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Abstract

Full p-opioid agonists are commonly employed in advanced disease to relieve dyspnea of various etiologies.
Although there are ongoing debates and studies regarding the relative efficacy of different agents, a factor lim-
iting more general use is a concern about side effects, in particular respiratory depression. Buprenorphine is a
partial p receptor agonist and a k-opioid receptor antagonist, with a better safety profile than full p receptor
agonists. We conducted a literature search, which did not reveal any studies looking at the use of buprenorphine
to treat dyspnea. We also report a case series of three patients with dyspnea of various etiologies treated with
buprenorphine, with an apparent excellent response of dyspnea to treatment, without any significant side ef-
fects. Given those results, as well as the potential impact of k-opioid receptor antagonism on dyspnea-associated
anxiety, we conclude that there is a need for controlled studies of buprenorphine against full p-opioid agonists
for the symptomatic treatment of dyspnea in palliative care.
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Introduction
Opioids are commonly used in the palliative treatment
of dyspnea of multiple etiologies. Buprenorphine is a pi-
opioid receptor (MOR) partial agonist, and a k-receptor
antagonist. It is considered safer than full MOR agonists
in terms of respiratory depression risk."* Evidence sug-
gests that a limiting factor to the prescription of opioids
for dyspnea is a concern about safety and side effects.>*
In addition, although expert opinion considers low-
dose full MORs helpful in the treatment of refractory
dyspnea, their benefit has been difficult to demonstrate
in randomized controlled settings.>® One reason for
this may be that assessment of dyspnea through ques-
tionnaires may be underestimating the impact of treat-
ment as patients may increase their activity level to
reach their previous breathlessness severity level if the

treatment is helpful; it has been suggested that more
objective measures, such as use of accelerometers to
measure changes in activity, may be better suited to
assess treatment effects.”® Nevertheless, patients seen
in palliative care settings often suffer from comorbid
pain, also raising concerns about need for higher opioid
doses (and hence side effects) than might suffice to
treat isolated dyspnea.

Buprenorphine thus represents an intriguing option
for the treatment of dyspnea, both for its different ac-
tions on MORs compared with traditional opioids
and for its intrinsic safety including at higher doses,
which could help overcome barriers in prescription,
particularly from nonpalliative specialists.

We sought to determine whether buprenorphine
had been examined as a treatment for dyspnea. In the
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absence of previously reported evidence, we submit a
case series of patients with dyspnea treated using trans-
mucosal buprenorphine preparations in the setting of ad-
vanced chronic obstructive pulmonary disease (COPD)
and cancer. Transmucosal formulations of buprenor-
phine exist, among others, as dissolving films (buccal
or sublingual) of either plain buprenorphine at low
doses (micrograms) intended for chronic pain manage-
ment, or as a combination of buprenorphine and nalox-
one (the latter is intended as a deterrent for misuse
through injection and remains inactive when the film
is taken through the transmucosal route) intended for
treatment of opioid dependence, with buprenorphine
typically in milligrams range. Dosing for chronic pain
in opioid-naive patients is 75 mcg once daily to every
12 hours, titrated up to 150 mcg every 12 hours. By con-
trast, dosing of buprenorphine-naloxone for opioid use
disorder (OUD) typically starts at 2 mg buprenorphine,
with usual range up to 24 mg daily in divided doses.”

Review of the Literature

We conducted a literature search in October 2020 in
MEDLINE, PubMed, Cochrane Library, CINAHL,
Google Scholar, ClinicalTrials.gov, and EU Clinical
Trials Register for English language articles using a
keyword search strategy of (dyspnea OR dyspnoea
OR breathlessness OR shortness of breath) AND
buprenorphine. Reference lists in relevant articles were
also reviewed.

No study on the use of buprenorphine for the treat-
ment of dyspnea was found. Seven articles evaluating
treatment of pain with buprenorphine mentioned
dyspnea. Two publications originating from one
randomized, unblinded, and nonplacebo controlled
study reported a lack of impact of transdermal bupre-
norphine on dyspnea as measured by quality-of-life
questionnaires.'™'" Of note, patients with “symptoms
of respiratory insufficiency” were excluded and none
of the tested opioids had any effect on dyspnea, which
was attributed to low severity of dyspnea in study
patients.

Five studies reported dyspnea as an adverse effect of
buccal and transdermal buprenorphine used for treat-
ment of chronic noncancer-related pain: two random-
ized trials reported dyspnea in 1 out of 254 and 0.5% of
patients in the buprenorphine group, respectively.'>"?
One randomized trial reported dyspnea and chest
pain in 1 of 36 patients treated with buprenorphine.'*
The two remaining studies were incorporated in a ret-
rospective analysis concluding that the incidence of
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dyspnea did not differ significantly between placebo
and buprenorphine groups."

Case Series

We present a series of three patients seen in our palli-
ative care clinics for whom transmucosal (both buccal
and sublingual) buprenorphine was prescribed for
dyspnea and other symptoms.

All patients provided written informed consent for
inclusion in this report. None of the patients experi-
enced adverse effects attributable to buprenorphine, al-
though they all required laxative therapy to prevent
constipation.

Case 1: A 63-year-old woman with emphysema

and pulmonary hypertension

This patient was diagnosed with COPD by pulmonary
function testing (PFT) in 2017, and was at the time of
referral classified as Global Initiative for Chronic
Obstructive Lung Disease stage 3D. Moderate pulmo-
nary hypertension was diagnosed by transthoracic
echocardiography. She also suffered from chronic
pain resulting from a motor vehicle incident in
2014. After her second hospitalization for a COPD
exacerbation within a year, she was found to have
comorbid severe OUD. She endorsed relief of her
dyspnea with heroin use. Given two strong indica-
tions for prescription of buprenorphine (chronic
pain and OUD), she consented to treatment with
sublingual buprenorphine-naloxone and sought to
discover whether buprenorphine also improved her
breathlessness.

She was eventually titrated to a stable split dose of
8 mg buprenorphine three times daily, and has remained
abstinent of other opioids.

After one week of treatment, the patient’s family
noted that she no longer needed to stop to catch her
breath when walking from her bed to the bathroom.
In addition, buprenorphine helped with chronic pain
that also impacted her activity level, and she was even-
tually able to enroll in pulmonary rehabilitation.

This patient’s experience with buprenorphine and
incidental improvement in dyspnea led us to consider
use in the following cases.

Case 2: A 67-year-old woman with asthma

and metastatic colorectal cancer

This patient’s childhood asthma was well controlled
for decades on chronic prednisone, theophylline,
and montelukast. PFT in 2017 revealed a moderate
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obstructive defect. After her cancer diagnosis in early
2020, which included hepatic metastases, her dyspnea
on exertion increased dramatically. With no apparent
cardiac cause, and a computed tomography angiogram
of her chest revealing no embolism and only millimetric
peripheral lung nodules, a definitive etiology of her wors-
ening dyspnea could not be ascertained. She developed
anemia, but her symptoms did not appear to fluctuate
with changes in hemoglobin level.

Owing to prior experiences of oversedation with
full MOR agonists, a trial of transmucosal buprenor-
phine was agreed upon. Improvement of exertional
dyspnea was noted within 12 hours of the first dose
of 4 mg (sublingual buprenorphine-naloxone formu-
lation), which however caused nausea (no sedation).
The dose was then decreased to 1 mg buprenorphine
once daily in the morning. Continued effect on dysp-
nea on exertion was noted, but lasting only until the
later afternoon. Buprenorphine was thus increased
to 1 mg twice daily just under two weeks after treat-
ment had started.

She measured her functional improvement by noting an
increased step count from 2000 steps a day before treat-
ment initiation (limited by dyspnea) to 6500 steps a day
within two weeks of treatment initiation. No modifications
to her asthma treatments were made during this period.

Case 3: A 56-year-old man with a neuroendocrine
tumor metastatic to thoracic lymph nodes

and lung parenchyma

This patient was diagnosed with cancer of the appendix
causing intestinal obstruction in mid-2019. He later
developed dyspnea on exertion with cough and was
found to have thoracic metastases; there was no clinical
or imaging evidence of prior or underlying pulmonary
or cardiac disease. The patient also suffered from
chemotherapy-induced neuropathic pain for which
he would occasionally use oxycodone. It was verified
that oxycodone administration before activity im-
proved his exertional dyspnea.

Concerns about experienced sedation with oxyco-
done and importance of maximizing activity level led
to an interest in a trial of buprenorphine, given our
prior experience in the other cases. Buccal buprenor-
phine film was initiated at 75 mcg once daily. Within
the first two days of treatment, the patient reported
improved dyspnea and an increase in his activity toler-
ance, from completing all his house chores but lacking
outside activity to resuming yard work and completing
a 1-mile walk. No untoward side effects were noted.
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Conclusion

In this case series, we describe three patients with exer-
tional dyspnea of multifactorial etiology, known to be
opioid responsive, who reported improvement in their
symptoms without adverse events after initiation of
transmucosal buprenorphine. Given these findings,
the significant differences in pharmacology between
buprenorphine and full MOR agonists (including an-
tagonism at K-opioid receptors, which may have a
role in the modulation of anxiety'®) and buprenor-
phine’s favorable safety profile, well-designed con-
trolled studies addressing buprenorphine’s effect on
dyspnea are warranted.
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