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Background: Complex regional pain syndrome is a rare, neuropathic disorder that affects fewer
than 200,000 individuals in the United States annually. Current treatments often focus on pain
management and fall short of relieving symptoms of pain and dystonia in patients.

Objective: The goal of this systematic qualitative review is to evaluate the evidence for the use of
low-dose naltrexone in the treatment of chronic pain syndromes.

Study Design: This is a systematic review.

Methods: PubMed, Embase, and Web of Science were searched for articles containing the
keywords “low-dose naltrexone” AND (“pain” OR “chronic pain” OR “fibromyalgia” OR “complex
regional pain syndrome” OR “neuropathic pain” OR “nociceptive pain”) between 1950 and July
17, 2020. A total of 30 publications were systematically reviewed. Exclusion criteria were articles
that were unavailable in English, focused on acute pain only, and evaluated only animal models.
Case studies were included for the purposes of our qualitative review.

Results: Out of 29 articles, we reviewed 11 prospective studies, 10 case studies, 3 systematic
reviews, 2 retrospective studies, 2 simulation models, and one combination study. Articles focused
on chronic pain syndromes as well as painful rheumatologic disorders and neurological disorders.
We found that low-dose naltrexone treatment was positively associated with symptom relief in
patients experiencing chronic pain, dystonia, and sleep disturbances.

Limitations: Due to the limited number of available articles focusing on the treatment of complex
regional pain syndrome with low-dose naltrexone, the majority of studies analyzed focused on
other chronic pain syndromes.

Conclusions: There is a need for additional prospective and interventional studies addressing
the use of low-dose naltrexone in the treatment of complex regional pain syndrome symptoms.

Key words: Complex regional pain syndrome, reflex sympathetic dystrophy, low-dose naltrexone,
chronic pain, opioid antagonist
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omplex regional

rare, chronic pain disorder affecting only
200,000 individuals each year. It is divided
into 2 categories: CRPS type 1, also known as reflex
sympathetic dystrophy (90% of cases) and CRPS type
2. The prevalence of CRPS type 1 is low, with 5.46 out

of 100,000 individuals affected in the United States
annually (1). Indeed, fewer than 200,000 people
experience CRPS each year (2). Consequently, the
National Organization of Rare Diseases (NORD) has
classified CRPS as a rare or orphan disease (i.e., a disease
that affects fewer than 200,000 people) (2).

pain syndrome (CRPS) is a
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While CRPS type 2 is typically diagnosed follow-
ing nerve damage, CRPS type 1 lacks nerve injuries
(3). The characteristic feature of CRPS is hyperalgesia,
or hypersensitivity to painful stimuli, with pain that is
out of proportion to the original stimulation. CRPS is a
neuroinflammatory condition and patients frequently
experience autonomic, sensory, vasomotor, and motor
dysfunction (such as pain in their limbs and dystonia)
(3). The cause of CRPS is likely multifactorial and the
exact mechanism is still unclear. Evidence suggests,
however, that Toll-like receptors and inflammatory
cytokines play key roles in the mechanistic pathway (3).
Toll-like receptor 4 (TLR4) is believed to be upregulated
during neuroimmune activation, which triggers the
production of proinflammatory cytokines, leading to
allodynia and hyperalgesia (4).

Current treatment of CRPS includes physical and
occupational therapy, pharmacotherapies, and inter-
ventional procedures. Pharmacologic treatments focus
on pain management, steroids, and opioids. Much of
the research on opioid treatments have, thus far, fallen
short in efficacy for CRPS treatment. Low-dose nal-
trexone (LDN) represents a promising avenue for CRPS
treatment due to its unique mechanisms.

Naltrexone is approved for use in the treatment of
alcohol use disorders (AUD) and other addictions, such
as opioid dependence (5). In this context, naltrexone
functions as an opioid antagonist targeting the mu and
delta opioid receptors (6). Off-label uses of naltrexone
have explored its use at lower doses through a different
mechanism for the treatment of inflammatory, rheu-
matologic, and neurologic conditions. These include
multiple sclerosis, fibromyalgia, Crohn disease, chronic
fatigue syndrome (CFS), and—more recently—CRPS.
At the low doses used for these conditions, naltrex-
one is thought to act as an immune modulator. Some
speculate that this mechanism is caused by reduced
neuroinflammation in the case of disorders like CFS
(7). Evidence suggests that, at low doses, naltrexone
antagonizes TLR4 on activated glial cells without the
previously mentioned function as a mu opioid receptor
antagonist (3). Thus, LDN presents a promising thera-
peutic avenue for the treatment of CRPS, a condition in
which TLR4 upregulation is a primary pathway through
attenuation of glial activation and direct targeting of
TLR4 activity (4).

While previous systematic reviews have exam-
ined the use of oral naltrexone at higher doses and
the prevalence of serious adverse events (SAEs), the
widespread usages of LDN for chronic pain and inflam-

matory conditions have not yet been analyzed (5). The
goal of this qualitative review is to examine the exist-
ing literature supporting the use of LDN in the treat-
ment of pain in various disorders and, specifically, the
evidence for LDN to treat chronic pain syndromes, such
as CRPS. Furthermore, we will explore current gaps in
knowledge on the use of LDN for CRPS, where further
study is required.

METHODS

Search Strategy

PubMed, Embase, and Web of Science were
searched for the following keywords: “low-dose na-
Itrexone” AND (“pain” OR “chronic pain” OR “fibro-
myalgia” OR “complex regional pain syndrome” OR
“neuropathic pain” OR “nociceptive pain”). Publica-
tions between 1950 and July 17, 2020, were selected.
Case studies, reviews, clinical trials, and animal studies
were included in the initial review.

Abstract and Full-Text Review

Authors reviewed the abstracts and full-length ar-
ticles. Microsoft Excel was used to manage all citations.
Reasons for exclusion during abstract review included
the following: conference abstract; not related to LDN;
foreign language with English translation unavailable;
not related to pain; review article; and duplicate. Exclu-
sion criteria for full-length articles included the follow-
ing: acute pain only; patients with chronic pain were
excluded; lack of data relating to pain; animal model;
in vitro study; and duplicate. Exclusion criteria were de-
termined by authors and discrepancies were addressed
through discussion.

Data Abstraction

Data were systematically collected from full-length
articles and recorded in Microsoft Excel. A standard ab-
straction table was created to summarize the following
information on study characteristics and demograph-
ics: author name(s), publication date, title, study type,
objective(s), data source(s), population, sample size,
mean age (in years), gender (% women), and race (%
African American). Full-length articles were further
analyzed to systematically collect and qualitatively
summarize the type of disorder studied, symptoms of
study patients, symptoms alleviated, time to resolution
of symptoms, dose, adverse events, and SAEs. Risk of
bias was informally assessed in all publications, includ-
ing the risk for selection, performance, detection, and
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attrition bias according to the Cochrane Back Review
Group (8). This qualitative review relied on summary
data and anecdotal reports included in case studies for
analysis. Due to the inclusion of case studies, this report
may be affected by selective reporting within the pub-
lished studies.

REesuLts

Search Results and Trial Flow

Details of the systematic review process are pro-
vided in the PRISMA flow diagram (Fig. 1). Electronic
searches of PubMed, Embase, and Web of Science
identified a total of 336 citations. PubMed returned
89 results; Embase returned 95 results; and Web of
Science returned 152 results. A total of 268 citations
remained after 68 duplicates were removed, of which
232 abstracts were reviewed. A total of 51 abstracts
were included after the first round of abstract evalu-
ation, and full-text articles were reviewed. Of these, 2
citations were found to be a duplicate. In the remain-
ing 49 full-text articles which were removed, 14 animal
studies, one in vitro study, and 3 studies focusing on
acute pain were excluded. Upon further review, 2 ad-
ditional studies were excluded after it was determined
that effects of LDN on chronic pain were not assessed.
A total of 29 studies were included for further quali-
tative analysis, including 11 prospective clinical trials,
10 case studies, 3 systematic reviews, 2 retrospective
studies, 2 simulation/ predictive model studies, and one
prospective 2-part study involving in vitro analysis with
humans and animals (Table 1) (3,5,7,9-34).

Characteristics of Included Studies

Of the 3 systematic reviews, one examined adverse
events and SAEs from LDN treatment, and 2 evaluated
the effects of naltrexone on opioid-induced conditions
(opioid-induced pruritus and opioid-induced bowel
dysfunction [OIBD]) (5,11,22). The remaining studies
examined LDN use in the treatment of chronic pain in
chronic pain syndromes, neurologic diseases, and rheu-
matologic disorders. Only 3 studies directly involved
chronic pain syndromes, all of which were case stud-
ies on CRPS, highlighting the need for more detailed
analysis of the effects of pain alleviation by LDN in
CRPS patients (3,30,31). The majority of included stud-
ies focused on neurologic or rheumatologic disorders.
There were 2 studies on myalgic encephalomyelitis and
CFS (ME/CFS): one case study and one retrospective
analysis of medical records (7,26). Fibromyalgia was

Records identified through Additional records identified
database searching through ather sources
{n=336) (n=0)

Records after duplicates removed
in = 268)

Records screened Records excluded
{n=232) {n=183)

Full-text articles assessed Full-text articles excluded,
for eligibility with reasons
(n =45} (n = 20}

Eligibility

Studies incleded in
qualitative synthesis
(n= 29

Included

Fig. 1. Selection of studies displayed in a PRISMA flow

diagram.

the most commonly reported disorder, with 8 included
studies (5 prospective, 2 predictive models, and one
case study) (10,14,15,23-25,27,28). A total of 4 studies
examined LDN effects on multiple sclerosis (all prospec-
tive) (12,18,23,29). Two studies assessed the effects
of opioid consumption and antagonists (11,27). One
prospective trial assessed the efficacy of LDN on treat-
ing Gulf War lliness (GWI), of which chronic pain is a
characteristic symptom (9), and one study only included
healthy patients (19). The remaining 5 studies were
case reports analyzing various syndromes with pain as
a primary symptom (polyneuropathy, neuropathic pain,
refractory chronic low back pain, Hailey-Hailey Disease,
and Stiff-Person Syndrome) (13,17,20,21,34).

Demographics

There was a tendency for fibromyalgia studies to
focus on women, with 95 women patients out of 97.
Study populations for CFS were slightly biased towards
women, with 77% women out of 218 patients analyzed
in a retrospective study and 2 out 3 women in the in-
cluded case study (7,26). Three out of 4 patients were
women in CRPS case studies (3,30,31). Age was not
particularly biased in any of the study populations. The
majority of included studies did not report on race; only
2 prospective studies directly reported race (11% African
American in Brewer et al [9]; 12.5% African American in
Parkitny et al [25]). Study populations for 5 of the studies
were located outside of the U.S., with studies from Nor-
way, Australia, Iran, Denmark, and Italy (10,16,18,19,27).
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Race (%
African
American)
NR
NR
NR

Effects of LDN on Chronic Pain

Gender
(%
female)
76%
100%

Mean
age
(years)
37
34.81
17

Sample
size
106

g z z z Complex Regional Pain Syndrome
LDN has been shown to alleviate symptoms
of pain in patients with chronic pain (Table 2).
© © © © Chopra et al (3) reported 2 patient case stud-
3 3 S S ies with CRPS who experienced significantly
less pain with 4.5 mg daily LDN treatment. In
another CRPS case study, Sturn and Collin (30)
8 3 5 A found alleviation of pain symptoms as early as 2
days after beginning LDN therapy, with signifi-
cantly less pain at 4 weeks. Weinstock et al (31)
- S £ = reported alleviation of pain symptoms within

one month of LDN treatment, with complete

Population
old with relapse-remitting or secondary
progressive MS longer than 6 months,

Patients between ages 15 and 65 years
in Iran

Patient with FM

CRPS patient

remission of CRPS leg symptoms by 16 months.
LDN has been reported to have benefits related
to other symptoms of chronic pain syndromes
as well, including dystonic spasms, CRPS flares,
energy, sleep disturbances, and mood.

Chronic Fatigue Syndrome and

Long-standing CRPS patient with Ehlers-
Patients who met the ACR criteria for FM
Patients registered with the Fibromyalgia
Network in Northern California between
2008 and 2010, between 18 and 65 years
old, who met the ACR criteria for FM
Patient with stiff-person syndrome

Data source(s)
Clinical evaluation
and medical records
Survey
Clinical evaluation

L

g Fibromyalgia

f>; Bolton et al (7) identified 3 case studies
2 with chronic fatigue syndrome (CFS) who re-
‘S ported reduced pain from LDN use. In a retro-

spective study, Polo et al (26) found that 16.9%

§ § of patients with myalgic encephalitis CFS (ME/
é = B é CFS) reported pain relief after beginning LDN
g u% V% ,‘;j therapy.

E 2 Reduction of pain has also been found in
® & a number of reports involving fibromyalgia

Objective(s)
To report the treatment course and
effectiveness of LDN in a patient
with FM
To assess the effect of LDN on
quality of life in patients with MS
To report the effectiveness of LDN
in a patient with CRPS

patients. Parkitny et al (25) published the re-
sults of a small, pilot, prospective study with a
15% reduction in fibromyalgia-associated pain.
Ramanathan et al (28) reported a case study

To report the effectiveness of LDN

Study type
Case study
Prospective
Case study

Author (year)
Ramanathan et al
Sharafaddinzadeh
etal (2010)(29)
Sturn et al (2016)
(30)

(2012)(28)

Table 1. Characteristics of included studies (continued).

S =i 2|
£ | 83 |3
2 Zs =
2 |80 |
= S 38 g . . s
§ = gé = for a patient who experienced a significant
S | & S5 oo duction i i d lized bod
z |8 =l £ 8 reduction in spot pain and generalized body
'E g & § E g ache, with an improved time for the cold pres-
g |8 g”én . ; = sor test. This improvement in pain symptoms
= Pt 3 £ Q . .
§- 8 3838 |2 g was not straightforward, and the patient ex-
g g . . . .
= |8 2B |R & perienced recurrence in pain symptoms while
optimizing LDN dosage. Younger and Mackey
z 2 2 Z (32) conducted a prospective, pilot study on 10
g g g g fibromyalgia patients who reported alleviated
(5} o 17} Q . . .
& S S & pain symptoms within 12 weeks of LDN treat-
=%} =%} . .
ment. In a second, prospective study of fibro-
myalgia patients, Younger et al (33) reported
= reduced mechanical and heat pain, in addition
B F_ B to reduction in daily pain and highest pain, fol-
— 1) L = .
° |3 § 5 § 3 § lowing LDN treatment. Bruun-Plesner et al (11)
= %Dg 20 &5 assessed dose-response relationships in patients
o 2 S 22 So p p p
S | =8 =2 NS

Weinstock et al

m
w
O
(o]
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with predictive models for the use of

with fibromyalgia. Deshpande et al
(14,15) published 2 simulation studies
LDN in fibromyalgia patients.

Other Conditions with Pain

Symptoms

who experienced

Cruciani et al (13) reported a

case study for a diabetic patient with
polyneuropathy,

pain relief in less than 24 hours after
the addition of 1 mg LDN to existing
therapies. Ghai et al (17) published a
case study of a patient with refractory
chronic low back pain who respond-
ed to LDN therapy within 4 weeks. A

case study published by Zappaterra et
al (34) described a patient with stiff-

person syndrome reported reduced
pain levels as early as 6 weeks after

starting LDN therapy. Hay et al (19)
conducted a prospective study in 10

healthy patients who reported LDN

as an antinociceptive.

Symptoms Alleviated by LDN

Treatment

Fatigue and Sleep Disturbances

A total of 5 studies reported sig-

nificantly less fatigue in patients re-
ceiving LDN treatment (7,9,13,31,33).
Among these was the case study by
Weinstock et al (31), reporting less fa-
tigue in a CRPS patient. An additional
2 studies reported increased energy
with LDN treatment (3,26). Further-

more, 4 studies reported alleviation

of sleep disturbances (3,7,10,20).

Poor emotional wellbeing was
a commonly analyzed symptom and
was present in nearly all patient
populations at baseline (CRPS, CFS,

Mood, Anxiety, and Depression

GWI, polyneuropathy, fibromyalgia,
and multiple sclerosis). This included
reports of overall emotional wellbe-
ing, mood, depression, or anxiety. A
total of 8 studies reported significant
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improvements in these measures following LDN treat-
ment (3,7,12,21,24,32-34).

Overall Condition

A number of studies reported improvement in
overall condition, using patient surveys that included
questions about pain. Brewer et al (9) found that 38%
of patients responded to treatment, using the 7-point
Clinical Global Impression Scale (CGIS) to determine
improvements in patient condition. A prospective
study by Metyas et al (24) found an overall reduction
of 19.5% in the Revised Fibromyalgia Impact Question-
naire (FIQR), with 50% of patients reporting average
improvements of 41% (24).

Common CRPS Symptoms

Chopra et al (3) reported positive effects of LDN
on dystonic spasms, CRPS flares, pain tolerance, sleep
disturbances, and mood. Weinstock et al (31) described
a patient with CRPS (including severe leg pain) who
experienced relief from all CRPS pain, leg and bowel
symptoms, and fatigue.

Side Effects

One systematic review evaluated occurrence of
adverse events (AEs) and SAEs with LDN use. Bolton
et al (5) found only mild AEs reported among the in-
cluded studies (89 studies), including nausea, vomiting,
and dizziness. Although 119 patients reported at least
one SAE in the naltrexone study arm, meta-analysis
found no difference between occurrence of SAEs in na-
Itrexone and placebo groups. Furthermore, secondary
analysis found only 6 AEs that were statistically signifi-
cant: decreased appetite, dizziness, nausea, sleepiness,
sweating, and vomiting.

Across the other studies included here, the most
commonly reported AEs were dizziness (4 studies), vom-
iting (4 studies), nausea (8 studies), and vivid dreams (4
studies). Other reported AEs included headaches, ab-
dominal pain, gastrointestinal issues, peripheral edema,
restlessness, falls, somnolence, irritability, hematological
abnormalities, urinary infection, difficulty concentrat-
ing, anxiety, sleepiness, hot flashes/sweating, tachycar-
dia, depression, muscle and joint pain, fatigue, tinnitus,
heartburn, dry mouth, and joint pain. The majority of
AEs were reported as mild, and only 2 studies reported
SAEs that were significant compared with placebo. Giro-
ni et al (18) reported 2 patients with progressive MS who
developed lung carcinoma and renal failure; however,
the authors speculated that these diagnoses were due

to pre-existing conditions. In a systematic review, Candy
et al (11) reported SAEs from methylnaltrexone use (dos-
ages between 0.15 mg/kg and 0.30 mg/kg) and naloxone
use (120 — 160 mg dosages).

Dose

Dosages varied widely between studies, with
4.5 mg frequently used as a target dose. A total of
11 of the included studies utilized a range of LDN
dosages to find optimal alleviation of symptoms
(7,10,11,17,19-22,24-26,28,34). The dosages ranged
from 1 to 9 mg, with 4.5 mg per day as a common end
point. One systematic review examined dosages from
3 to 250 mg naltrexone (5). Only one study assessed
the dose-response relationship of LDN to the treat-
ment of symptoms (10). In a prospective study of 25
fibromyalgia patients, Bruun-Plesner et al (10) tested
doses from 0.75 to 6 mg and reported an ED50 of 3.88
mg and ED95 of 5.40 mg.

Time to Alleviation of Symptoms

There was a large range in both the time points
at which patient symptoms were assessed and the time
to efficacy of LDN, particularly in reported case stud-
ies. Patients with CRPS reported pain relief as early as
2 days after beginning LDN treatment (1.5 mg dose) to
less than 2 months, dependent on clinical evaluation
of symptoms (3,30,31). Furthermore, LDN treatment
reportedly increased in efficacy with time, according to
Weinstock et al (31), who reported complete remission
of CRPS symptoms at 16 months.

Cruciani et al (13) reported a case study of a patient
with polyneuropathy who experienced symptom relief
within 24 hours of LDN initiation ). The time to resolution
of symptoms varied in other studies from one week to 2
years. An accurate estimation of time required to resolve
symptoms was limited by patient reports (in the case stud-
ies) and time points for clinical evaluation. Since many of
the case studies included graded doses, with little to no
effect after beginning initial dose, there was an inherent
bias in the length of time until symptoms were resolved.
Optimization of study dose introduced bias into the
evaluation of time for LDN efficacy, with multiple studies
instructing patients to begin LDN treatment at lower dos-
ages (1 - 1.5 mg) and gradually increase the dosage every
2 weeks until reaching the effective dose.

Risk of Bias in Included Studies
The risk of bias within and across included stud-
ies was compounded by the presence of case studies
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and lack of clinical trials. Our analysis returned 10
case studies (14 patients), 11 prospective studies (616
patients), and 2 retrospective studies (3993 patients)
(3,5,7,9-34). As such, selection bias was common as
was performance bias (8). No direct comparison of
bias was made across studies. The majority of pro-
spective studies focused on fibromyalgia, for which
there are overlapping symptoms (pain, energy, sleep
disturbances, mood) with CRPS; however, the majority
of included fibromyalgia studies utilized the patient
FIQR survey, whereas all 3 included CRPS studies were
case studies based on clinical evaluation and patient
reports. One prospective study (267 patients) mea-
sured the dose of morphine needed to treat pain in
trauma patients in the ER, in contrast to other studies
analyzing the effects of LDN on chronic pain (16). The
3 systematic reviews and 2 predictive models/simula-
tion studies did not directly address pain relief from
LDN treatment (5,11,14,15,22).

Discussion

Although case studies present compelling anec-
dotal evidence for the use of LDN to treat CRPS, there
is a profound lack of prospective interventional stud-
ies assessing the effects of LDN on chronic pain. Given
its prevalent off-label use in clinical settings, there is
a need for further study on the safety and efficacy of
LDN in inflammatory conditions. In many of the ana-
lyzed studies, pain was at least partially alleviated by
LDN treatment. Fatigue, sleep dysfunction, and mood
were also improved by LDN treatment.

The data presented in this review highlight both
the advantages and pitfalls of previous studies. There
is a need for further study on safety, efficacy, dosing,
and expansion of usage for LDN. Four of our included
prospective, interventional studies took place outside
of the United States, suggesting a need for more inter-
ventional studies within the United States (10,16,18,19).
Furthermore, no interventional studies have been pub-
lished on CRPS and LDN. These data indicate an urgent
need for prospective, interventional studies conducted
in diverse populations.

Many studies discussed 4.5 mg as a feasible target
dose; however, the included studies utilized dosages
ranging from 1 to 9 mg, with case study efficacy as low
as 1.5 mg. Furthermore, reports address the compli-
cated necessity of dose optimization, as patients have
been reported to experience increases or decreases in
symptom relief and AEs, dependent on dose. Indeed,
in one of the presented case studies, a CFS patient

experienced headaches as an AE, which resolved when
dose was increased (7). Another case study presented
a diabetic patient with neuropathic pain who experi-
enced partial improvement at a 2-mg dose and greater
improvement at 4 mg (20).

The length of time required for symptom relief
was another factor that was extremely variable, de-
pending on the condition studied, the time points for
analysis, and the dosage. One patient reported partial
improvement at 4 weeks (2-mg dose) and greater
improvement at 6 weeks (4-mg dose) (20). Another
patient reported improvement at one week, with fur-
ther improvement at later time points and recurrence
of symptoms following (along with dose optimization
throughout the process) (28). Multiple interventional
studies utilized graded doses to assess the efficacy
of LDN treatment, frequently in 2-week blocks per
dose. Thus, graded dosages may extend the length
of time required for resolution of pain symptoms;
however, it is unknown whether patient adherence
or LDN efficacy would change in a fixed-dose trial.
Furthermore, the time required to alleviate symptoms
varied significantly among studies and disorders. CRPS
patients reported pain relief as early as 2 days or as
long as 2 months (dependent on clinical evaluation
visits) (3,30). One CRPS patient reported relief in less
than one month with complete remission of CRPS
symptoms at a 16-month follow-up (31). Thus, further
study of dosages and time are required to fully assess
the efficacy of LDN in the treatment of not only CRPS,
but other inflammatory and chronic pain conditions
as well. There was an inherent limitation in AEs and
SAEs to those reported, particularly for case studies
dependent on patient recall and prospective studies
dependent on patient surveys.

The antinociceptive effects of LDN have been
shown by several animal studies, in addition to one
prospective study on healthy patients included in this
review (19). In mice, LDN has been shown to block
acute thermal hyperalgesia (35,36). Furthermore, when
used in combination with LDN, morphine’s analgesic
effects may be increased (37,38). This mechanism was
evaluated in one of our included studies, which mea-
sured the dose of morphine needed to treat pain in ER
patients receiving LDN (16).

In a case study of polyneuropathy, Cruciani et
al (13) also found potentiation of an opioid’s effects
when used in combination with LDN. These effects
were corroborated by antinociceptive effects in mice
receiving LDN with intermittent morphine and in other
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studies evaluating the effects of opioid use with LDN
(39-41). There is evidence that the synergistic effects of
LDN are similar to cannabinoids as well (42). LDN has
also been shown to enhance antiallodynic effects of
anticonvulsants in the treatment of neuropathic pain in
a rat model (43). Further studies are required to dissect
the mechanism of LDN and relevance for CRPS patient
treatment. These synergistic effects are critically impor-
tant for the widespread uses of LDN because of added
incentive it provides for the funding of clinical trials.
Naltrexone is currently approved for use in AUD, and
LDN’s use in clinical practice to treat chronic pain has
been primarily off-label. As a compound with poten-
tially viable synergistic effects, the synergistic effects of
LDN with opioids open new avenues for patentability
(44).

CONCLUSIONS

There is a growing body of literature supporting
the use of LDN for the treatment of chronic pain. A
number of case studies have reported positive effects
for LDN in the treatment of CRPS. While many of the
studies presented here address the effects of LDN on
pain, the majority focus on rheumatologic or neuro-
logic conditions, rather than chronic pain syndromes.
Consequently, there is a significant need for interven-
tional studies assessing the efficacy and safety of LDN
in the treatment of chronic pain syndromes.
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