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Purpose: Low-dose naltrexone (LDN) is an off-label treatment for chronic pain, with evidence supporting its use mainly consisting of
small-scale studies. This retrospective cohort review aimed to contribute to this growing body of literature and evaluate the real-world
effectiveness of LDN across a range of chronic pain conditions in a single physician’s practice.

Patients and Methods: A total of 128 patients prescribed LDN between September 2021 and June 2024 were reviewed independently
by two investigators, with 93 meeting inclusion criteria. Patients were categorized into 12 groups based on diagnosis, with fibromyalgia
representing the largest subgroup (27 patients). Retrospective cohort data was collected and included patient demographics, adverse
effects, dosage, duration of therapy, and reported symptom relief. Descriptive statistics were used to analyze findings.

Results: Subjective symptom relief was reported by 53.8% of patients, most commonly improvements in pain (49 patients) and
fatigue (25 patients), when taking LDN. The highest response rates were seen in patients with mast cell activation syndromes and
arthritis-related conditions (71.4%). Adverse effects occurred in 49.5% of patients, most frequently nausea and fatigue. No serious
adverse effects were reported.

Conclusion: These findings suggest that LDN may be an effective and well-tolerated treatment option for a range of chronic pain
conditions. Further studies, such as randomized controlled trials, are warranted to confirm these results and optimize dosing strategies.
Keywords: chronic pain, low dose naltrexone, LDN, pain

Introduction
Chronic pain is a prevalent health issue, affecting 1 in 5 Canadians,' with negative physical, emotional, and financial
impacts on those experiencing it.” Despite a wide array of available analgesics, response to pharmaceuticals for chronic
pain is variable between individuals and often suboptimal. Pharmacological treatments for chronic pain have often been
discovered by chance and repurposed off-label for chronic pain, but still with limited efficacy or intolerable side effects.
Novel analgesics, particularly for chronic pain syndromes with nociplastic features, have been lacking. Low-dose
naltrexone (LDN) has been increasingly used off-label in the treatment of chronic pain and inflammatory conditions.
At low doses, it has immunomodulatory effects and decreases inflammation.®> Through modulation of glial cells and
promotion of endorphin release, LDN may alleviate pain and improve quality of life.> LDN is a promising treatment
option for many patients living with chronic pain, including those who have not responded to other treatments.
Naltrexone was initially created in 1963 for treatment of opioid and alcohol addiction.* It works through competitive mu,
kappa, and delta opioid receptor antagonism, and is prescribed in doses of 50-100 mg per day.” At these higher doses, it
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competitively blocks the binding of both beta-endorphins and exogenous opioids.® It is theorized that naltrexone may exhibit
a biphasic dose response phenomenon known as hormesis, characterized by low dose weak agonist effects, and high dose
receptor inhibition.”® At low doses, opioid receptors are transiently blocked when naltrexone binds to them, causing both
receptors and beta-endorphins to be upregulated.”'® This was first explored clinically in 1985 by Dr Bernard Bihari for the
treatment of human immunodeficiency virus (HIV)."' Naltrexone has immunomodulatory, anti-inflammatory, and antinoci-
ceptive properties when given at low doses.>'* And since initial use in 1985, LDN has seen increasing popularity due to these
effects. Several preliminary studies have found promising results for pain reduction.'%'32

LDN is a Toll-like receptor 4 (TLR4) antagonist, which is one mechanism through which anti-inflammatory effects
are thought to arise.” TLR4s are found on microglia, the most prevalent immune cells of the nervous system.”* TLR4s on
microglia can be activated by a variety of stimuli such as trauma, infection, and degeneration, and while controlled
responses confer immunity, uncontrolled responses result in the release of proinflammatory factors that are recognized
contributors to the experience of pain and fatigue.**** Known TLR4 mediated cytokines include interleukin-6, tumor
necrosis factor alpha, and inflammatory nitric oxide.””'* TLR4 is upregulated during inflammation, which increases
nociception.®” It is hypothesized that both naltrexone and another opioid antagonist, naloxone, may inhibit pain and
inflammation by preventing glial cells from releasing proinflammatory cytokines, as well as increasing the production of
endorphins.**' TLR4 receptors are also present on mast cells and type 1 macrophages, both cells of the immune system
that release a host of inflammatory mediators known to play roles in pain physiology.*®° Evidence therefore suggests
that LDN may have a role in minimizing the harmful effects of neuroinflammatory diseases by dampening glial cell
activity, as well as immune cells such as type 1 macrophages and mast cells and their amplification of nociception.*

Dose variability is an important factor when considering effectiveness and the maximally effective dose of LDN for
chronic pain is suggested to be idiosyncratic. The dosing range for LDN in chronic pain is generally considered to be

641 with some studies suggesting that ultra-low doses have shown effect.'® A common test dose in patients with

1-5 mg,
fibromyalgia and other types of chronic pain is 4.5mg.'*'®*** Bruyun-Plesner et al estimated the dose effective in 50%
to be 3.88mg, and the dose effective in 95% to be 5.40mg for patients with fibromyalgia.*> Marcus et al determined the
maximally effective dose of LDN to be case dependent and titration necessary for each patient to ensure individualized
efficacy of treatment.'® Case studies of chronic fatigue syndrome have used doses as high as 12 mg.** The available
literature reporting on the off-label use of LDN covers a diversity of treated conditions with variation in dosing
highlighting only a preliminary understanding of what optimal dosing may be.

Most studies report minimal to no adverse effects with LDN, and side effects experienced commonly include nausea,
insomnia, vivid dreams, dizziness, and/or headache.>!*!5324546 A [imited side effect profile could make LDN
a promising choice for chronic pain due to its safety, particularly in patient populations that may be more sensitive to
medications such as the elderly. Through oral ingestion, 90% of naltrexone is absorbed from the gastrointestinal tract,
however bioavailability is poor with estimates of 5-40% due to the first pass effect.®'**!*7%® Naltrexone undergoes
renal clearance and thus may be contraindicated in some patients with severe renal disease, however mild impairment
does not require dose adjustments.®'> At higher doses, naltrexone is an opioid receptor antagonist.* Due to the
mechanism of action of LDN it may be used concurrently with opioids, although with potentially reduced efficacy.
LDN has also shown some benefits in enhancing opioid sensitivity. Perioperative considerations may require temporary
cessation of LDN just prior to surgery and in the immediate post-operative period. This is to ensure that patients requiring
post-surgical opioids will have adequate analgesic effect. However, the implications of LDN use in perioperative pain
have not been well studied.** Some anecdotal evidence notes that patients with thyroid dysfunction may experience
changing requirements of thyroid medication when on LDN due to it increasing thyroid function, however this
correlation has not been found significant.>

Current literature surrounding LDN and chronic pain has focused on small scale case studies, retrospective cohort
studies, and case reports. Chronic pain encompasses a variety of diagnoses, or simply the presence of idiopathic

persistent pain. Arthritis,”’51 ﬁbromyalgia,m’31’32’52’54 44,55

15,17,56,57

chronic fatigue syndrome and myalgic encephalomyelitis,

35,58,59

multiple sclerosis, and complex regional pain syndrome are some of the many chronic pain conditions

reported in the literature, through small studies and reports, for which LDN has been used to relieve pain. LDN has also

60,61

been found to have effect in dermatological conditions and gastrointestinal disorders.'®?3¢286263 The small-scale
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trials conducted have varying success rates and results, often attributed to low power.’>*** One randomized control trial
(RCT) has been conducted using LDN, specifically looking at pain mechanisms in fibromyalgia.®>*® This RCT found
there was no difference from placebo in reducing pain intensity or pressure pain threshold. However, conditioned pain
modulation was found significantly different with LDN compared to placebo.®® Fibromyalgia is the only diagnosis for
which LDN has been studied in an RCT. Given the limited number of large, controlled studies, expanding the real-world
evidence base for LDN across diverse chronic pain conditions is essential to deepening our understanding of its
therapeutic potential. Due to the common off-label use of LDN, small studies such as this one provide valuable insights
into how it performs in everyday clinical contexts, thereby supporting clinicians in making informed decisions regarding
its appropriateness as a treatment option. This retrospective cohort study of one pain physician’s practice contributes to
the expansion of research into LDN for the treatment of chronic pain. This study was conducted to explore the real-world
clinical utility and efficacy of LDN in various pain diagnoses as well as reported adverse effects to further the
understanding of safety and tolerability of LDN.

Material and Methods

Study Design

This was a single center, retrospective cohort study evaluating subjective patient-reported efficacy of LDN on pain
symptoms in the practice of a single pain physician in Thunder Bay, Ontario. All prescriptions written for LDN by the
principal investigator between September 2021 and June 2024 were reviewed. Patients were eligible if they initiated
LDN within this period. Exclusion criteria included failure to initiate LDN or loss to follow up. Patient data was retrieved
by manual chart review from the electronic medical records (EMR) of both St. Joseph’s Care Group and Thunder Bay
Regional Health Sciences Centre. Data from patients who met exclusion criteria were removed from the dataset prior to
analysis. Data was anonymized and transcribed onto the online encrypted data platform Sync by two independent
reviewers who were not members of the primary physician’s practice. Both reviewers were provided with a coding
manual for protocols and guidelines on data collection, decision making in ambiguous situations, management of missing
data, and limits to chart access. Each patient was given a unique identifier, so discrepancies between the two reviewers
could be resolved by the physician. Patient sex at birth, age, and diagnoses were recorded. LDN dose was recorded in
milligrams, and if LDN was taken more than once daily. Dosages were based clinically on balancing side effects and
benefits, as per each patient’s subjective experience. Patients were started on 1.5 mg once daily, titrating up as high as
4.5 mg twice a day. The most common dose achieved was 4.5 mg once daily. Patients’ results were recorded regardless of
dose achieved or duration of treatment (if patients discontinued it). The minimum number of weeks of treatment duration
with LDN at time of review were recorded, and longer than 6 months recorded as >24. Adverse effects were recorded
when reported in the patient chart. Efficacy for pain symptom reduction was recorded as either a yes or no, based on the
patient’s subjective report. Pain scores were not available due to the retrospective, time-delayed nature of this study. If
additional symptom improvements were found as per a patient’s report, these were also recorded. Any missing or
insufficient data was noted, as were patients lost to follow up. Potential confounding variables such as other medications
could not be accounted for due to the nature of a retrospective study; however, if the positive response could not
specifically be attributed to LDN due to concurrent trials of other medications, the result was reported as negative. No
control or comparator group was used. The reporting of this retrospective cohort review followed the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) checklist. As this was a single-center, retrospective
study, potential sources of bias may exist, including selection and reporting bias inherent to the design.

Ethical Approval and Consent

Ethical approval was obtained from the Research Ethics Board (REB) of both St. Joseph’s Care Group (REB #2024001)
and Thunder Bay Regional Health Research Institute (REB #100282), in Thunder Bay, Ontario, Canada. Data from both
institutions were anonymized and used retrospectively. Anonymization has not distorted scholarly meaning. This project
meets the criteria of Article 5.5A of the Tri-Council Policy Statement: Ethical Conduct for Research Involving Humans.
This study adheres to the Helsinki Declaration and abides by principal 32. A Waiver of Consent was received from both
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institutions, as both were satisfied there was no risk to individual patients, and appropriate measures were taken to
safeguard the individual patient’s personal health information. No identifiable data was reported, and all results were
presented in aggregate form.

Statistical Analysis

Data is stratified based on differing pain diagnoses to compare diagnoses and response to LDN exposure. Stratification
provides an overall and adjusted effect estimate of a given exposure to LDN. Twelve different groupings were made by
diagnosis. Fibromyalgia, widespread pain, and central sensitization are grouped together due to similar pain presentation.
Arthralgia, arthritis, and osteoarthritis were grouped as one for the same reason. The other individual categories are low
back pain, neuropathic pain, myofascial pain, complex regional pain syndrome (CRPS), pelvic pain, abdominal pain,
headache, myalgic encephalitis/chronic fatigue syndrome, hypermobility spectrum disorder/Ehlers-Danlos Syndrome,
and mast cell activation syndrome (MCAS). Descriptive statistics were calculated in Microsoft Excel. Percentages were
calculated for patient characteristics and efficacy for each group.

Results
This retrospective review contained 128 patients that were prescribed LDN within this single center practice. Of the 128
patients, 35 were excluded from this analysis due to the patient not initiating the medication, being lost to follow-up, or
transfer of care to other physicians, leaving 93 patients for this analysis. Ages ranged from 18 to 89, with an average age
of 47. Three male patients and 32 female patients were excluded, leaving 17 males and 76 females in the study.
Indications for LDN included 12 different diagnostic categories. Multiple diagnoses were grouped into the same
categories if the pain presentation was similar. Fibromyalgia, widespread pain, and central sensitization was the largest
category with 27 patients, making up 29.0% of patients (Table 1). The next largest category was low back pain, with 11

Table | Patient Characteristics

Quantity (n) Percent of Total
Study Patients (%)

Gender
Female 76 8l1.7
Male 17 18.3
Indication
Fibromyalgia, Widespread Pain, Central Sensitization 27 29.0
Low Back Pain I 11.8
Arthralgia, Arthritis, Osteoarthritis 7 75
Neuropathic Pain 8 8.6

Myofascial Pain | 1.1

Complex Regional Pain Syndrome 3 32
Pelvic Pain 9 9.7
Abdominal Pain 2 22
Headache 4 43
Myalgic Encephalitis/Chronic Fatigue Syndrome 5 5.4
Hypermobility Spectrum Disorder/Ehlers Danlos Syndrome 9 9.7
Mast Cell Activation Syndrome (MCAS) 7 7.5
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patients, or 11.8%. CRPS, abdominal pain, and myofascial pain were the categories with the smallest cohorts with three,
two, and one patient, respectively.

Adverse effects were reported in 49.5% of patients. Of the 46 patients reporting adverse effects, 22 stated they were
transient. Some patients only experienced one undesirable effect, while others experienced multiple. The most common
adverse effect was nausea, with 18 patients reporting this symptom (Table 2). Fatigue was the next most common, with
seven patients, followed by vivid dreams, and insomnia, each with six patients reporting. Of the 43 patients who stopped
taking LDN or did not report efficacy, 25 reported at least one adverse effect. There were 21 patients who experienced an
adverse effect while on LDN who opted to continue to take it due to its benefits. There were 44 patients in the study who
reported having at least one adverse effect but also did not benefit from LDN, as indicated in the fourth column of
Tables 2 and 3.

Table 2 Reported Adverse Effects Experienced by Multiple Patients

Adverse Effect n (Total) n (Transient) Patients Who
Did Not Benefit
Fatigue 7 2 2
Nausea 18 12 9
Abdominal discomfort 2 2
Anxiety 3 2
Vivid Dreams 6 | 2
Nightmares 2 | 0
Loose Stools 3 | 2
Insomnia 6 2 4
Vomiting 2 2
Headache 5 | 4
Brain Fog 2 |
Dizziness 2 2

Table 3 Reported Adverse Effects Experienced by Only One Patients

Adverse Effect n (Total) n (Transient) Patients Who
Did Not Benefit

General Unwellness | |

Sense of Doom | |

Facial Swelling | | 0

Increased Urination | | 0

Multi Joint Arthralgias | |

Lower Mood | 0

Dry Eyes | 0

Feeling Overstimulated | |

(Continued)
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Table 3 (Continued).

Adverse Effect n (Total) n (Transient) Patients Who
Did Not Benefit

Dry Mouth | |

Jitters | |

Pain Increase | | |

Pruritic Rash | |

Constipation | |

Appetite Loss | |

Weight Loss I |

Tachycardia I |

Tinnitus | 0

Table 4 demonstrates subjective patient-reported efficacy of LDN across the various diagnostic strata. Fifty of 93 total
patients found subjective pain relief or benefit for other symptoms with the use of LDN. Of the 27 patients with
fibromyalgia, widespread pain, or central sensitization, a mean of 55.6% reported symptom relief. The groups with
highest efficacy were arthralgia, arthritis, osteoarthritis, and mast cell activation syndrome. Both groups found 71.4% of
patients reporting benefit, with seven patients in each group. Across all chronic diagnoses in the study, a mean of 53.8%
of patients had some benefit for pain while using LDN.

Patients who responded favourably to LDN reported relief in one or more symptoms (Table 5). The most common
symptom relieved was pain with 49 patients reporting this as a benefit, followed by 25 patients with less fatigue, and six
patients with a reduction in brain fog. Two patients found headache relief, and several patients experienced improvement

of other symptoms following LDN initiation.

Table 4 Subjective Efficacy of LDN

Total Number Number Percent Symptoms Relieved
of Patients Effective Effective (%)
Fibromyalgia, Widespread Pain, 27 15 55.6 Pain, fatigue, rashes, acne, amnesia, brain fog,
Central Sensitization swelling, headaches
Low Back Pain I 3 27.3 Pain, stiffness
Arthralgia, Arthritis, Osteoarthritis 7 5 714 Pain
Neuropathic Pain 8 4 50.0 Pain, fatigue
Myofascial Pain | 0 0 N/A
Complex Regional Pain Syndrome 3 | 333 Pain, functionality
Pelvic Pain 9 6 66.7 Pain, fatigue, brain fog, photosensitivity
Abdominal Pain 2 | 50.0 Mood, pain, cold sores
Headache 4 | 25.0 Headaches
Myalgic Encephalitis/Chronic Fatigue 5 3 60.0 Pain, fatigue, brain fog
Syndrome

(Continued)
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Table 4 (Continued).

Total Number Number Percent Symptoms Relieved
of Patients Effective Effective (%)
Hypermobility Spectrum Disorder/ 6 66.7 Fatigue, brain fog, pain, loose stools, craving
Ehlers Danlos Syndrome reduction, respiratory issues
Mast Cell Activation Syndrome 5 714 Pain
All Patients 50 53.8
Table 5 Relief of Symptoms

Symptoms Relieved n

Pain 49

Fatigue 25

Brain Fog 6

Headaches 2

Photosensitivity |

Craving reduction |

Swelling |

Mood |

Cold Sores |

Acne |

Rashes |

Stiffness |

Amnesia I

Functionality |

Loose Stools |

Craving Reduction |

Respiratory Issues |

Discussion

Reported Benefits

This retrospective cohort review adds to the evolving body of evidence that LDN may provide meaningful benefit across

a range of chronic pain conditions, particularly those with inflammatory or nociplastic mechanisms due to its immuno-

modulatory, anti-inflammatory, and antinociceptive properties. Of the 93 patients who initiated LDN, 53.8% reported

some benefit. Pain relief was the most frequently improved symptom with LDN, followed by improvements in fatigue

and brain fog.

Journal of Pain Research 2025:18

6643



Aalto et al

These findings are consistent with much of the existing literature, particularly for the treatment of fibromyalgia. LDN
use in fibromyalgia has been reported in small scale trials reporting symptom improvement ranging from 30% to 60%, as
well as an RCT.>'*% Two separate single-blind crossover studies have found symptom relief and decreased pro-
inflammatory cytokines when using LDN for fibromyalgia.>'~*! A randomized, double-blind, placebo-controlled, cross-
over study with 31 women also found LDN offered analgesic effect with 57% of patients reporting benefit,>* while
another study with 15 fibromyalgia patients found LDN improved pain.>®> There have been two trials with under 100
participants focused on fibromyalgia that found no analgesic benefit with LDN over placebo, one being an RCT.**°
Although the RCT did not find statistically significant pain reduction when using LDN versus placebo, more patients
quantitatively responded to LDN than they did placebo.®® This study is congruent with the current body of literature, in
which most of LDN’s success is related to anecdotal evidence and smaller studies.'®'*? Although statistical signifi-
cance has been inconsistent in small samples, clinical response may be meaningful for a subset of patients.

ME/CFS treatment by LDN was reported effective in 60.0% of our patients with ME/CFS, mirroring a retrospective
study where 74% of 218 participants benefitted from LDN.>> LDN for ME/CFS has also been shown effective through

case reports.** Evidence for pelvic pain and MCAS is limited to case reports of success,®’ ¢

congruent with our response
rates of 66.7% and 71.4% of patients, respectively. The subset of seven patients with arthritis, arthralgia, or osteoarthritis
reported analgesic benefit, with a mean response of 71.4%. However, a double blind, randomized, placebo controlled,
crossover clinical trial for 23 patients with arthritis did not find significant difference in analgesic effect between LDN
and placebo.”!

About 66.7% of the reported patients with Hypermobility Spectrum Disorder (HSD) or Ehlers—Danlos Syndrome
(EDS) found benefit using LDN, particularly with reduction of fatigue. Only half of those who improved reported
reduced pain. This diagnosis category consisted of nine total patients. A 2024 study exploring dosing of LDN for chronic
pain had HSD/EDS as the most common diagnosis within the study, showing LDN being used to treat this diagnosis with
some success.'® A case report on 56-year-old woman with both EDS and CRPS reported relief for her gastrointestinal
issues, chronic pain, and fatigue.’

Our findings contribute to emerging evidence that LDN may aid in the treatment of CRPS. A prior case report
demonstrated improvement in patients with CRPS and EDS,*>~* while a 2023 retrospective study found high response
rates in CRPS and neuropathic pain.zo Nine out of 12 of their CRPS patients responded to LDN.* Our study had
a smaller CRPS sample but adds support LDN may be effective for some patients with CRPS.

In contrast, benefit for low back pain (27.3%) and neuropathic pain (50%) was more modest. In retrospective analysis,
with 18 patients experiencing back pain, 33% found benefit with LDN.*° A 35-year-old man suffering from chronic back
pain for two years trialled LDN with great effect, allowing him to return to full-time work.’® Neuropathic pain has shown
success in the literature, with 14 of 21 patients experiencing benefit in a chart review.>’ Reports of headache improve-
ment are rare, with only one patient in this study adding to a previous case report.”' Headaches are often reported as
a side effect of LDN.*"?

One of the two patients in the sample with abdominal pain reported benefit. A previous study of patients with
inflammatory bowel disease on LDN found 74.5% found clinical improvement, while 25.5% of patients experienced
remission.'® Another study looking at the Norwegian Prescription Database, this time for LDN for inflammatory bowel
disease, again found a decrease in the number of dispenses of other medications once a patient initiated LDN, supporting
analgesic benefit.”> LDN has also been found to be effective in Crohn’s disease.?¢ %%

Between these conditions and fibromyalgia, our findings suggest LDN may be best suited to treat conditions with
inflammatory or nociplastic components, consistent with its mechanisms of action involving proinflammatory cytokine
blockage, glial cell modulation, and increased endorphin production. The results of this retrospective cohort study also
suggest broad applications of LDN across multiple conditions, with the ability to treat or improve a large variety of
symptoms, as seen in Table 5.

Expanding Treatments for Chronic Pain
Opioids, although not first line, are still commonly used in the treatment of chronic pain. Finding alternative therapies
will help reduce the number of people exposed to the potential harmful effects of opioids, including addiction. Other
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chronic pain treatments, such as NSAIDs, tricyclic antidepressants, and gabapentinoids often have an undesired side
effect profile. Minimal adverse effects while still experiencing symptom relief are uncommon among the current
pharmaceutical options for chronic pain, making LDN a promising alternative.

Due to its multiple mechanisms of action, LDN is a promising option for a variety of pain conditions. LDN has been
shown to decrease pro-inflammatory cytokines,”' and it has reported immunomodulation, anti-inflammation, TLR4
receptor antagonism, and glial cell modulation as contributing mechanisms of action.” The broad mechanisms of action
make it a viable treatment option for a variety of conditions.

Two studies in Norway examined the Norwegian Prescription Database to determine changes in trends of dispensing
other medications for treatment of inflammatory bowel disease and arthritis, respectively, when patients were prescribed
LDN.?**** In the inflammatory bowel disease cohort, there was a reduction in filling of prescriptions for other drugs for
disease treatment when patients were taking LDN.? In the arthritis cohort, the prescription database noted correlating
trends in patients prescribed LDN simultaneously reduced their opioid and NSAID use.** LDN seems to present
a potentially safer pharmaceutical option to help manage pain in patients with chronic pain conditions.

Adverse Effects

While LDN has not been found to result in serious adverse effects, this contrasts greatly with opioids, which can result in
tolerance, addiction, respiratory depression, and a litany of other adverse effects.”” Use of opioids can also cause
hyperalgesia and allodynia.”> NSAIDs likewise are associated with some serious side effects, such as gastrointestinal
ulceration and bleeding, or cardiovascular toxicity.”> LDN may present a safer adjunct or alternative to current
medications used in treating chronic pain, making it a more feasible option for patient populations with increased
risks, and in a wide variety of pain diagnoses. This study also highlighted the management of chronic pain in a real-world
setting, where some patients have multiple comorbidities.

The tolerability of LDN in this study was favourable. Adverse effects occurred in 46 patients, representing 49.5% of
the population within this study. These were mainly mild, transient, and none were life threatening. Notably, 21 patients
discontinued LDN due to lack of efficacy, while 25 stopped due to adverse effects that may have precluded benefit. The
most common adverse effect was nausea, with 18 cases reported, 12 of which were transient. Nine patients who reported
nausea discontinued LDN. The next most common adverse effects reported were fatigue with seven patients, and vivid
dreams and insomnia each with six patients, respectively. A variety of other adverse effects were reported in this study;
however, most were experienced by only one patient.

Naltrexone has generally not been found to cause any serious adverse effects.'>*>4¢747> A 2008 pilot study on LDN
for multiple sclerosis reported two patients with serious adverse effects, one being renal failure and the other lung
carcinoma.'” The patient with renal failure was found to have polycystic kidney disease, and there are no known
correlations between LDN and carcinoma; it is believed neither serious adverse effect can be attributed specifically to
LDN.' Nausea, fatigue, and vivid dreams are reportedly the most common effects.>**°%’® Anxiety, headaches, and
insomnia are also commonly reported, aligning with the data found in this analysis.'***’® The absence of serious
complications underscores LDN’s potential safety across diverse pain conditions.

Limitations

A limitation of this study is the constraints of a retrospective review using patient reported satisfaction, as opposed to
a prospective approach collecting quantitative pain scores pre- and post-treatment. Results may have been affected by
patient recollection of benefits between appointments. Having baseline pain scores and changes to this score using
a validated rating as the patient progressed on LDN could have provided a more objective measurement of clinically
significant reduction of pain, which is often considered to be 30%. Included data was limited to what was recorded within
the charts and may have underreported adverse effects in some patients when the benefit outweighed the adverse effect.
Several patients were lost to follow up, and several others declined to initiate a trial of LDN for unknown reasons. This,
combined with patients stopping LDN prior to six months due to no perceived benefit or adverse effects, may have
resulted in selection bias. Further, it was not possible to select an equal number of males and females due to the
retrospective nature of the study.
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The sample size within this dataset is modest with only 93 patients, and several strata had very few patients. There
were a variety of discrepancies in terms of the percentage of patients who found benefit while using LDN when
comparing this study to previous literature, which may be a result of small sample sizes in both this study and the
literature. This study was also conducted at a single centre, limiting its generalizability to broader populations. The small
number of patients also limited the ability to make population-level generalizations on the utility of LDN.

In some cases, it was unclear if treatment cessation was due to side effects or to lack of efficacy; also, it was not
always reported which symptom was most prevalent and bothersome to the patient. Another limitation is the varied
nature of the diagnoses within this study and that many patients had more than one chronic pain condition but were
evaluated solely based on their primary pain diagnosis. Considering this was a retrospective study, it was not possible to
account for any confounding variables. If patients were on other medications or seeking other treatments, these were not
stopped while trialing LDN, which may have had unknown effects.

Conclusion

Low-dose naltrexone is a promising option for the treatment of various chronic pain conditions. This retrospective study
demonstrated that 53.8% of patients experienced subjective improvement in pain symptoms with minimal side effects,
none of which were serious or life-threatening. Its oral administration and favourable risk-benefit profile support the
consideration of LDN as a chronic pain treatment for various conditions. This expands the therapeutic options available
to patients amid the current real-world limitations of safe and effective chronic pain medications. Further large scale,
randomized studies could be done to determine efficacy of LDN for the treatment of chronic pain, with particular focus
on different conditions and which symptoms are alleviated.
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