is not evenly distributed [70]
and portends other challenges to eliminating disparities
in OUD treatment. For instance, prior studies among
PWUOs have described frequent turnover of mobile
phones and phone numbers, lack of access to smartphones, service plans, or internet supporting video visits, inability to secure a private location during telephone
encounters, limited staffing and delays to securing FCC
Lifeline subsidized phones, and challenges in verifying patient self-report with mandated toxicology testing
[68, 71, 72]. Such challenges may be offset by verifying
medication adherence with prescription drug monitoring
databases, transitioning patients without access to broadband or smartphone technology from video to telephone
visits until patients secure subsidized Lifeline phones or
internet access, and distributing donated mobile phones
as exemplified in programs described by Komaromy et al.
[39].
Additional studies are needed to identify systems-, provider-, and patient-level factors influencing the delivery
of telehealth services, and exploring which patient subgroups would benefit from telephone-, video-, and/or
in-person encounters with their providers. This includes
better understanding and providing guidance around
which patients are at risk of harm from relaxed medication restrictions, if any, and whether and how such risks
should inform decisions around appropriate use of telehealth or take-home schedules for medications such as
methadone. In addition, more work is needed to assess
the role of integrated care models in easing patient access
to specialty care (e.g., psychiatry, infectious diseases) or
social services during emergencies.
Implications for expanding harm reduction efforts

Finally, reviewed articles contributed some important
insights around the delivery of harm reduction services
during the pandemic. Mailing or coordinating in-person
pick-up of Naloxone as described by Nordeck [36] and
Courser [42] highlight patient-centered approaches that
could complement efforts to facilitate access to naloxone,
such as efforts to offer naloxone as an over-the-counter
medication [73]. These distribution strategies can be
combined with online modules reinforcing opioid overdose education [74]. Such online training modules may
be standardized, delivered in a synchronized or asynchronized format, and disseminated broadly to increase
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the availability of naloxone and overcome stigma towards
PWUOs in communities at highest risk [75].
The provision of safe supply of opioids in British
Columbia for PWUOs described by MacKinnon and colleagues [44] resulted in high provider and patient satisfaction[44], emphasizing the need to further consider
such harm reduction approaches that mitigate patient
exposure to an increasingly lethal illicit opioid supply
[76, 77]. Longer-term studies are underway to assess
the role of a prescribed supply of opioids as alternatives
to illicit opioids [22], and more is needed to understand
ideal duration for prescriptions, their role in stabilizing patients, best practices for dissemination and how to
address emerging political-legal concerns.
Limitations

Our review is subject to multiple limitations, including being confined to studies published in English in
2020, those describing specific OUD treatment or harm
reduction program modifications during the pandemic,
and excluding the grey literature. Thus, it is likely that
many innovations from non-English speaking or nonacademic settings, or which were published in 2021
were not assessed. Furthermore, programs described in
this review often lacked long-term health outcomes and
require subsequent prospective and retrospective analyses to clarify their safety and clinical impact over time.
While most articles claimed program adaptations were
generally well-received by OUD patients and staff, robust
and longer-term studies are needed to rigorously identify programmatic and policy modifications that optimize uptake of MOUD and harm reduction services and
improve patient outcomes.

Conclusion
The COVID-19 pandemic has posed unprecedented
challenges globally for PWUOs. Nevertheless, it has also
accelerated the development and scalability of innovations and transformed policies, care models, and technologies to lower thresholds for life-saving treatment and
harm reduction services. The pandemic has further confirmed the need for additional studies, revision of ethical
and legal frameworks, and additional patient- and provider-driven innovations around the provision of OUD
services. As we continue to work to confine the ongoing
overdose and COVID-19 crises, we hope that lessons
learned from the rapid innovations in OUD services will
bring lasting changes and improvements in the delivery
of effective and humane care.
Appendix 1
See Table 3.
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Table 3 PRISMA Checklist, adapted from Tricco et al. [24]
Section

Item PRISMA-ScR checklist item

Status

1

Identify the report as a scoping review

Done

2

Provide a structured summary that includes (as applicable): background, objectives, eligibility criteria, sources of evidence, charting methods, results, and
conclusions that relate to the review questions and objectives

Done

Rationale

3

Describe the rationale for the review in the context of what is already known.
Explain why the review questions/objectives lend themselves to a scoping
review approach

Done

Objectives

4

Provide an explicit statement of the questions and objectives being addressed
with reference to their key elements (e.g., population or participants, concepts,
and context) or other relevant key elements used to conceptualize the review
questions and/or objectives

Done

Protocol and registration

5

Indicate whether a review protocol exists; state if and where it can be accessed
(e.g., a Web address); and if available, provide registration information, including
the registration number

NA

Eligibility criteria

6

Specify characteristics of the sources of evidence used as eligibility criteria (e.g.,
years considered, language, and publication status), and provide a rationale

Done

Information sources*

7

Describe all information sources in the search (e.g., databases with dates of
coverage and contact with authors to identify additional sources), as well as the
date the most recent search was executed

Done

Search

8

Present the full electronic search strategy for at least 1 database, including any
limits used, such that it could be repeated

Done

Selection of sources of evidence†

9

State the process for selecting sources of evidence (i.e., screening and eligibility)
included in the scoping review

Done

Data charting process‡

10

Describe the methods of charting data from the included sources of evidence
(e.g., calibrated forms or forms that have been tested by the team before their
use, and whether data charting was done independently or in duplicate) and
any processes for obtaining and confirming data from investigators

Done

Data items

11

List and define all variables for which data were sought and any assumptions
and simplifications made

Done

Critical appraisal of individual sources of evidence§

12

If done, provide a rationale for conducting a critical appraisal of included sources NA
of evidence; describe the methods used and how this information was used in
any data synthesis (if appropriate)

Synthesis of results

13

Describe the methods of handling and summarizing the data that were charted

Done

Selection of sources of evidence

14

Give numbers of sources of evidence screened, assessed for eligibility, and
included in the review, with reasons for exclusions at each stage, ideally using a
flow diagram

Done

Characteristics of sources of evidence

15

For each source of evidence, present characteristics for which data were charted Done
and provide the citations

Critical appraisal within sources of evidence

16

If done, present data on critical appraisal of included sources of evidence (see
item 12)

NA

Results of individual sources of evidence

17

For each included source of evidence, present the relevant data that were
charted that relate to the review questions and objectives

Done

Synthesis of results

18

Summarize and/or present the charting results as they relate to the review ques- Done
tions and objectives

Summary of evidence

19

Summarize the main results (including an overview of concepts, themes, and
types of evidence available), link to the review questions and objectives, and
consider the relevance to key groups

Done

Limitations

20

Discuss the limitations of the scoping review process

Done

Conclusions

21

Provide a general interpretation of the results with respect to the review questions and objectives, as well as potential implications and/or next steps

Done

Title
Title
Abstract
Structured summary

Introduction

Methods

Results

Discussion
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Table 3 (continued)
Section

Item PRISMA-ScR checklist item

Status

Funding
Funding

22

Describe sources of funding for the included sources of evidence, as well as
Done
sources of funding for the scoping review. Describe the role of the funders of the
scoping review

Abbreviations
PWUO: People who use opioids; OUD: Opioid use disorder; MOUD: Medications for opioid use disorder; COVID-19: Novel Coronavirus disease 2019.
Acknowledgements
We would like to thank Tim Roberts for his assistance in designing and conducting the literature searches and extraction
Authors’ contributions
NK conceptualized the study; participated in decisions around inclusion/
exclusion of articles; conducted the initial thematic analysis and drafted
the manuscript. AF conducted the search strategy and database extraction,
reviewed articles for inclusion/exclusion and extracted content, helped draft
the results, and revised the manuscript. JY reviewed articles for inclusion/
exclusion and extracted content, helped draft the results, and revised the
manuscript. BT participated in decisions around inclusion/exclusion of articles;
contributed to the thematic analysis, and helped draft/significantly revise the
manuscript. All authors read and approved the final manuscript.

3.

4.

5.

6.

Funding
Babak Tofighi was sponsored by the National Institute on Drug Abuse
(K23DA042140-01A1).

7.

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated or
analyzed during the current study.

8.

Declarations
Ethics approval and consent to participate
Not applicable.
Consent for publication
Not applicable.

9.

10.

Competing interests
The authors declare that they have no competing interests.
Author details
1
Center for Opioid Epidemiology and Policy, Department of Population
Health, NYU Grossman School of Medicine, 180 Madison Ave, Room 4‑12, New
York, NY, USA. 2 New York University, School of Global Public Health, New York,
NY, USA. 3 NYU Grossman School of Medicine, New York, NY, USA. 4 Department
of Population Health, NYU Grossman School of Medicine, New York, NY, USA.

11.
12.
13.

Received: 13 April 2021 Accepted: 27 October 2021
14.

References
1. Medical Association A. Issue brief: Reports of increases in opioid-related
overdose and other concerns during COVID pandemic [Internet]. 2020.
https://chicago.suntimes.com/2020/5/13/21257820/dupage-opioid-
overdose-death. Accessed 1 June 2020.
2. The Ontario Drug Policy Research Network, The Office of the Chief Coroner for Ontario/Ontario Forensic Pathology Service, Public Health Ontario,

15.
16.

Centre on Drug Policy Evaluation. Preliminary Patterns in Circumstances
Surrounding Opioid-Related Deaths in Ontario during the COVID-19
Pandemic. 2020;(November):1–24. https://www.publichealthontario.ca/-/
media/documents/o/2020/opioid-mortality-covid-surveillance-report.
pdf?la=en. Accessed 14 Feb 2021.
British Columbia Centre for Disease Control. Illegal Drug Overdose Events
[Internet]. Overdose Response Reports. 2020. p. 1. http://www.bccdc.
ca/health-professionals/data-reports/illegal-drug-overdose-events.
Accessed 14 Feb 2021.
Manthey J, Kilian C, Dresden TU, Carr S, Bloomeld K, Braddick F, et al. Use
of alcohol, tobacco, cannabis, and other substances during the first wave
of the SARS-CoV-2 pandemic in Europe: a survey on 36,000 European
Substance Users. 2021 Jan 22. https://doi.org/10.21203/rs.3.rs-150691/v1.
Accessed 14 Feb 2021.
Cowan E, Khan MR, Shastry S, Edelman EJ. Conceptualizing the effects of
the COVID-19 pandemic on people with opioid use disorder: an application of the social ecological model [Internet]. Vol. 16, Addiction Science
and Clinical Practice. BioMed Central Ltd; 2021. p. 4. https://ascpjournal.
biomedcentral.com/articles/https://doi.org/10.1186/s13722-020-00210w. Accessed 3 Feb 2021.
Haley DF, Saitz R. The opioid epidemic during the COVID-19 pandemic.
JAMA [Internet]. 2020. https://jamanetwork.com/journals/jama/fulla
rticle/2770985. Accessed 23 Sept 2020.
Wakeman SE, Green TC, Rich J. An overdose surge will compound the
COVID-19 pandemic if urgent action is not taken. Nat Med. 2020;1–2.
http://www.nature.com/articles/s41591-020-0898-0. Accessed 19 May
2020.
Alexander GC, Stoller KB, Haffajee RL, Saloner B. An epidemic in the midst
of a pandemic: opioid use disorder and COVID-19. Ann Intern Med [Internet]. 2020. http://www.ncbi.nlm.nih.gov/pubmed/32240283. Accessed 8
Apr 2020.
Wang QQ, Kaelber DC, Xu R, Volkow ND. COVID-19 risk and outcomes in
patients with substance use disorders: analyses from electronic health
records in the United States. Mol Psychiatry [Internet]. 2020;1–10. http://
www.nature.com/articles/s41380-020-00880-7. Accessed 18 Sept 2020.
Allen B, El Shahawy O, Rogers E, Hochman S, Khan M, Krawczyk N.
Association of substance use disorders and drug overdose with adverse
COVID-19 outcomes in New York City: January-October 2020. J Public
Health (Bangkok) [Internet]. 2020. https://pubmed.ncbi.nlm.nih.gov/
33367823/. Accessed 29 Dec 2020.
Krawczyk N, Mojtabai R, Stuart E, Fingerhood M, Agus D, Lyons BC, et al.
Opioid agonist treatment and fatal overdose risk in a statewide population receiving opioid use disorder services. Addiction. 2020.
Sordo L, Barrio G, Bravo MJ, Indave BI, Degenhardt L, Wiessing L, et al.
Mortality risk during and after opioid substitution treatment: systematic
review and meta-analysis of cohort studies. BMJ. 2017;357:j1550.
Connery HS. Medication-assisted treatment of opioid use disorder:
review of the evidence and future directions. Harv Rev Psychiatry.
2015;23(2):63–75.
McDonald R, Campbell ND, Strang J. Twenty years of take-home naloxone
for the prevention of overdose deaths from heroin and other opioids—
conception and maturation. Vol. 178, Drug and Alcohol Dependence.
Elsevier Ireland Ltd; 2017. p. 176–87.
Saloner B, McGinty EE, Beletsky L, Bluthenthal R, Beyrer C, Botticelli M,
et al. A public health strategy for the opioid crisis. Public Health Rep.
2018;133(1_suppl):24S-34S. https://doi.org/10.1177/0033354918793627.
Tsai AC, Kiang MV, Barnett ML, Beletsky L, Keyes KM, McGinty EE, et al.
Stigma as a fundamental hindrance to the United States opioid overdose
crisis response. PLoS Med. 2019;16(11):e1002969. https://doi.org/10.1371/
journal.pmed.1002969.

Krawczyk et al. Addiction Science & Clinical Practice

(2021) 16:68

17. Krawczyk N, Fingerhood MI, Agus D. Lessons from COVID 19: are we
finally ready to make opioid treatment accessible? J Subst Abuse Treat.
2020. https://doi.org/10.1016/j.jsat.2020.108074.
18. Dunlop A, Lokuge B, Masters D, Sequeira M, Saul P, Dunlop G, et al.
Challenges in maintaining treatment services for people who use drugs
during the COVID-19 pandemic. Harm Reduct J. 2020. https://doi.org/10.
1186/s12954-020-00370-7.
19. Krawczyk N, Bunting AM, Frank D, Arshonsky J, Gu Y, Friedman SR, et al.
“How will I get my next week’s script?” Reactions of Reddit opioid forum
users to changes in treatment access in the early months of the coronavirus pandemic. Int J Drug Policy. 2021;92:103140.
20. Substance Abuse and Mental Health Services Administration. FAQs: provision of methadone and buprenorphine for the treatment of Opioid Use
Disorder in the COVID-19. 2020;5–7. https://www.samhsa.gov/sites/defau
lt/files/otp-guidance-20200316.pdf. Accessed 9 Sept 2020.
21. Ahamad K, Bach P, Brar R, Chow N, Coll N, Compton M, et al. Risk mitigation in the context of dual public health emergencies: interim clinical
guidance [Internet]. 2020. http://bcyadws.ca/sites/default/files/2020-04/
Risk-Mitigation-in-the-Context-of-Dual-Public-Health-Emergencies.pdf.
Accessed 14 Sept 2021.
22. Nosyk B, Slaunwhite A, Urbanoski K, Hongdilokkul N, Palis H, Lock K, et al.
Evaluation of risk mitigation measures for people with substance use disorders to address the dual public health crises of COVID-19 and overdose
in British Columbia: a mixed-method study protocol. BMJ Open [Internet].
2021;11(6):e048353. https://bmjopen.bmj.com/content/11/6/e048353.
Accessed 14 Sept 2021.
23. Victoria State Government Health and Human Services. Coronavirus
(COVID-19) Response Pharmacotherapy services: information for prescribers and dispensers [Internet]. 2020. https://www2.health.vic.gov.au/
public-health/drugs-and. Accessed 14 Feb 2021.
24. Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, et al.
PRISMA extension for scoping reviews (PRISMA-ScR): checklist and
explanation. Ann Intern Med. 2018;169(7):467. https://doi.org/10.7326/
M18-0850.
25. Chen Q, Allot A, Lu Z. LitCovid: an open database of COVID-19 literature.
Nucleic Acids Res [Internet]. 2021;49(D1):D1534–40. https://academic.
oup.com/nar/article-abstract/49/D1/D1534/5964074. Accessed 30 Mar
2021.
26. Larsen KL, Linares BM. LitCovid: a database of coronavirus research. Med
Ref Serv Q. 2021;40(1):103–9.
27. Kellermeyer L, Harnke B, Knight S. Covidence and rayyan. J Med Libr
Assoc. 2018;106(4):580.
28. Popay J, Arai L, Rodgers M, Britten N. Guidance on the conduct of narrative synthesis in systematic reviews: a product from the ESRC Methods
Programme Communities in Control-Big Local Evaluation View project
VOICES (ViOlence: Impact on Children Evidence Synthesis) View project.
2006. https://www.researchgate.net/publication/233866356. Accessed 9
Apr 2021.
29. Crowley D, Delargy I. A national model of remote care for assessing
and providing opioid agonist treatment during the COVID-19 pandemic: a report. Harm Reduct J. 2020;17(1):49. https://doi.org/10.1186/
s12954-020-00394-z.
30. Samuels EA, Clark SA, Wunsch C, Jordison Keeler LA, Reddy N, Vanjani R,
et al. Innovation during COVID-19: improving addiction treatment access.
J Addict Med. 2020;14(4):e8-9.
31. Singh LK, Tikka SK. Nondisrupted, safety ensured, opioid substitution
clinic in a COVID-19 designated hospital of a resource-limited state in
India. Asia Pacific Psychiatry. 2020. https://doi.org/10.1111/appy.12428.
32. Vecchio S, Ramella R, Drago A, Carraro D, Littlewood R, Somaini L.
COVID19 pandemic and people with opioid use disorder: innovation to
reduce risk. Psychiatry Res. 2020;289:113047.
33. Quiñones D, Melin K, Roman L, Rodriguez F, Alvarado J, Rodriguez-Diaz
CE. Treating opioid use disorder in puerto rico during the COVID-19
pandemic: providers’ leadership efforts in unprecedented times. J Addict
Med [Internet]. 2020. https://europepmc.org/article/med/33229933.
Accessed 30 Mar 2021.
34. Castillo M, Conte B, Hinkes S, Mathew M, Na CJ, Norindr A, et al. Implementation of a medical student-run telemedicine program for medications for opioid use disorder during the COVID-19 pandemic. Harm
Reduct J. 2020;17(1):88. https://doi.org/10.1186/s12954-020-00438-4.

Page 14 of 15

35. Tringale R, Subica AM. COVID-19 innovations in medication for addiction treatment at a Skid Row syringe exchange. J Subst Abuse Treat.
2021;121:108181. https://doi.org/10.1016/j.jsat.2020.108181.
36. Nordeck CD, Buresh M, Krawczyk N, Fingerhood M, Agus D. Adapting a
low-threshold buprenorphine program for vulnerable populations during
the COVID-19 pandemic. J Addict Med [Internet]. 2020. https://europ
epmc.org/article/med/33177436. Accessed 30 Mar 2021.
37. Harris M, Johnson S, Mackin S, Saitz R, Walley AY, Taylor JL. Low barrier
tele-buprenorphine in the time of COVID-19: a case report. J Addict Med.
2020;14(4):e136–8.
38. Duncan A, Sanders N, Schiff M, Winkelman TNA. Adaptations to jail-based
buprenorphine treatment during the COVID-19 pandemic. J Subst Abuse
Treat. 2021;121:108161.
39. Komaromy M, Tomanovich M, Taylor JL, Ruiz-Mercado G, Kimmel SD,
Bagley SM, et al. Adaptation of a system of treatment for substance use
disorders during the COVID-19 pandemic. J Addict Med [Internet]. 2020.
https://europepmc.org/article/med/33298750. Accessed 30 Mar 2021.
40. Hughto JMW, Peterson L, Perry NS, Donoyan A, Mimiaga MJ, Nelson KM,
et al. The provision of counseling to patients receiving medications for
opioid use disorder: telehealth innovations and challenges in the age of
COVID-19. J Subst Abuse Treat. 2021;120:108163.
41. McKiever ME, Cleary EM, Schmauder T, Talley A, Hinely KA, Costantine
MM, et al. Unintended consequences of the transition to telehealth for
pregnancies complicated by opioid use disorder during the coronavirus
disease 2019 pandemic. Am J Obstetr Gynecol. 2020;223:770–2.
42. Courser MW, Raffle H. With crisis comes opportunity: unanticipated benefits resulting from pivots to take-home naloxone (THN) programs during
the COVID-19 pandemic. J Subst Abuse Treat. 2021;122:108220.
43. Peavy KM, Darnton J, Grekin P, Russo M, Green CJB, Merrill JO, et al. Rapid
implementation of service delivery changes to mitigate COVID-19 and
maintain access to methadone among persons with and at high-risk for
HIV in an opioid treatment program. AIDS Behav. 2020;24:2469–72.
44. MacKinnon L, Socías ME, Bardwell G. COVID-19 and overdose prevention:
challenges and opportunities for clinical practice in housing settings. J
Subst Abuse Treat. 2020;119:108153.
45. Basu D, Ghosh A, Subodh B, Mattoo S. Opioid substitution therapy with
buprenorphine-naloxone during COVID-19 outbreak in India: sharing our
experience and interim standard operating procedure. Indian J Psychiatry. 2020;62(3):322.
46. Trujols J, Larrabeiti A, Sànchez O, Madrid M, De Andrés S, Duran-Sindreu
S. Increased flexibility in methadone take-home scheduling during the
COVID-19 pandemic: should this practice be incorporated into routine
clinical care? J Subst Abuse Treat. 2020;119:108154.
47. Hazan J, Congdon L, Sathanandan S, Grewal P. An analysis of initial service
transformation in response to the COVID-19 pandemic in two inner-city
substance misuse services. J Subst Use. 2020. https://doi.org/10.1080/
14659891.2020.1820089.
48. Ghosh A, Singh S, Dutta A. Opioid agonist treatment during SARS-CoV2
& extended lockdown: adaptations & challenges in the Indian context.
Asian J Psychiatry. 2020;53:102377.
49. Straub A, Pastor A, Lloyd-Jones M, O’Neill H, Bonomo Y. The development
and implementation of a rapid-access long-acting injectable buprenorphine clinic in metropolitan Melbourne during the COVID-19 pandemic.
Drug Alcohol Rev. 2020. https://doi.org/10.1111/dar.13161.
50. Wenzel K, Fishman M. Mobile van delivery of extended-release buprenorphine and extended-release naltrexone for youth with OUD: an adaptation to the COVID-19 emergency. J Subst Abuse Treat. 2021;120:108149.
51. Roberts J, White B, Attalla D, Ward S, Dunlop AJ. Rapid upscale of depot
buprenorphine (CAM2038) in custodial settings during the early COVID19 pandemic in New South Wales, Australia. Addiction. 2021;116:426–7.
52. Warrington JS, Brett A, Foster H, Brandon J, Francis-Fath S, Joseph M, et al.
Driving access to care: use of mobile units for urine specimen collection
during the coronavirus disease-19 (COVID-19) pandemic. Acad Pathol.
2020. https://doi.org/10.1177/2374289520953557.
53. Harris MTH, Peterkin A, Bach P, Englander H, Lapidus E, Rolley T, et al.
Adapting inpatient addiction medicine consult services during the
COVID-19 pandemic. Addict Sci Clin Pract. 2021. https://doi.org/10.1186/
s13722-021-00221-1.
54. Marcus TS, Heese J, Scheibe A, Shelly S, Lalla SX, Hugo JF. Harm reduction in an emergency response to homelessness during South Africa’s

Krawczyk et al. Addiction Science & Clinical Practice

55.

56.

57.
58.
59.
60.

61.

62.

63.

64.

65.

(2021) 16:68

COVID-19 lockdown. Harm Reduct J. 2020;17(1):60. https://doi.org/10.
1186/s12954-020-00404-0.
Joudrey PJ, Edelman EJ, Wang EA. Drive times to opioid treatment programs in urban and rural counties in 5 US States [Internet]. Vol. 322, JAMA
Journal of the American Medical Association. American Medical Association; 2019, p. 1310–2. https://jamanetwork.com/journals/jama/fullarticle/
2752051. Accessed 2 Oct 2019.
Reisinger HS, Schwartz RP, Mitchell SG, Peterson JA, Kelly SM, O’Grady KE,
et al. Premature discharge from methadone treatment: patient perspectives. J Psychoactive Drugs. 2009;41(3):285–96. https://doi.org/10.1080/
02791072.2009.10400539.
Bourgois P. Disciplining addictions: the bio-politics of methadone and
heroin in the United States. Cult Med Psychiatry. 2000;24(2):165–95.
Gryczynski J, Mitchell SG, Jaffe JH, O’Grady KE, Olsen YK, Schwartz RP.
Leaving buprenorphine treatment: patients’ reasons for cessation of care.
J Subst Abuse Treat. 2014;46(3):356–61.
Kavanaugh PR, McLean K. Motivations for diverted buprenorphine use in
a multisite qualitative study. J Drug Issues. 2020. https://doi.org/10.1177/
0022042620941796.
Hunter SB, Dopp AR, Ober AJ, Uscher-Pines L. Clinician perspectives on
methadone service delivery and the use of telemedicine during the
COVID-19 pandemic: a qualitative study. J Subst Abuse Treat [Internet].
2021, p. 124. https://www.sciencedirect.com/science/article/pii/S0740
547221000143. Accessed 16 Feb 2021.
Uscher-Pines L, Sousa J, Raja P, Mehrotra A, Barnett M, Huskamp HA. Treatment of opioid use disorder during COVID-19: experiences of clinicians
transitioning to telemedicine. J Subst Abuse Treat [Internet]. 2020;118.
https://www.sciencedirect.com/science/article/pii/S0740547220303809?
casa_token=1EO-79-U0gYAAAAA:3HjxUDNcHSxoLtFkp6ycxTHXumUZdO
3ZKs0NlLZ2N9O-M6BE-VEKIr0c7ubWdms33vJFam4. Accessed 24 Mar
2021.
Doernberg M, Krawczyk N, Agus D, Fingerhood MI. Demystifying
buprenorphine misuse: has fear of diversion gotten in the way of
addressing the opioid crisis? Subst Abus. 2019. https://doi.org/10.1080/
08897077.2019.1572052.
Krawczyk N, Bandara S, Maniates H, Hulsey E, Smith J, DiDomenico E, et al.
Assessing changes in opioid treatment program practices and policies in
response to COVID-19: a Pennsylvania State-Wide Survey. In: RxSummit.
2021.
Gupta VK, Hansen H, Mendoza S, Chen XL, Swift RG. Merging outpatient
addiction and opioid-maintenance programs during a disaster: lessons
from hurricane sandy. Disaster Med Public Health Prep. 2017;11(5):531–7.
https://doi.org/10.1017/dmp.2016.190.
Cochran G, Bruneau J, Cox N, Gordon AJ. Substance abuse medication
treatment for opioid use disorder and community pharmacy: expanding care during a national epidemic and global pandemic. Subst Abus.
2020;41(3):269–74.

Page 15 of 15

66. Madras BK, Ahmad NJ, Wen J, Sharfstein J. Improving access to evidencebased medical treatment for opioid use disorder: strategies to address
key barriers within the treatment system. NAM Perspect. 2020. https://
doi.org/10.31478/202004b.
67. Rutkow L, Vernick JS, Mojtabai R, Rodman SO, Kaufmann CN. Legal challenges for substance abuse treatment during disasters. Psychiatr Serv.
2012;63:7–9.
68. Lin L, Casteel D, Shigekawa E, Weyrich MS, Roby DH, McMenamin SB.
Telemedicine-delivered treatment interventions for substance use disorders: a systematic review. J Subst Abuse Treat. 2019;101:38–49.
69. 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(8):612–7. https://doi.org/10.1111/
ajad.12805.
70. Cantor JH, McBain RK, Pera MF, Bravata DM, Whaley CM. Who is (and is
not) receiving telemedicine care during the COVID-19 pandemic. Am J
Prev Med [Internet]. 2021. https://linkinghub.elsevier.com/retrieve/pii/
S0749379721001318. Accessed 30 Mar 2021
71. Tofighi B, McNeely J, Walzer D, Fansiwala K, Demner A, Chaudhury CS,
et al. A telemedicine buprenorphine clinic to serve New York City. J
Addict Med. 2021. https://doi.org/10.1097/ADM.0000000000000809.
72. Tofighi B, Leonard N, Greco P, Hadavand A, Acosta MC, Lee JD. Technology
use patterns among patients enrolled in inpatient detoxification treatment. J Addict Med. 2019;13(4):279–86.
73. Davis CS, Carr D. Over the counter naloxone needed to save lives in the
United States. Vol. 130, Preventive Medicine. Academic Press Inc.; 2020. p.
105932.
74. Dunn KE, Yepez-Laubach C, Nuzzo PA, Fingerhood M, Kelly A, Berman
S, et al. Randomized controlled trial of a computerized opioid overdose
education intervention. Drug Alcohol Depend. 2017;1(173):S39-47.
75. Bennett AS, Elliott L. Naloxone’s role in the national opioid crisis—past
struggles, current efforts, and future opportunities. Transl Res [Internet].
2021. https://linkinghub.elsevier.com/retrieve/pii/S1931524421000517
Accessed 26 Mar 2021.
76. Ivsins A, Boyd J, Mayer S, Collins A, Sutherland C, Kerr T, et al. Barriers
and facilitators to a novel low-barrier hydromorphone distribution
program in Vancouver, Canada: a qualitative study. Drug Alcohol Depend.
2020;216:108202.
77. Tyndall M. Safer opioid distribution in response to the COVID-19 pandemic. Int J Drug Policy. 2020;27:102880.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

