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Treatment of Opioid
Use Disorder Attributed

to Fentanyl With
High-Dose Buprenorphine

A Case Report

To the Editors:

S ynthetic opioid-related deaths are largely
being driven by illicitly manufactured

nonpharmaceutical fentanyl (NPF) and fenta-
nyl analogs, including alpha-methylfentanyl,
acetylfentanyl, butyryl fentanyl, and
carfentanil.1 The landscape of NPF use
has been rapidly changing; in 2017, 59%
of all US opioid-related deaths involved
fentanyl, compared with 14% in 2010.2

Treatment of high-potency opioid use dis-
orders involving NPF poses challenges to
clinicians, as current guidelines are supported
by research that did not include participants
using high-potency synthetic opioids. Ear-
lier studies examining μ-opioid receptor
availability in the setting of lower potency
opioid use and treatment with buprenorphine
contributed to the development of opioid ag-
onist dosing guidelines.3,4 Fentanyl and its
analogs have a higher affinity for μ-opioid re-
ceptors and are significantlymore potent than
heroin, and thus may require higher doses of
buprenorphine for effective treatment.1 Lim-
ited information is available in the published
literature to guide medical decision making
regarding the treatment of high-potency opi-
oid use disorders with buprenorphine.5 We
present a case of a patient with opioid use dis-
order attributed to NPF whowas successfully
inducted onto high-dose buprenorphine/
naloxone while admitted to an inpatient facil-
ity and remains engaged in outpatient treat-
ment post-discharge.

CASE REPORT
A 29-year-old man with a history of opioid
use, social anxiety, and electronic cigarette
use was admitted voluntarily to an addic-
tion treatment facility for inpatient manage-
ment of opioid use disorder. The patient
reported a 9-year history of illicit opioid
use, which initially involved the use of oxy-
codone tablets (up to 600–900mg daily). In
the 6 months before admission, he en-
dorsed daily use of intranasal NPF. He de-
nied using prescription or over-the-counter
medications and denied using any sub-
stances aside from NPF and nicotine lead-
ing up to his admission. He had never
received pharmacotherapy for opioid use
disorder. At 30 hours from his last use of
NPF, the patient registered a Clinical Opioid
Withdrawal Scale score of 13. He provided in-
formed consent to undergo buprenorphine/
naloxone induction for maintenance treatment
of severe opioid use disorder. During his
admission, the dose of buprenorphine/
naloxone was increased to address opioid
withdrawal and cravings. Despite receiving
24mg of buprenorphine per day, he continued
to experience opioid withdrawal, for which he
was given as-needed non-opioid medications
(Table 1). A total daily buprenorphine dose
of 32 mg was necessary to fully suppress his
opioid withdrawal and cravings, and non-
opioid medications were discontinued while
on this high-dose regimen.Hewas discharged

and referred to an addiction medicine
specialist for office-based opioid treat-
ment. At 6 months post-discharge, he
continues to be prescribed 32 mg/8 mg
of buprenorphine/naloxone daily by his
outpatient provider, with no reported use
of NPF or other illicit opioids.

DISCUSSION
The effect of opioid addiction on American
society has been substantial. The addition
of buprenorphine products to the addiction
provider's armamentarium has been of crit-
ical importance in combating the opioid ep-
idemic. Indeed, it is for this reason that
buprenorphine has been designated as an
essential medication by the World Health
Organization. With the passage of the Drug
Addiction Treatment Act of 2000, qualified
providers can prescribe buprenorphine in
office-based settings, thereby freeing
opioid agonist therapy from the require-
ment that it be dispensed in licensed opi-
oid treatment programs (OTPs). An effect
of this change in the law has been the ex-
pansion of the number of individuals
with opioid addiction who have access
to this evidence-based therapy in outpa-
tient settings.

Buprenorphine is a semisynthetic opi-
oid that is derived from thebaine, an alkaloid
of the opiumpoppy.Buprenorphine functions
as a high-affinity, low-efficacy μ-opioid re-
ceptor agonist as well as a high-affinity κ-
opioid receptor antagonist, and it also binds
to δ-opioid receptors and opioid receptor–
like 1 receptors.6 Maintenance doses of
buprenorphine range from 4 to 24 mg
per day. The maximum daily dose of
buprenorphine recommended by the Food
and Drug Administration (FDA) is 24 mg,
and previous research demonstrated that dos-
ages higher than 24mg per day have not pro-
vided a clear therapeutic benefit on account
of the ceiling effect associated with the par-
tial agonist actions of buprenorphine.7 This
dosing recommendation has been echoed
in Treatment Improvement Protocol 63:
Medications for Opioid Use Disorder (pub-
lished by the Substance Abuse and Mental
Health Services Administration in 2020),
which offers the recommendation that patients
not responding to doses of buprenorphine
at the upper limit approved by the Food
and Drug Administration (ie, 24 mg per
day) should be considered for methadone
treatment. It is important to note, however,
that the data relied on in determining these
buprenorphine dosing guidelines did not
include subjects using high-potency opi-
oids, such as NPF. In their study published
in 1996, Compton and colleagues8 indi-
cated that higher doses of buprenorphine
may be required to stabilize certain pa-
tients. Also, there is a suggestion that the
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severity of opioid addiction may corre-
spond to a higher dose of buprenorphine
being necessary to effectively treat opioid
use disorder.9 Indeed, it is noted in the
literature that patients using high doses of
opioids require 90% μ-opioid receptor
occupancy (corresponding to 5–6 ng/mL
plasma concentration of buprenorphine)
for optimal therapy, and not 70% (2–3 ng/
mL plasma concentration) that is typically
necessary for treatment of opioid use disor-
der associated with lower potency opioids;
patients may need 32 mg of buprenorphine
per day to achieve 90% receptor occu-
pancy.4,10 Given that the potency of NPF
and its analogs is several times greater than
the potency of heroin or oxycodone,11 it is
possible higher doses of buprenorphine
may be needed to fully suppress cravings
and withdrawal. Furthermore, research has
revealed that 32 mg of buprenorphine pro-
duced no greater respiratory depression
than 16 mg, and there is evidence that use
of high-dose buprenorphine (32 mg per
day) may induce less euphoria than lower
doses (8–16 mg), which is relevant from
an abuse potential standpoint.12

This case highlights the need for addi-
tional investigation into the effectiveness of
buprenorphine doses exceeding 24 mg per
day in treating opioid use disorder attrib-
uted to NPF. We concede that without a
control for this case, the decrease in with-
drawal symptoms could be attributed in
part to the effect of time from last opioid
use, because it is difficult to ascertain the
degree to which the higher dose of
buprenorphine was directly responsible
for alleviating withdrawal. Nevertheless,
if high-dose buprenorphine is effective
in stabilizing patients, then the recom-
mendation calling for patients not fully

responding to buprenorphine 24 mg per
day to be transitioned to methadone war-
rants reconsideration. Although the bene-
fits of methadone therapy for opioid use
disorder are beyond dispute, there are im-
portant advantages to buprenorphine over
methadone. Buprenorphine, unlike meth-
adone, can be prescribed in office-based
practice and does not require enrollment
in an OTP. Many individuals do not have
easy access to OTPs, or they lack the ability
to comply with OTP requirements (such as
daily dosing visits). Also, many patients are
better suited for buprenorphine therapy
based on their medical/cardiac history or
because of potential drug-drug interac-
tions. Although we acknowledge that the
potential for diversion increases with
higher doses of buprenorphine being
prescribed, strategies exist to mitigate
this risk, such as prescribing combina-
tion buprenorphine/naloxone and not the
buprenorphine monoproduct, utilizing ran-
dom pill/film counts, and conducting opioid
confirmation testing. Expecting individuals
with opioid use disorder attributed to NPF
to switch to a medication (methadone) that
may not be accessible or in their best
medical interest without first conducting
a robust study of the utility of high-dose
buprenorphine seems imprudent, because
it may result in a group of patients being
excluded from receiving a potentially bene-
ficial and life-saving treatment.
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TABLE 1. COWS Scoring, Total Daily Dosing of Buprenorphine/Naloxone, and Adjunctive Therapies
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Buprenorphine/Naloxone,

Total Daily Dose, mg
Baclofen 10 mg
PRN, No. Doses

Clonidine 0.1 mg
PRN, No. Doses

Dicyclomine
20 mg PRN, No. Doses

0 13 12 8 3 2 3
1 6 5 8 1 2 1
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3 15 8 20 3 2 3
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10 1 - 16* 0 0 0

*Patient received AM dose of buprenorphine/naloxone before discharge.

COWS, Clinical Opioid Withdrawal Scale; PRN, as needed.

Letters to the Editors Journal of Clinical Psychopharmacology • Volume 41, Number 1, January/February 2021

84 www.psychopharmacology.com © 2020 The Author(s). Published by Wolters Kluwer Health, Inc.

Copyright © 2020 Wolters Kluwer Health, Inc. All rights reserved.

http://www.psychopharmacology.com


6. Coe MA, Lofwall MR, Walsh SL.
Buprenorphine pharmacology review:
update on transmucosal and long-acting
formulations. J Addict Med. 2019;13:93–103.

7. Ciraulo DA, Hitzemann RJ, Somoza E, et al.
Pharmacokinetics and pharmacodynamics of
multiple sublingual buprenorphine tablets in
dose-escalation trials. J Clin Pharmacol. 2006;
46:179–192.

8. Compton PA, Wesson DR, Charuvastra VC,
et al. Buprenorphine as a pharmacotherapy for
opiate addiction: what dose provides a
therapeutic response? Am J Addict. 1996;5:
220–230.

9. Fareed A, Vayalapalli S, Casarella J, et al.
Treatment outcome for flexible dosing
buprenorphine maintenance treatment.
Am J Drug Alcohol Abuse.
2012;38:155–160.

10. Stanciu CN. The state of opioid medication
assisted treatment (MAT). J Alcohol Drug
Depend. 2018;6:e141.

11. Volkow ND, Collins FS. The role of
science in addressing the opioid crisis.
N Engl J Med. 2017;377:
391–394.

12. Walsh SL, Preston KL, Stitzer ML, et al.
Clinical pharmacology of buprenorphine:
ceiling effects at high doses. Clin
Pharmacol Ther. 1994;55:569–580.

Memantine for Behavioral
Symptoms of Hepatic

Encephalopathy Associated
With Alcoholic Cirrhosis

A Case Report

To the Editors:

H epatic encephalopathy (HE) is associ-
ated with severe liver damage such as

fulminant hepatitis, cirrhosis, or portosystemic
shunt. Although detailed mechanisms of brain
neural dysfunction caused by liver failure
remain unknown, it has been considered
that ammonia metabolism is inhibited in
liver failure, and excessive ammonia toxic-
ity may lead to the onset of HE.1 Patients
with HE show a variety of neuropsychiatric
abnormalities such as disorientation, mood
disorder, personality change, and confusion.
These behavioral symptoms of HE are often
improved by treatment for HE itself, and
there is no evidence-based treatment for ag-
gression as a sequela.2

Memantine, a noncompetitive N-methyl-
D-aspartate glutamatergic receptor (NMDAR)
antagonist, is widely used for the treatment
of Alzheimer disease (AD). Alzheimer dis-
ease is believed to be a neurodegenerative
disease associated with neurocytotoxicity
caused by excessive glutamate. The clinical

effects of memantine are thought to be re-
lated to inhibition of NMDARs.3,4 Recent
studies suggest that hyperactivity of gluta-
matergic neural function also exists in alco-
hol dependence and HE.5–7 It has been
suggested that glutamate concentration in
cerebrospinal fluid may be positively corre-
lated with human aggression.8 It has also
been reported that memantine improves
hyperammonemia-associated encephalopa-
thy and acute HE9 in rats, but not in humans.

Here, we report a case of a 70-year-old
male patient with aggressive behavior as a
sequela of HE. The patient was treated suc-
cessfully with memantine.

CASE REPORT
A 70-year-old man was admitted to our
neurology ward with impaired conscious-
ness. The patient typically had a mild tem-
perament but began drinking excessively
after retirement. Despite a diagnosis of al-
coholic cirrhosis at age of 63 years, he con-
tinued drinking excessively until the point
of admission.

On admission, he had a temperature of
39°C, and his Glasgow Coma Scale score
was 5 (eyes, 4; verbal, T; motor, 1). Labora-
tory tests revealed inflammatory activity
and elevated levels of liver enzymes. A
fluid-attenuated inversion recovery mag-
netic resonance imaging brain scan exhib-
ited symmetrical high-signal abnormalities
in the bilateral hippocampus, insular cortex,
inferior frontal lobe, thalamus, midbrain,
and cerebellar cortex (Fig. 1). In addition,
symmetrical high-signal abnormalities in
the pallidus on T1-weighted images
were identified before hospitalization.
Anelectroencephalogram revealed generalized
slow waves and occasional triphasic waves.

The patient was diagnosed with progres-
sive HE. He was treated with Aminoleban,
antibiotics, and antiepileptic drugs including

topiramate. His conscious state gradually im-
proved, and his convulsive symptoms were
controlled by treatment with these drugs. After
a 2-month admission, he recovered and was
transferred to another hospital for rehabilita-
tion. However, he developed a sequela of ag-
gression associated with his HE and could
not continue the rehabilitation program.

After discharge, he was admitted to
the psychiatric ward of our hospital. On ad-
mission, he was disoriented and could not
follow instructions. He resisted treatment
and was hostile toward others. Because of
his aggressive behavior and agitated state,
his cognitive function could not be assessed
with the revised Hasegawa Dementia Scale
or Mini-Mental State Examination. He was
somnolent at night; however, during the
daytime, he was angry and agitated by triv-
ial events. At these times, he was violent to
the point of throwing items.

On admission, we discontinued 200mg/d
of topiramate because of the possibility of
worsening aggression. We started valproic
acid treatment and eventually increased the
dose to 600mg/d while monitoring liver func-
tion. However, his aggression did not improve.

On day 28, we received consent for
the use, and memantine treatment was
started at 5 mg/d, later increasing the dos-
age to 20 mg/d. Throughout treatment, his
psychiatric symptoms gradually improved
and he became calm. His mood stabilized,
and he responded positively to family visi-
tations. However, his impaired cognitive
function did not improve. On day 56, he
was discharged. Because the patient had
cognitive dysfunction associated with HE,
we obtained verbal informed consent from
his wife to publish this case report.

DISCUSSION
To our knowledge, this is the first case
report in which memantine reduced

FIGURE 1. Fluid-attenuated inversion recovery—magnetic resonance imaging brain scan
exhibited symmetrical high-signal abnormalities in the bilateral hippocampus, insular
cortex, inferior frontal lobe, thalamus, midbrain, and cerebellar cortex.
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