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ARTICLE INFO ABSTRACT

Keywords: Introduction: In 2020, the US and New York City experienced unprecedented deaths due to the COVID-19
Opioid use disorder pandemic and drug overdoses. Policy changes reduced burdensome regulations for medication treatment for
Buprenorphine

opioid use disorder (OUD). Despite these policy changes, few studies examined buprenorphine treatment out-
comes during the pandemic. We compared treatment outcomes among Bronx patients referred to office-based
buprenorphine treatment before versus during the pandemic.

Methods: In a retrospective cohort study, we compared patients referred to buprenorphine treatment in a Bronx
community clinic before (March—August 2019) versus during (March-August 2020) the pandemic. We describe
changes to buprenorphine treatment during the pandemic, including telehealth and prioritizing harm reduction.
Using data from medical records and program logs, main outcomes included steps of the OUD treatment cascade
of care—initial visit scheduled and completed, treatment initiated, and retained in treatment at 90 days. Using
chi square and t-tests, we examined differences in patient characteristics and OUD treatment cascade steps before
versus during the pandemic.

Results: Before and during the pandemic, 72 and 35 patients were referred to buprenorphine treatment,
respectively. Patients’ mean age was 46 years, most were male (67.3%) or Hispanic (52.3%), and few had private
insurance (19.6%). Patients referred during (vs. before) the pandemic were more likely to have private insurance
(31.4% vs. 13.9%, p < 0.05) and be referred from acute care settings (37.1% vs. 19.4%, p < 0.05). No significant
differences in OUD cascade of care outcomes existed between those referred during versus before the pandemic.
However, among patients who initiated buprenorphine treatment, those referred during (vs. before) the
pandemic were more likely to be retained in treatment at 90 days (68.0% vs. 42.9%, p < 0.05).

Conclusions: Despite the COVID-19 pandemic’s unprecedented devastation to the Bronx, along with worsening
drug overdose deaths, OUD cascade of care outcomes were similar among patients referred to buprenorphine
treatment before versus during the pandemic. Among patients who initiated buprenorphine treatment, treatment
retention was better during (versus before) the pandemic. During a public health emergency, incorporating
telehealth and prioritizing harm reduction are key strategies to maintain optimal OUD treatment outcomes.

COVID-19 pandemic
Cascade of care

1. Background

Opioid overdose deaths remain a growing and devasting problem. In
2020 during the COVID-19 pandemic, the provisional number of opioid
overdose deaths is the highest ever recorded in the US and New York
City, and particularly the Bronx (Centers for Disease Control and Pre-
vention [CDC] Health Alert Network, 2020; CDC National Center for
Health Statistics; New York City Department of Health and Mental Hy-
giene [NYC DOHMH], 2021). From March to May 2020, NYC, and

particularly the Bronx, was the epicenter of the pandemic. During this
time, more than 15,000 people died from COVID-19 in NYC, and more
than 3300 died from COVID-19 in the Bronx (NYC DOHMH, 2020a,
2020Db). The colliding drug overdose epidemic and COVID-19 pandemic
led to rapid and unprecedented changes in health care delivery.

On March 7, 2020, a statewide public health emergency was
declared in New York, and NYC was the first to enact shelter-in-place
policies that required non-essential workers to stay at home and non-
essential businesses to close. As part of these policies, numerous
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ambulatory clinics, substance use disorder treatment programs, and
harm reduction organizations dramatically scaled back services, and
many of them closed. As a result, the intersection of the pandemic with
the opioid and overdose epidemics became particularly challenging for
people with opioid use disorder (OUD). They faced the threat of reduced
access to life-saving medication to treat OUD and multiple factors that
likely increased their risk of overdose. These factors included reduced
access to effective medication treatment (including buprenorphine,
methadone, and naltrexone), reduced access to naloxone for opioid
overdose reversal, social isolation which likely led to using opioids
alone, and decreased opioid tolerance due to shifts in the drug market
(CDC Health Alert Network, 2020; Wainwright et al., 2020). Because of
these challenges, access to medication treatment for OUD during the
pandemic has been more critical than ever.

Buprenorphine treatment for OUD is effective and reduces overdose
deaths by up to 50% (Larochelle et al., 2018; Sordo et al., 2017;
Wakeman et al., 2020). However, buprenorphine treatment remains
woefully underutilized, with less than 20% of people with OUD
receiving treatment (Substance Abuse and Mental Health Services
Administration [SAMHSA], 2020). During the pandemic, federal and
state policies were changed to reduce burdensome regulations for
medication treatment for OUD. Key changes included waiving the
requirement to have an in-person evaluation prior to prescribing
buprenorphine, waiving the sanctions and penalties for not using
HIPAA-compliant telehealth applications to deliver care, and changes to
billing/compensation for telehealth visits (Health and Human Services,
2020; New York State Department of Health, 2020; United States
Department of Justice, 2020). These policy changes have the potential to
improve access to and retention in OUD treatment (Kleinman & Morris,
2021). However, few studies have examined patient outcomes in
buprenorphine treatment during the pandemic (Nordeck, Buresh,
Krawczyk, Fingerhood, & Agus, 2020; Tofighi et al., 2021). In the
context of the worst drug overdose epidemic ever in the US, it is critical
to understand how rapid changes in health care policies and health care
delivery during the COVID-19 pandemic impacted buprenorphine
treatment outcomes. Therefore, we compared treatment outcomes
among Bronx patients who were referred to office-based buprenorphine
treatment for OUD before and during the pandemic.

2. Methods

We conducted a retrospective cohort study of patients with OUD
referred to office-based buprenorphine treatment in the Bronx before
and during the COVID-19 pandemic. This project was approved by the
affiliated institutional review board.

2.1. Setting

2.1.1. Montefiore medical center

Montefiore Medical Center (Montefiore) is the largest health system
in the Bronx and consists of 4 hospitals, 4 emergency rooms, and more
than 20 ambulatory community-based clinics. During the pandemic,
Montefiore provided care to an unprecedented number of patients with
COVID-19 infections (Tomer et al., 2021). During a single day in April
2020, Montefiore hospitalized 1172 patients with COVID-19 infection.

Montefiore’s Buprenorphine Treatment Network includes six primary
care community-based clinics. Buprenorphine treatment (treatment
with any buprenorphine-containing medication approved for OUD
treatment, typically the sublingual buprenorphine-naloxone co-formu-
lation) at Montefiore was first established in 2005 in a single clinic, and
then expanded to six clinics between 2016 and 2019. Since its estab-
lishment, over 50 medical providers have provided buprenorphine
treatment to over 1300 patients with OUD. The structure of buprenor-
phine treatment has been described in detail previously (Cunningham
et al., 2008). Briefly, each clinic has a physician champion, a treatment
coordinator (nurse, pharmacist, or physician assistant), and several
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buprenorphine prescribers who are primary care providers board-
certified in internal medicine or family medicine. No substance use
counselors are available at the clinics, but social workers are available to
all clinic patients, including those who receive buprenorphine treat-
ment. Buprenorphine treatment is guided by patient-centered and harm
reduction principles; if there is evidence of ongoing illicit opioid use
despite buprenorphine treatment or repeated problems with adherence
to scheduled visits, treatment is typically intensified through more
frequent visits and/or referrals for psychosocial support. Patients are
referred for treatment from a variety of sources, including self-referral,
referrals from providers within and outside of Montefiore (e.g. clinics,
hospitals, substance use disorder treatment programs, jails), and re-
ferrals from community-based organizations (e.g. harm reduction
organizations).

Buprenorphine Treatment before the COVID-19 pandemic: Prior to the
pandemic, all patients with OUD seeking or receiving buprenorphine
treatment were required to present to in-person visits to the ambulatory
clinics. New patients were typically expected to attend visits every 1-2
weeks during the first month of treatment. Once patients’ buprenor-
phine maintenance dose was established, for the next 6-12 months, they
typically had monthly visits. Once stable for 6-12 months, patients
could then have visits every 2-3 months. Accordingly, patients typically
received prescriptions for buprenorphine-naloxone every 1-2 weeks
during their first month of treatment, every month during the subse-
quent 6-12 months of treatment, and then could receive prescriptions
with refills for the subsequent months.

Prior to the pandemic, providers ordered urine toxicology tests for all
patients at every visit. This policy was created in part to minimize
known racial and ethnic disparities in rates of urine drug testing (Gaither
et al., 2018; Hausmann, Gao, Lee, & Kwoh, 2013; Morasco et al., 2016).
Finally, naloxone take-home kits were dispensed to all patients at their
initial buprenorphine treatment visit and at subsequent visits as needed.

Buprenorphine Treatment during the COVID-19 pandemic: During the
pandemic, buprenorphine treatment changed dramatically. These
changes were driven by several factors—relaxation of national treat-
ment regulations, deployment of buprenorphine prescribers to care for
hospitalized patients with COVID-19 infection, deployment of bupre-
norphine treatment coordinators to address other needs related to the
pandemic, dramatic reduction in public transportation available to pa-
tients, and a marked reduction in all ambulatory visits at all Montefiore
clinics. In addition, while the Montefiore Buprenorphine Treatment
Network has been guided by harm reduction principles since its incep-
tion, the focus on harm reduction principles during the pandemic
intensified. The program’s goals were simply to help patients survive by
reducing the risk of overdose and the risk of COVID-19 infection.

During the pandemic, from March 7, 2020 to June 15, 2020, all in-
person visits were suspended and visits occurred exclusively via tele-
health. Phased re-opening with limited in-person visit availability
occurred through August 31, 2020. While telehealth visits with video
were prioritized, because many patients had limited access to the
necessary technology or internet, many telehealth visits occurred via
telephone only without a video component. For new patients, telehealth
visits occurred every 2—-4 weeks, and quickly advanced to monthly visits.
Once patients were stable with their treatment, telehealth visits
occurred every 1-2 months. Accordingly, most new patients received
prescriptions for a 1-month supply of buprenorphine-naloxone, and
stable patients often received prescriptions for a 1-month supply plus
refills for subsequent months. Providers worked closely with local
pharmacies to arrange home delivery of medications or utilized mail
order pharmacies when available. All urine toxicology tests were halted;
providers focused on self-report of adherence to buprenorphine-
naloxone and self-report of substance use. Finally, providers pre-
scribed naloxone to local pharmacies for patients to pick up or mailed
naloxone take-home kits directly to patients if needed.
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2.1.2. Sample and exposure to the COVID-19 pandemic

We included all patients who were referred for buprenorphine
treatment at Montefiore’s Buprenorphine Treatment Network during
two time periods based on exposure to the pandemic. Patients who were
referred for treatment between March 1, 2019 and August 31, 2019 were
considered referred before the pandemic. Patients who were referred for
treatment between March 7, 2020 and August 31, 2020 were considered
referred during the pandemic. We included all patients referred to
treatment, including those from within and outside of Montefiore
Medical Center, and those who were initiating or transferring bupre-
norphine treatment. We chose our exposure time frames for several
reasons: a) a public health emergency was declared in New York on
March 7, 2020; b) to reduce the risk of bias related to potential differ-
ences in outcomes due to seasonal variation, we selected the same time
of year before and during the pandemic (March-August); and c) ac-
counting for a potential 30-day lag between time of referral and time of
treatment initiation, those who were referred to treatment through
August 31, 2019 had the opportunity to reach 90-day treatment reten-
tion (a standard treatment outcome) prior to the beginning of the
pandemic.

2.1.3. Data collection

We extracted data from March 1, 2019 through December 31, 2019,
and from March 7, 2020 through December 31, 2020 for patients
referred before and during the pandemic, respectively. Data were
extracted electronically from Montefiore’s electronic medical record
(EMR) system and manually from the Montefiore Buprenorphine
Treatment Network program log. Sociodemographic data from the EMR
included: age; sex (male, female); race and ethnicity (Hispanic, non-
Hispanic Black, non-Hispanic white and other); and private insurance
status at the time of treatment referral (yes, no). Clinical data from the
EMR included buprenorphine prescription data (date, dose, quantity,
refills) and in-person and telehealth visits scheduled and completed.
Clinical data from the program log included: history of injection drug
use (yes, no); heroin use at the time of referral (yes, no); medication for
OUD treatment at the time of referral (methadone, buprenorphine,
none); referral source from an acute care setting (e.g., hospital or
emergency department; yes, no), referral date.

2.1.4. Main outcomes

Our main outcomes included the steps of the OUD treatment cascade
of care — referred for treatment, initial visit scheduled, initial visit
completed, treatment initiated, and retained in treatment at 90 days.
Referred for treatment was defined as having a referral date in the
program log. Initial visit scheduled was defined as having an initial
appointment scheduled in the Montefiore EMR. Initial visit completed
was defined as a patient having completed an initial visit in the Mon-
tefiore EMR. Treatment initiated was defined as having a buprenorphine
prescription in the Montefiore EMR. Finally, retained in treatment at 90
days was defined as having an active buprenorphine prescription at least
90 days after treatment initiation.

2.1.5. Analyses

We first conducted descriptive analyses to describe the patients
referred to buprenorphine treatment. We then examined whether dif-
ferences in sociodemographic and clinical characteristics existed be-
tween patients referred before versus during the pandemic. Finally, we
examined whether completion of each step of the OUD treatment
cascade differed between patients referred before versus during the
pandemic. To determine whether there were significant differences, we
used chi square or Fisher exact tests for categorical variables and t-tests
for continuous variables.

3. Results

From March-August 2019, before the COVID-19 pandemic, 72
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patients were referred for office-based buprenorphine treatment. From
March-August 2020, during the pandemic, 35 patients were referred.
Patients’ mean age was 46 years, most were male (67.3%) or Hispanic
(52.3%), and few had private insurance (19.6%) (see Table 1). At the
time of referral, most patients used heroin (58.9%), nearly half had
previously been prescribed buprenorphine for OUD treatment (46.7%),
and a quarter (25.9%) were referred from an acute care setting. Among
all 107 patients, 89 (83.2%) scheduled an initial visit, 82 (76.6%)
completed an initial visit, 81 (75.7%) initiated buprenorphine treat-
ment, and 41 were retained in treatment at 90 days (38.3% of all
referred patients and 50.6% of patients who initiated buprenorphine
treatment).

Compared to patients referred before the pandemic, those referred
during the pandemic more likely to have private insurance (13.9% vs.
31.4%, p < 0.05) and be referred from an acute care setting (19.4% vs.
37.1%, p < 0.05). Among all patients, there were no significant differ-
ences in each completed step of the OUD cascade of care between those
referred before versus during the pandemic (see Fig. 1). In an explor-
atory analysis limited to the 81 patients who initiated buprenorphine
treatment, compared to those referred before the pandemic, patients
referred during the pandemic were more likely to be retained in treat-
ment at 90 days (42.9% vs. 68.0%, p < 0.05).

Table 1
Characteristics of patients referred to office-based buprenorphine treatment
before and during the COVID-19 pandemic.

Patients’ characteristic Total Time of referral
N =107  Before the COVID- During the COVID-
n (%) 19 pandemic 19 pandemic
N=72n (%) N =35n (%)
Mean age in years (£SD) 459 + 45.4 + 14.1 46.9 + 14.1
14.1
Female sex 35 23 (31.9) 12 (34.3)
(32.7)
Race/ethnicity
Hispanic 56 36 (50.0) 20 (57.1)
(52.3)
Non-Hispanic Black 21 15 (20.8) 6 (17.1)
(19.6)
Non-Hispanic white 19 14 (19.4) 5(14.3)
(17.8)
Non-Hispanic other or 11 7 (9.7) 4(11.49)
unknown (10.3)
Private insurance 21 10 (13.9) 11 (31.4)*
(19.6)
Heroin use at time of 63 38(52.8) 25 (71.4)
referral (58.9)
History of injection drug 22 15(20.8) 7 (20.0)
use (20.6)
Medication for OUD at
time of referral
None 50 33 (45.8) 17 (48.6)
(46.7)
Buprenorphine 50 35 (48.6) 15 (42.9)
(46.7)
Methadone 7 (6.5) 4 (5.6) 3(8.6)
Referred from an acute 27 14 (19.49) 13 (37.1)*
care setting (25.2)
Opioid use disorder
cascade of care
Initial visit scheduled 89 62 (86.1) 27 (77.1)
(83.2)
Initial visit completion 82 57 (79.2) 25 (71.4)
(76.6)
Treatment initiation 81 56 (77.8) 25 (71.4)
(75.7)
90-day treatment 41 24 (33.3) 17 (48.6)
retention (38.3)

" p < 0.05.
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Fig. 1. Steps of the opioid use disorder cascade of care for patients referred to office-based buprenorphine treatment before and during the COVID-19 pandemic.

4. Discussion

Within a well-established buprenorphine treatment network of six
primary care community-based clinics in the Bronx that underwent
rapid changes to buprenorphine treatment during the COVID-19
pandemic, 50% fewer referrals for buprenorphine treatment occurred
during (versus before) the pandemic. Compared to patients referred
before the pandemic, those referred during the pandemic were more
likely to have private insurance and be referred from acute care settings.
Despite rapid changes to the health care system and health care delivery
during the pandemic, among all patients referred for buprenorphine
treatment, we found no differences in the proportion of patients who
completed each step of the OUD cascade of care. However, when we
explored patients who initiated buprenorphine treatment, 90-day
treatment retention was significantly better during (versus before) the
pandemic.

Although published narratives describe changes in OUD treatment
delivery during the pandemic (Buchheit, Wheelock, Lee, Brandt, &
Gregg, 2021; Clark et al., 2021; Samuels et al., 2020; Wang et al., 2021),
to our knowledge, only two manuscripts have reported patient outcomes
(Nordeck et al., 2020; Tofighi et al., 2021), and none have compared the
full cascade of OUD treatment outcomes before versus during the
pandemic. Of the two studies that examined patient outcomes, neither
included patients who were referred to buprenorphine treatment but did
not initiate care. Tofighi and colleagues examined outcomes of patients
who initiated buprenorphine treatment via telehealth during the initial
surge of the pandemic in New York City (Tofighi et al., 2021). In that
study, 54% of patients were retained in treatment at 8 weeks (and 27%
were transitioned to a community treatment program). In the other
study, Nordeck and colleagues reported a sharp increase in patients who
completed an initial visit and initiated treatment during the pandemic in
Baltimore (Nordeck et al., 2020). They found no differences in patient
characteristics or treatment outcomes among patients who initiated
treatment before versus during the pandemic. In addition, 64% of their
patients were retained in treatment at 30 days. While our 90-day
treatment retention rate during the pandemic is similar to these
studies (68% of patients who initiated treatment during the pandemic
were retained at 90 days), we found approximately a 50% reduction in
the number of patients who were referred, completed an initial visit, and
initiated treatment during the pandemic. In addition, unlike Nordeck
and colleagues, we found differences in patient characteristics between
those referred before versus during the pandemic. One important dif-
ference we found is that those referred to buprenorphine treatment

during (versus before) the pandemic were more likely to have private
insurance. Therefore, the reduction in referrals could reflect the lack of
access to technology needed to access buprenorphine treatment or
competing priorities, particularly among those without private insur-
ance. The differences in findings between our study and others’ studies
may also reflect the severity of the COVID-19 pandemic, the availability
of buprenorphine treatment, and the subsequent public health responses
in New York City versus Baltimore.

Our findings add to the literature, as we examined treatment out-
comes throughout the OUD cascade of care, including referrals to
treatment, scheduled and completed initial visits, treatment initiation,
and 90-day retention. In addition, our comparison of patient outcomes
before versus during the COVID-19 pandemic adds rigor to our study.
Despite the devastation in the Bronx and unprecedented changes in
health care delivery, treatment outcomes were similar before and during
the pandemic. In addition, in exploratory analyses, we found improved
treatment retention during the pandemic among patients who initiated
treatment. This finding remained when treatment retention was defined
using prescription data, visit data, or a combination of both (data not
shown). During the pandemic, we believe that our patients were likely to
achieve similar or better outcomes to patients prior to the pandemic
probably because of two key reasons. First, although not optimal for all
patients, telehealth likely increased access to care for some patients,
allowing for buprenorphine treatment without increasing risk of COVID-
19 infection. Second, focusing on harm reduction as a guiding principle
in treatment likely improved access and retention in care. It is also
possible that other unmeasured patient factors, like motivation, could
have influenced this outcome. While incorporating telehealth and harm
reduction into buprenorphine treatment during a public health emer-
gency was critical, extending these strategies into routine buprenor-
phine treatment may further improve access to OUD treatment and OUD
treatment outcomes.

Our study has limitations, including examining buprenorphine
treatment occurring in a single health care system in the Bronx, which
was extraordinarily impacted by the COVID-19 pandemic. Thus, our
findings may not be generalizable to other areas or health care settings
which experienced milder effects of the pandemic. However, because
the Bronx was the early epicenter of the pandemic in the US, our findings
reflect treatment outcomes that occurred in one of the most challenging
circumstances of a public health emergency. In addition, our sample size
was small. Therefore, we were likely underpowered to detect differences
between the groups of patients referred before versus during the
pandemic, and we had limited ability to conduct robust multivariable
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analyses. Our study was limited to patients’ characteristics and out-
comes that were available in our program logs and EMR. Finally, nearly
half of the patients referred to buprenorphine treatment reported they
were taking buprenorphine at the time of referral (e.g., prescribed
buprenorphine while hospitalized and upon discharge—the time of
referral). While this is not unusual, clinical sites that are referred pa-
tients without buprenorphine experience could have different outcomes.

In conclusion, despite unprecedented devastation of the COVID-19
pandemic to the Bronx in the spring of 2020, OUD cascade of care
outcomes (initial visit scheduled, initial visit completed, treatment
initiated, retained in treatment at 90 days) were similar among patients
referred to office-based buprenorphine treatment before versus during
the COVID-19 pandemic. Among patients who initiated buprenorphine
treatment, treatment retention was better during (versus before) the
pandemic. During a public health emergency, incorporating telehealth
and prioritizing harm reduction are key strategies to maintain optimal
OUD treatment outcomes.
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