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Case report / Artykuł kazuistyczny
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in patients treated with sublingual 
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Abstract

Introduction: Sublingual Naloxone combined 
with Buprenorphine in various formulations has 
been approved for treatment of opioid use disor-
der. Despite its low bioavailability, Naloxone can 
reach systemic circulation and cause adverse ef-
fects. Peripheral edema has been reported as a side 
effect of Buprenorphine/Naloxone but not as a side 
effect of Naloxone in post-marketing data as well 
as other reports elsewhere.
Case description: A  case report is presented 
which includes a patient that experienced bilateral 
peripheral edema related to Buprenorphine/Nal-
oxone combination. After the patient was switched 
to monotherapy with Buprenorphine by itself, 
the side effects resolved.
Commentary: Naloxone given in sublingual for-
mulation may have oral bioavailability despite pre-
vious reports. After reaching systemic circulation, 

Streszczenie
Wprowadzenie: Nalokson podawany podjęzykowo  
w połączeniu z buprenorfiną, w różnych prepa-
ratach, został zatwierdzony do leczenia zaburzeń 
związanych z używaniem opioidów. Pomimo ni-
skiej biodostępności nalokson może dotrzeć do 
krążenia ogólnoustrojowego i wywołać niepożą-
dane skutki. Obrzęki obwodowe jako działanie 
niepożądane buprenorfiny/naloksonu, ale nie 
samego naloksonu, zgłaszano po wprowadzeniu 
preparatu do obrotu (w danych postmarketingo-
wych), jak również w innych doniesieniach.
Opis przypadku: Opisano przypadek pacjenta, u któ-
rego jako działanie niepożądane leczenia kombinacją 
buprenorfiny i naloksonu wystąpił obustronny obrzęk  
obwodowy. Działania niepożądane ustąpiły po 
wprowadzeniu u pacjenta monoterapii buprenorfiną.
Komentarz: Pomimo wcześniejszych doniesień na-
lokson podawany podjęzykowo może mieć doustną 
biodostępność, a po dotarciu do krążenia ogólno-
ustrojowego – powodować działania niepożądane. 
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Obrzęki obwodowe mogą być spowodowane rolą 
naloksonu w antagonizowaniu endogennego ukła-
du opioidowego, co skutkuje przepuszczalnością 
naczyń włosowatych.
Słowa kluczowe: nalokson, obrzęki obwodowe, 
działania niepożądane.

Naloxone has potential for causing side effects. Pe-
ripheral edema may be caused by Naloxone’s role 
in antagonising the endogenous opioid system re-
sulting in capillary permeability.
Keywords: Naloxone, Peripheral edema, Adverse 
effects.

■ Introduction 
Suboxone is a combination product contain-

ing Buprenorphine (a partial opioid agonist) and 
Naloxone (an opioid antagonist). It is a synthetic 
opioid used for treatment of opioid use disorder 
and chronic pain syndrome. The  combination 
product containing Buprenorphine/Naloxone 
has been regarded as safer compared to the sin-
gle entity Buprenorphine. This is due to the Nal-
oxone component which is thought to be “acti-
vated” only if dissolved and used intravenously 
antagonising the  mu (µ) receptors in the  brain. 
This is the  reason behind combining Naloxone 
with Buprenorphine in the combination product 
to prevent overdose and diversion.

The recognised side effects of Buprenorphine/
Naloxone combination are often attributable to 
the  partial opioid agonist Buprenorphine com-
ponent of  the  medication and include nausea, 
vomiting, constipation, headache, abdominal 
pain and hyperhidrosis [1]. Peripheral edema is 
listed as a side effect of Buprenorphine/Naloxone 
combination without specified rate but not listed 
as a side effect for single agent Buprenorphine in 
post-marketing analysis [1].

Naloxone which is an  opioid antagonist 
is thought to have low oral bioavailability in 
healthy subjects. The  oral availability of  Nalox-
one in healthy subjects has been studied at vari-
ous doses. The mean oral absolute bioavailabili-
ty of Naloxone in one study was less than 2% at 
doses ranging from 5 mg to 120 mg [2]. How-
ever subsequent studies have casted doubt on 
this assumption with at least one study showing 
significant absorption of  sublingual Naloxone 
(92.7%) in patients prescribed the  combination 
Buprenorphine/Naloxone products [3]. In addi-
tion, these patients were found to have signifi-
cant quantifiable concentrations of  Naloxone in 
the urine toxicology testing [3].

The case presented herein is a  patient who 
developed peripheral edema 3 weeks after initi-
ation of  Buprenorphine/Naloxone combination. 
The  patient’s edema resolved after a  switch was 
made to single agent Buprenorphine.

■ Case description
A 32-year-old male with a  history of  gastro-

esophageal reflux disease and opioid use disorder 
was initiated on Suboxone (Buprenorphine/Nalox-
one) at starting dose of 8 mg sublingual per day with 
dose titration over one week. He was stabilised on 
the medication at a dose of 24 mg sublingual per day. 
His only other medication was Pepcid 20 mg orally 
per day. After 3 weeks of treatment, the patient re-
ported lower extremity edema bilaterally but more 
on the right lower extremity. There were no changes 
of edema with position per patient report. Physical 
examination was remarkable for pitting edema grade 
2 (3-4 mm depth) on the right and grade 1 (2 mm) 
on the left. The edema was located over the dorsum 
of the feet and in the pretibial areas bilaterally. There 
were no changes in skin temperature, colour or tex-
ture. Systemic evaluations including complete blood 
count, urinalysis, electrolytes, creatinine, blood sug-
ar, thyroid stimulating hormone and albumin were 
all within normal limits. Given the  acute nature 
of  onset of  edema and slight right-sided predom-
inance, Wells criteria [4] were used to determine 
the probability of deep venous thrombosis (DVT). 
The  patient was determined to have Wells score 
0 thus blood D-dimer test was used as first step in 
the diagnosis of DVT since patient had low pre-test 
probability. D-dimer testing was negative. Next, 
a search in drug data base was conducted looking for 
potential medication side effects as the cause of pe-
ripheral edema. The search indicated peripheral ede-
ma as a possible medication side effect due to Bu-
prenorphine/Naloxone [1] but did not reveal Pepcid 
as a potential cause [5]. Finally, the inactive ingredi-
ents of the Buprenorphine/Naloxone Film formula-
tion that the patient was taking were identified and 
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researched drug databases to rule out as a potential 
secondary cause of edema. Per US Food and Drug 
Administration website [6], the inactive ingredients 
include Polyethylene oxide, hydroxypropyl methyl-
cellulose, maltitol, acesulfame potassium, lime fla-
vour, citric acid, FD&C yellow No. 6 and white ink. 
None of these agents at the low concentrations with-
in the film formulation was found to be a potential 
source for peripheral edema [7-13]. The  patient’s 
edema was thought to be related to Naloxone. Bu-
prenorphine/Naloxone combination was discontin-
ued and the patient was started on Buprenorphine 
monotherapy 24 mg sublingual per day. After two 
weeks, the patient’s edema was resolved.

■ Commentary
Recent research shows that Naloxone when 

used sublingually is absorbed and reaches sys-
temic circulation [3]. In addition, the  research 
also shows that patients prescribed the  combi-
nation product Buprenorphine/Naloxone have 
significant quantifiable concentrations of  Nal-
oxone when urine drug screening is performed 
[3]. After reaching the  circulation, Naloxone 
can cause side effects reported by patients taking 
combination products including peripheral ede-
ma. Drug-induced peripheral edema caused by 
Naloxone may be under recognised and misdiag-
nosed. The mechanism for this side effect has not 
been fully elucidated though it is hypothesised 

that Naloxone in the systemic circulation may be 
involved in modulation of local edema via the en-
dogenous opioid system. Naloxone is a competi-
tive antagonist of mu, kappa and sigma receptors 
with higher affinity for the mu (µ) receptors [14]. 
Multiple studies using various opioid agonists and 
Naloxone have explored the  role of  endogenous 
opioid system in the modulation of  inflammato-
ry reactions and microvascular leakage in animal 
models [15-17]. Multiple opioid receptors includ-
ing mu, kappa and delta have been shown to par-
ticipate in the  inflammatory response regulation 
by the endogenous opioid system [18].

Studies in animal models have shown in-
volvement of  the  endogenous opioid system in 
the physiological response to local injury, resulting 
in microvascular leakage in the  inflamed tissues. 
[15]. This may explain the  mechanism by which 
Naloxone can cause peripheral edema via precap-
illary arteriolar vasodilation (vasodilatory edema) 
or increased capillary permeability (permeability 
edema).

Further research in this area is needed to de-
termine the  exact mechanisms behind Nalox-
one-induced peripheral edema. In addition, other 
side effects reported by patients on combination 
Buprenorphine/Naloxone but not on single agent 
Buprenorphine may be attributed to the Naloxone 
component. These include anxiety, headache, dia-
phoresis and mood changes. Further research may 
also be needed in this area.
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