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Abstract

Objectives: Buprenorphine is a highly effective medication for the treatment of opioid
use disorder, but it can cause precipitated withdrawal (PW) from opioids. Incidence,
risk factors, and best approaches to management of PW are not well understood.
Our objective was to describe adverse outcomes after buprenorphine administration
among emergency department (ED) patients and assess whether they met the criteria
for PW.

Methods: This study is a case series using retrospective chart review in a convenience
sample of patients from 3 hospitals in an urban academic health system. This study
included patients who were reported by clinicians as potential cases of PW. Rele-
vant clinical data were abstracted from the electronic health record using a structured
retrospective chart review instrument.

Results: A total of 13 cases were included and classified into the following 3 categories:
(1) PW after buprenorphine administration consistent with guidelines (n = 5), (2) PW
after deviating from guidelines (n = 4), and (3) protracted opioid withdrawal with no
increase in Clinical Opiate Withdrawal Scale score (n = 4). A total of 11 patients had
urine drug testing positive for fentanyl, and 11 patients received additional doses of
buprenorphine for symptom management. Of the patients, 5 had self-directed hospital
discharges, and 6 were ultimately discharged with prescriptions for buprenorphine.
Conclusions: Cases of adverse outcomes after buprenorphine administration in the
ED and hospital meet criteria for PW, although some cases may have represented
protracted opioid withdrawal. Further investigation into the incidence, risk factors,
management of PW as well as patient perspectives is needed to expand and sustain

the use of buprenorphine in EDs and hospitals.
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1 | INTRODUCTION

1.1 | Background

Implementation of buprenorphine protocols in emergency depart-
ments (EDs) has become a public health priority with the goal of
increasing low-barrier access to this evidence-based treatment.’?
Buprenorphine is a partial mu-opioid agonist with a high affinity for
the mu-opioid receptor.3 Because of its pharmacologic profile, a risk
of initiating this medication is that it can displace lower affinity ago-
nists from opioid receptors and cause precipitated opioid withdrawal
(PW).3 Although definitions vary, PW is characterized by a rapid wors-
ening of opioid withdrawal symptoms shortly after buprenorphine
administration.* To avoid PW, guidelines recommend that buprenor-
phine should only be administered after patients experience moderate

to severe withdrawal, typically 6 to 24 hours after the last opioid use.”

1.2 | Importance

Adverse outcomes from buprenorphine induction are associated with
poor retention in opioid use disorder (OUD) treatment for patients
and may deter further implementation efforts.®” However, the inci-
dence and risk factors for PW have not been well described in any
population.*8 Emerging evidence suggests that the prevalence of
fentanyl may further complicate buprenorphine induction.” %€ In addi-
tion, inadequate treatment of withdrawal may discourage patients
from future use of buprenorphine.® Newer strategies have altered
traditional buprenorphine protocols in individuals who use fentanyl,
including low-dose induction, high-dose induction, and deferral of

treatment for longer periods of abstinence.

1.3 | Objective

In this study, we describe a series of cases in which emergency and hos-
pital clinicians reported adverse outcomes after the administration of
buprenorphine. We describe the characteristics of patients who expe-
rienced these complications, the progression of withdrawal symptoms
over time, and the strategies used to manage symptoms. The goals were
to characterize common features of these events, including whether
they met the criteria for PW and whether the induction protocols were
followed, and generate hypotheses for future studies examining the

incidence, prevention, and management of precipitated withdrawal.

2 | METHODS

2.1 | Study design and setting

This study is a case series using a retrospective chart review in a
convenience sample of patients from hospitals in an urban academic
health system. The study period was December 2020 to March 2022.

The Bottom Line

Buprenorphine is a highly effective medication for the treat-
ment of opioid use disorder, but it can cause precipitated
withdrawal. In this case series of 13 emergency department
patients with reported precipitated withdrawal, some cases
met the criteria, whereas others resembled protracted opioid
withdrawal. Nearly all patients tested positive for fentanyl,
used opioids in the preceding 24 hours, and received subse-
quent doses of buprenorphine for symptom control. These
observations underscore the challenges that concern for pre-
cipitated withdrawal may pose for buprenorphine initiation

in acute care settings.

During the study period, the health system implemented a coordinated
program to increase buprenorphine treatment for OUD in acute
care hospitals and EDs.!? The University of Pennsylvania Institu-
tional Review Board determined this study was exempt from review.
This study followed recommended guidelines for reporting case

series.1213

2.2 | Selection of participants

This study included patients identified by an emergency or hospital-
ist clinician as having an adverse outcome of worsening withdrawal
symptoms after buprenorphine administration. As part of a quality
improvement initiative, cases were referred for review at the discre-
tion of the treating clinician via messaging in the electronic health
record (EHR) to a study author (J.P), a physician with expertise in
addiction medicine, emergency medicine, and medical toxicology.'® All
patients initially presented to the ED; however, this study included
cases in which buprenorphine was administered either in the ED or
inpatient ward within 1 day of admission. For additional context, we
extracted EHR data for patients during the study period who were
administered buprenorphine but not reported to have concern for PW,
although we do not directly compare characteristics between these

groups nor intend to estimate PW incidence within this population.

2.3 | Measurements and outcomes

Relevant clinical data were abstracted from the EHR. We developed
a structured chart review instrument to standardize the abstraction
of chart elements, which is available in Supplement S1, and developed
according to optimal practices for retrospective chart review.'* After
pilot testing and training with senior members of the study team (A.S.K.
and J.P), 2 unblinded chart reviewers (A.S. and S.F.) independently
reviewed 2 patient charts, selected at random, to compare the relia-

bility of the instrument. Interrater reliability was calculated at 97%.1°
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The remainder of the charts were abstracted by 1 reviewer (S.F.). Any
chart elements that were ambiguous during abstraction were resolved
through discussion with the study team. To describe the characteristics
of study participants in the context of all ED patients who were admin-
istered buprenorphine during the study period, we used additional data
extracted from the EHR as previously described.?

For all participants, we used the medication administration record
to identify the dose and timing for medication administration. The first
dose of buprenorphine administered in the ED or hospital setting was
labeled as the anchor event before the adverse outcome suspected to
represent PW. We then identified the values, individual components,
and timing of all Clinical Opiate Withdrawal Scale (COWS) scores
recorded in the EHR using a structured flowsheet tool as well as clin-
ician documentation. In addition to structured COWS documentation,
we extracted additional free-text descriptions of symptoms attributed
to PW from physician and nursing documentation.

We identified additional patient and clinical characteristics through
the systemic review of EHR problem lists and clinical encounters within
the prior 6 months. Using physician and nursing documentation, we
identified patient-reported patterns of substance use, including time
and modality of last illicit opioid use. We obtained the results of urine
drug testing (UDT) collected during the encounter. Of note, the routine
UDT performed in this health system detects fentanyl and reports it
separately from other opioids. Finally, we extracted the available data
on the clinical course after buprenorphine administration, including the

time to symptom improvement and patient disposition.

2.4 | Data analysis

Analysis of the extracted data focused on 2 main objectives. First, we
determined whether cases met the criteria for PW and whether clini-
cians deviated from the local buprenorphine induction guidelines that
existed during the study period (Supplement S2). We defined PW as an
increase in COWS score by 6 within 2 hours of receiving buprenorphine
and/or documentation that specifically describes acutely worsening
withdrawal symptoms.*1¢:17 We also defined protracted opioid with-
drawal as a persistent elevation in the COWS score for 2 hours after
buprenorphine administration without evidence of acute increase.”
We then classified cases according to the following categories:
(1) PW after guideline-based buprenorphine administration, (2) PW
after deviating from guideline-based buprenorphine administration, or
(3) protracted opioid withdrawal, characterized by no acute change
in recorded COWS score or other specific documentation of acutely
worsening withdrawal symptoms.

The second objective was to describe the clinical course of patients
after the event, including medications administered to manage with-
drawal symptoms, duration of symptoms, and patient outcomes. We
performed a qualitative analysis of free-text descriptions of clinician
documentation on the features and clinical course of PW that were not
captured in quantitative measures. Descriptive tables and figures were
created using Microsoft Office 2011.

TABLE 1 Patient characteristics (N = 13)

Patient characteristics

Age, years, mean (SD) 37.0(10.1)
Sex, n (%)

Male 7(53.8)

Female 6(46.2)
Race/ethnicity, n (%)

Non-Hispanic White 4(30.8)

Non-Hispanic Black 7(53.8)

Hispanic 2(15.4)
Mood disorder, n (%) 6(46.2)
Anxiety disorder, n (%) 3(23.1)
Psychosis, n (%) 1(7.7)
ED visits in preceding 1 year, mean (SD) 3.0(5.7)
Hospitalizations in preceding 1 year, mean (SD) 1.7 (3.0)
Stably housed, n (%) 8(61.5)
Reason for ED visit, n (%)

Opioid withdrawal symptoms 5(38.5)

Treatment for OUD 3(23.1)

Medical complication of OUD? 2(15.4)

Medical 3(23.1)
Setting of buprenorphine induction, n (%)

ED 9(69.2)

Hospital 4(30.8)
ED disposition, n (%)

Discharge to self-care 2(15.4)

Discharge to OUD treatment facility 2(15.4)

Left against medical advice 0(0.0)

Acute care hospital admission 9(69.2)
Hospital disposition (n = 9), n (%)

Discharge to self-care 2(15.4)

Discharge to OUD treatment facility 1(7.7)

Left against medical advice 5(38.5)

Deceased 1(7.7)
Primary encounter diagnosis,? n (%)

OUD-related 7(53.4)

Infectious disease 4(30.8)

Other medical 2(15.4)

Abbreviations: ED, emergency department; OUD, opioid use disorder.
20UD-related category includes opioid use disorder, opioid withdrawal,
opioid dependence, opioid abuse, and other substance use disorders. Infec-
tious disease category includes sepsis and pneumonia, cellulitis, abscess,
endocarditis, spinal epidural abscess, and osteomyelitis. Other medical
includes all other diagnosis that did not fall into either of the aforemen-
tioned pre-specified categories, for example, stroke, heart failure, or acute
kidney injury.
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_ Category 1: POW after standard buprenorphine administration
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Category 2: POW after nonstandard buprenorphine administration for COWS < 8

SPADARO ET AL.
COWS components pre-buprenorphine
awning Tremor Gl upset Goosedesh Restrg pulse rate Pupil sze
Nning Tremor Gl upset Goosellesh Restrg pulse rate Pupl sae

Restlessness Aevdety 8anece oitaches  Runay noser tearirg Sweatng

Category 3: Protracted opioid withdrawal
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FIGURE 1

Yawning Tremor Glupset Goosed mh

Restrg pulse rate Pupil soe

Individual components of COWS score recorded before buprenorphine administration for individual patients by patient category.

Each unique color represents a score for a specific individual study participant (N = 13). COWS components are arrayed from left to right, with the
total score equaling the sum of the individual components (restlessness, anxiety, bone or joint aches, sweating, yawning, tremor, Gl upset,
gooseflesh, resting pulse rate, and pupil size). The top panel (blue shades) indicates patients in category 1 (n = 5, PW after guideline-based
buprenorphine administration), the middle panel (yellow shades) shows patients in category 2 (n = 4, PW after deviating from guideline-based
buprenorphine administration), and the bottom panel (green shades) shows patients in category 3 (n = 4, protracted opioid withdrawal). COWS,
Clinical Opiate Withdrawal Scale; Gl, gastrointestinal; PW, precipitated opioid withdrawal

3 | RESULTS

Atotal of 14 cases were referred to the study team. We excluded 1 case
after referral because the patient received buprenorphine before ED

arrival, leaving 13 cases for review.

3.1 | Patient and clinical characteristics

Demographic characteristics are summarized in Table 1. The mean age
of the patients was 37.0 years (SD, 10.1). A total of 7 (54%) patients

were non-Hispanic Black, 4 (31%) were non-Hispanic White, and 2

(15%) were Hispanic. Of the patients, 10 (77%) presented to the ED
for chief complaints related to OUD, including 5 (39%) for symptoms of
withdrawal, 3 (23%) seeking treatment, and 2 (15%) for medical com-
plications of OUD. We compare key characteristics between the study
participants and ED patients who were administered buprenorphine
but were not reported as having concern for precipitated withdrawal
in Supplement S3.

Clinical data relevant to buprenorphine induction are shown in
Table 2. For the last illicit opioid used, 6 (46%) patients reported fen-
tanyl alone, 2 (15%) reported heroin alone, 4 reported both fentanyl
and heroin (31%), and 1 patient reported “Percocet” (8%). Of the
12 patients for whom UDT was collected, 11 (92%) were positive for
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COWS components post-buprenorphine
Category 1: PW after guideline-based buprenorphine administration
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Category 2: PW after deviating from guideline-based buprenorphine administration (COWS < 8)
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Category 3: Protracted Withdrawal
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FIGURE 2

Individual components of COWS score recorded after buprenorphine administration for individual patients by patient category.

Each unique color represents a score for a specific individual study participant (N = 13). COWS components are arrayed from left to right, with the
total score equaling the sum of the individual components (restlessness, anxiety, bone or joint aches, sweating, yawning, tremor, Gl upset,
gooseflesh, resting pulse rate, and pupil size). The top panel (blue shades) indicates patients in category 1 (n = 5, PW after guideline-based
buprenorphine administration), the middle panel (yellow shades) shows patients in category 2 (n = 4, PW after deviating from guideline-based
buprenorphine administration), and the bottom panel (green shades) shows patients in category 3 (n = 4, protracted opioid withdrawal). COWS,
Clinical Opiate Withdrawal Scale; Gl, gastrointestinal; PW, precipitated opioid withdrawal

fentanyl. The time since last reported opioid use varied from <12 hours
(5, 39%), between 12 and 24 hours (7, 54%), or >24 hours
(1,8%).

Individual components of the recorded COWS score before
and immediately after buprenorphine administration are shown in
Figures 1 and 2. The median preceding COWS score was 12 (interquar-
tile range [IQR], 7-13; range, 5-17). Commonly recorded signs or
symptoms included anxiety (n = 12, 92%), restlessness (n = 10, 77%),

and bone and joint aches (n = 11, 85%). Infrequently recorded signs

and symptoms included piloerection (n = 5, 39%) and mydriasis (n = 4,
31%).

3.2 | Categories of PW
Cases were classified into the 3 categories defined previously. A total of
5(39%) cases were classified in the first category of PW after guideline-

based buprenorphine administration, and 4 (31%) cases were classified
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FIGURE 3 Plot of recorded COWS, buprenorphine administrations, and discharge events over time (minutes) for patients categorized as
precipitated opioid withdrawal (category 1). A black diamond indicates the recorded COWS score at the time (minutes) relative to the first dose of
buprenorphine, the orange cross indicates the dose of buprenorphine (mg) at the time (minutes) relative to the first dose of buprenorphine, and the
red vertical line indicates the time of departure from the ED or hospital. Note: Case 3 received 2 doses of 8-2 mg buprenorphine-naloxone 5
minutes apart after a recoded COWS score of 19. COWS, Clinical Opiate Withdrawal Scale

in the second category of PW after deviation from guideline-based
buprenorphine initiation. In all 4 of the cases in the second category,
the last recorded COWS score before buprenorphine dosing was <8,
which was lower than the treatment guidelines recommended during
the study period. Of note, all 4 patients in the second category had
used illicit opioids <12 hours before presentation. The remaining 4
(31%) cases were classified in the third category of protracted opioid
withdrawal without documentation of acutely worsening opioid with-
drawal despite clinicians labeling the case as a potential occurrence
of PW. Plots of COWS scores and buprenorphine doses over time for
individual patients in each of these categories are shown in Figures 3
to 5. A summary of the qualitative analysis of clinician documentation

describing PW symptoms is available in Supplement S4.

3.3 | Clinical course and outcomes

We summarize the clinical course and management of patients after
the anchor event in Table 3. Of the patients, 11 (85%) received addi-
tional doses of buprenorphine, with a median total dose receiving
18 mg (IQR, 8-22; range, 4-40). All patients received adjunctive med-
ication, most commonly lorazepam (10, 77%), clonidine (7, 54%), and
ondansetron (6, 46%). For 7 cases, symptom improvement was docu-
mented, with a median time of 6.5 hours (IQR, 5.25-24; range, 4.5-28).
Ultimately, 7 (54%) patients were discharged from the ED or hospital
with prescriptions for buprenorphine, 5 (38.5%) patients had patient-
directed medical discharges, and 1 patient expired as aresult of medical

iliness during hospitalization.
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FIGURE 4 Plot of recorded COWS, buprenorphine administrations, and discharge events over time (minutes) for patients categorized as
precipitated opioid withdrawal after non-standard buprenorphine initiation (category 2). A black diamond indicates the recorded COWS score at
the time (minutes) relative to the first dose of buprenorphine, the orange cross indicates the dose of buprenorphine (mg) at the time (minutes)
relative to the first dose of buprenorphine, and the red vertical line indicates the time of departure from the acute care setting. COWS, Clinical

Opiate Withdrawal Scale

4 | LIMITATIONS

This study has several limitations. First, this study was a small case
series involving a convenience sample of patients. Cases were iden-
tified through clinician report to a local addiction medicine expert,
possibly leading to selection bias. Second, this study did not include
controls to allow comparisons of patients who developed PW and
those who did not. Third, this study collected retrospective data from
the EHR, limiting the data to that entered by clinicians in the course
of clinical care as well as introducing inconsistencies in timing, length
of follow-up, and adequate documentation. Fourth, the chart abstrac-
tors were not blinded to the study objective. Finally, an additional
unmeasured variable in the local opioid supply is xylazine, which is
increasingly prevalent and may impact opioid withdrawal and response

to buprenorphine in this population.8

5 | DISCUSSION

In this study, we describe a case series of patients with adverse out-

comes after buprenorphine administration. This exploratory study is

one of few to examine PW among patients in an acute care setting.
There are 4 findings that merit further investigation.

First, we identified that potential instances of PW could be further
categorized. Our findings suggest that PW did occur among patients
with moderate to severe opioid withdrawal. For other patients, it is pos-
sible that gradually worsening or undertreated withdrawal symptoms
were interpreted as PW.1617 |n those instances, concern for PW may
prevent clinicians and patients from proceeding with additional doses
of buprenorphine.” Overall, our findings suggest that it may be chal-
lenging for acute care clinicians to pinpoint where patients are on the
arc of this withdrawal syndrome.2%-21 Better discrimination may allow
for alternate buprenorphine induction strategies, which may include
low-dose titration with initial doses ranging between 100 and 500 ug
or high-dose treatment with doses >16 mg.1%22-25 Of note, all patients
in this study received an initial dose ranging from 2 to 8 mg.

Second, we observed common features between cases, although
this study was not designed to quantify risk factors for PW. Regard-
less, it is notable that nearly all patients tested positive for fentanyl.
Emerging evidence suggests that fentanyl may increase the risk for
PW, possibly due to prolonged storage in adipose tissue. In addition,

many patients either reported or tested positive for other substances,



100f 14 Wl LEY

SPADARO ET AL.

Case 10 L Case 11
25 M 16 25 16
14 14
20 20
12 o 17
o £ o E
o " o -
2 % 3 %
9 i 0. b 15 v
] s 2 3 g 2
3 s 3 5
° 10 5 ° 5
e 6 5 s -
13 a 1 o
2 ;& < P
5
X 2 2
L [¥] ] 0
-540 -420 -300 -180 -60 50 180 300 420 540 540 420 300 180 60 50 180 300 420 540
Minutes Minutes
Case 12 Case 13
25 16 25 16
14 14
20 20
12 12 o
aj . 8
5 E 5 E
2 s 3 »
i 15 v s i -
'g (=] B o
3 y o 2
v} 2 E O 8 £
3 s 3 e
T .- © 10 .-
g ° s 2 v
U a o =3
& E; & g
g @ 4 ©
5
5] X b4 2
a 0 4 0
-540 -420 -300 -180 -60 50 180 300 420 540 -540 -420 -300 -180 -60 60 180 300 420 540
Minutes Minutes
FIGURE 5 Plotof recorded COWS, buprenorphine administrations, and discharge events over time (minutes) for patients categorized as

protracted opioid withdrawal (category 3). A black diamond indicates the recorded COWS score at the time (minutes) relative to the first dose of
buprenorphine, the orange cross indicates the dose of buprenorphine (mg) at the time (minutes) relative to the first dose of buprenorphine, and the
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which may complicate the interpretation of COWS scores.*16 [t is also
worth noting that nearly all patients reported that their last use of opi-
oids was within 24 hours. Finally, we observed that commonly scored
components of the preinduction COWS scores were subjective symp-
toms, such as anxiety and pain, rather than objective signs such as
piloerection or mydriasis. For these reasons, recent guidelines have
recommended an increased COWS threshold of 13 for buprenorphine
induction.2¢

Third, patient outcomes fell into 2 general categories. First, 5
of 13 patients had patient-directed discharges (formerly termed
“against medical advice”). Patient-directed discharges for individuals
with OUD are associated with subsequent increased mortality and
rehospitalization.?’-2? Second, all other patients who survived hos-
pitalization received a prescription for buprenorphine at discharge,
indicating ongoing interest in medication treatment despite a difficult
induction. Additional buprenorphine was commonly used to treat PW.
As further evidence is generated, it will be essential for clinicians to
develop protocols to manage suspected PW and communicate with
patients in advance that additional buprenorphine may be indicated.

There is limited evidence regarding the incidence of PW. A supple-
mental analysis of randomized clinical trial data estimated incidence to
be 1% across multiple EDs, whereas a survey of patients using fentanyl

who were entering residential treatment found that 36.5% reported

having experienced severe withdrawal after buprenorphine.24830:31

Going forward, it is essential to describe the full range of suboptimal
outcomes after buprenorphine administration in real-world settings.
It is essential to anticipate the negative impact of even rare cases in
individual EDs to sustained implementation. Most important, there
is an urgent need to address patient concerns about the risks of
buprenorphine.”

In summary, we describe a case series of potential PW after
buprenorphine induction among ED or hospitalized patients. Although
buprenorphine remains a highly safe and effective medication to treat
OUD, anticipation of the possible risk of PW should be considered
through discussions with patients as well as protocols for clinicians.
More evidence is urgently needed to predict and avoid PW after
buprenorphine induction in the fentanyl era.
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