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INTRODUCTION

The COVID-19 pandemic created unique challenges for
treatment of opioid use disorders (OUD). Opioid overdoses
have increased,1 even as restrictions on prescribing of
buprenorphine—used to treat OUD—have been eased by
expanded access via telemedicine. Studies have examined
shifts in buprenorphine prescribing during the early pandem-
ic,2–5 but findings about initiation of buprenorphine
treatment—a key parameter in assessing disruption of
care—are conflicting. A study of Texas Prescription Drug
Monitoring Program (PDMP) data found a marked increase in
new buprenorphine patients in the first 90 days of the pandem-
ic,2 while a study using Optum commercial data found a
decrease in new buprenorphine patients.3 These studies, how-
ever, extend only 23 to 32 months into the pandemic. Moreover,
studies using commercial insurance data miss key populations
that do not have, or that lose, commercial insurance.3–5

To examine these trends over a longer time period and
among all patients filling buprenorphine, we used all-payer
controlled substance prescription data from Pennsylvania to
examine changes in outpatient buprenorphine dispensing after
the start of the pandemic, using data from January to October
2020 compared to a similar time period in 2019.

METHODS

We analyzed data from the Pennsylvania PDMP, which col-
lects information on all controlled substance prescription fills
in Pennsylvania, regardless of payment type. We identified all
outpatient fills for buprenorphine products (excluding trans-
dermal buprenorphine for pain) from January to October in
both 2019 and 2020. Among these products, approximately
83% were buprenorphine combined with naloxone.
Each week, we calculated the total number of prescriptions

filled and number of unique patients filling buprenorphine.
We also calculated the number of buprenorphine-naïve pa-
tients (defined as not having filled a prescription in the

previous 180 days [or 45 days as sensitivity analysis]) filling
buprenorphine prescriptions each week. Finally, to parse the
effect of the length of prescriptions on overall buprenorphine
dispensing, we examined weekly changes in the days’ supply
of buprenorphine prescriptions and the number of patients
with active buprenorphine prescriptions (the number of pa-
tients with at least 1 day of supply available in a given week).
For each parameter, we performed comparative interrupted

time series regression to compare trends in dispensing in 2019
and 2020 before and after the pandemic started. We defined
pandemic start at calendar week 12, beginning March 22,
2020 (see the figure footnote for details). In a sensitivity
analysis, we excluded week 11 as a transition period.

RESULTS

In 2020, the weekly number of patients filling buprenorphine
prescriptions significantly decreased after week 12, compared
to the same period in 2019 (−1106 patients per week [95% CI:
−1470, −741], P<0.01; Fig. 1A, Table 1). The weekly number
of buprenorphine-naïve patients filling buprenorphine pre-
scriptions also significantly decreased (−297 patients per week
[95% CI: −347, −247], P<0.01; Fig. 1B, Table 1), with an
increase back to 2019 levels by August. The reduction in
buprenorphine prescriptions was accompanied by an increase
in the mean days’ supply (+0.65 days’ supply [95% CI: 0.38,
0.92], P<0.01; Fig. 1C, Table 1). Overall, there was no statis-
tically significant change in patients with an active
buprenorphine prescription (−167 patients per week [95%
CI: −543, 209]), although the rate of growth after week 12
decreased compared to the same period in 2019 (−52 patients
per week [95% CI: −71, −33], P<0.01; Fig. 1D, Table 1).
Results of sensitivity analyses excludingweek 11were similar.

DISCUSSION

The onset of the COVID-19 pandemic in Pennsylvania was
associated with a reduction in both the number of patients
filling buprenorphine prescriptions and new patients initiating
buprenorphine. These changes, however, were accompanied
by an increase in mean days’ supply and no overall change in
the number of patients with active buprenorphine prescriptions.
Although our study was limited to Pennsylvania and only

captures buprenorphine dispensed by pharmacies, it captures
all payers and expands upon the time period of previous
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Fig. 1 Pennsylvania buprenorphine dispensing in January–October, 2019 and 2020. A Patients filling prescriptions for buprenorphine each
week. B Buprenorphine-naïve patients filling prescriptions for buprenorphine. C Mean days’ supply of filled buprenorphine prescriptions. D
Patients with active prescriptions for buprenorphine each week. For each figure, we used the beginning of calendar week 12 (March 22, 2020)
as the transition between analysis periods (corresponding to the date Pennsylvania instituted stay-at-home orders in major counties because of
COVID; 2 weeks after COVID-19 was declared an emergency in Pennsylvania; 1 week before restrictions around telehealth for medication-

assisted treatment services were eased). The transition is indicated in each panel by a dotted vertical line at week 12.
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analyses, with data through October. The observed reduction
in new initiation of buprenorphine has major clinical and
public health importance, highlighting a deficit in treatment
of OUD created by the pandemic and response, despite im-
plementation of policies easing prescribing restrictions nation-
wide. Continuing to ease the ability to initiate buprenorphine
through telemedicine or increasing the number of prescribers
who can start therapy could attenuate the clinical impacts of
these kinds of disruptions.
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Table 1 Changes in Buprenorphine Fill Patterns, January to October 2019 and 2020

Patients filling
buprenorphine
prescriptions
(95% CI)

P
value

Buprenorphine-
naïve patients
(95% CI)

P
value

Mean days’
supply
(95% CI)

P
value

Patients with
active
buprenorphine
prescriptions
(95% CI)

P
value

Change at transition
2019 267.7

(53.6, 481.7)
0.02 103.3

(64.5, 142.1)
<0.001 0.16

(−0.01, 0.34)
0.07 284.7

(109.3, 460.1)
0.002

2020 −838.1 (−1133.0,
−543.2)

<0.001 −193.5
(−224.6, −162.5)

<0.001 0.81
(0.61, 1.01)

<0.001 118.1
(−214.6, 450.7)

0.48

Difference
−1105.8 (−1470.2,
−741.4)

<0.001 −296.8
(−346.5, −247.1)

<0.001 0.65
(0.38, 0.92)

<0.001 −166.7
(−542.7, 209.4)

0.38

Post-intervention weekly
growth rate
2019 29.5

(22.4, 36.6)
<0.001 −0.4

(−1.4, 0.6)
0.40 0.018

(0.012,
0.023)

<0.001 123.6
(113.6, 133.6)

<0.001

2020 23.2
(18.9, 27.4)

<0.001 6.2
(5.4, 7.0)

<0.001 −0.008
(−0.010,
−0.006)

<0.001 71.6
(55.9, 87.3)

<0.001

Difference
−6.3
(−14.6, 1.9)

0.13 6.6
(5.4, 7.9)

<0.001 −0.026
(−0.032,
−0.020)

<0.001 −52.0
(−70.6, −33.4)

<0.001

The change at transition in 2019 and 2020 represents the immediate change at week 12 in the regression model (e.g., change in the weekly number of
patients filling prescriptions for buprenorphine). The difference in the change at transition is the difference between the 2019 and 2020 changes. The
post-intervention weekly growth rates in 2019 and 2020 are determined from regression coefficients for the treatment (2020) and control (2019) groups
in the post-intervention linear time trends from the comparative interrupted time series analysis. The difference in post-intervention weekly growth rates
is the difference between the 2019 and 2020 coefficients
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