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ABSTRACT

This study aims to assess the efficacy of low-dose naltrexone (LDN) in treating chronic pain. We
conducted a systematic review using the PICO strategy: (P) Patients with chronic pain, () Use of
oral naltrexone, (C) Placebo or active drug and (O) Pain relief and quality of life. We included
articles from PubMed, Scopus, Cochrane CENTRAL and EMBASE databases. Seven randomized
clinical trials involving 406 patients were analyzed. The doses ranging from 2 to 4.5 mg once daily
across all studies. Various chronic pain conditions were evaluated. The results suggest that low-dose
naltrexone is not effective in managing chronic pain and improving the quality of life in patients with
diverse chronic pain conditions. However, further research with larger sample sizes and standardized
methodologies is necessary.

PLAIN LANGUAGE SUMMARY

This study looks at how well low-dose naltrexone (LDN) works for treating long-lasting pain. We
reviewed research where patients with chronic pain were given either LDN or a placebo (a fake
treatment). We found eight studies that included a total of 421 patients. The LDN doses used ranged
from very small amounts 2-4.5 mg, taken once a day. These studies looked at different types of
chronic pain. Our results suggest that LDN cannot help to reduce pain and improve the quality of life
for people with chronic pain. However, more research with larger groups of people and consistent
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methods is needed to confirm these findings.

1. Introduction

Chronic pain significantly impacts the quality of life and
can lead to various consequences, including depression,
physical limitations and social isolation [1-3]. Pharmaco-
logical treatments encompass a range of options includ-
ing simple analgesics, anti-inflammatories, opioids and
adjuncts such as antidepressants, anticonvulsants, local
anesthetics, alpha-2 agonists, corticosteroids, muscle
relaxants, topical analgesics, cannabinoids, among oth-
ers [4-7]. These pharmacological treatments can be
utilized depending on the type of pain experienced
by the patient, whether nociceptive, neuropathic or
nociplastic [8].

Naltrexone is a long-acting antagonist of u and «
opioid receptors and has been utilized in the treatment
of alcoholism, addiction, opioid abuse and misuse at
doses ranging from 20 to 150 mg orally [9]. At low
doses, has gained interest as an off-label treatment
for various chronic pain disorders due to its cost-
effectiveness and favorable safety profile [10]. Despite
the extensive discussion about its potential in conditions

like fibromyalgia, the current evidence on its efficacy
remains inconclusive [11,12]. Systematic reviews offer
several advantages, including synthesizing a large body
of evidence, assessing the consistency of findings across
studies and providing a comprehensive overview of
the efficacy of interventions [13]. These reviews are
particularly important in the field of pain management,
where treatment options are diverse and often yield
variable results.

This study aims to systematically review the existing
literature on the efficacy of low-dose naltrexone (LDN) in
managing chronic pain, providing a detailed evaluation
of its potential benefits, limitations and implications for
clinical practice. By doing so, we aim to inform clinical
decisions and highlight areas where further research is
needed.

2. Materials & methods

This is a systematic literature review guided by the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) [14] recommendations, aimed at
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assessing the efficacy of naltrexone in chronic pain relief.
The PICO strategy was applied as follows: (P = Patients
with chronic pain; | = Use of oral naltrexone; C = Placebo
or active drug; O = Pain relief; quality of life). This
review has been registered in the International Prospec-
tive Register of Systematic Reviews (PROSPERO) under
registration number CRD42023422502.

2.1. Eligibility criteria

We included full-text randomized clinical trials pub-
lished until July 2024, in English, and fully available in
the PubMed, Scopus, EMBASE and Cochrane CENTRAL
databases. Exclusion criteria encompassed articles not
available in digital platforms, conference abstracts, case
reports, and series, preprints, observational studies and
review studies.

2.2. Search strategy

Descriptors related to Naltrexone and chronic pain were
employed for the database search strategy. The descrip-
tors used were obtained from the Medical Subject Head-
ings (MeSH), available at www.ncbi.nlm.nih.gov/mesh.
Boolean operators and and or were used for term
searches on the mentioned platforms, adhering to the
inclusion and exclusion criteria for articles. All descriptors
used and the complete search strategy for each database
are available in the Supplementary Material.

2.3. Selection of studies

Two reviewers (Victor Rassi-Mariani and Eduardo Silva
Reis Barreto), who had no access to each others assess-
ments, evaluated the identified article titles, selecting
those that met the inclusion criteria. Subsequently,
abstracts were reviewed for selection purposes. Articles
that passed the initial screening were examined in their
entirety to determine inclusion in the systematic review.
In situations where discrepancies arose between the two
reviewers, a third reviewer (Durval Campos Kraychete),
who had exclusive access to the conflicting articles,
intervened to resolve differences. Data from the articles
were extracted using the Rayyan app [15].

2.4. Data summarization

The data from the articles were extracted into a struc-
tured table in Microsoft Excel®, version 2205. This table
captured details concerning the study population size,
intervention and control group characteristics, method-
ology and outcomes assessed in the evaluated articles.

2.5. Quality assessment

The risk of bias assessment was conducted using the
Cochrane Risk of Bias tool for randomized trials (RoB
2) [16], evaluated independently by two reviewers
(Eduardo Silva Reis Barreto and César Romero Antunes
Junior), with discrepancies resolved through a third
reviewer (Durval Campos Kraychete). This tool addresses
five specific domains for bias assessment, including
randomization, potential deviations in the intervention,
absence of data, outcome measurement and result
selection. After each reviewer evaluates each domain,
risks are categorized as ‘low risk, ‘high risk’ or ‘some
concerns, indicating an uncertain bias risk, and the
overall bias risk of the article is calculated.

3. Results

The search across the databases, applying filters based on
pre-established inclusion and exclusion criteria, yielded
723 articles. Following the removal of duplicates, 626 arti-
cles remained. Upon scrutinizing the titles and abstracts
of these articles, 613 were excluded, leaving 13 for full-
text review. Subsequently, seven articles were included
in the review [17-23]. The flowchart outlining the study
selection process, along with the reasons for exclusion, is
presented in Figure 1.

3.1. Characteristics of the studies

All included studies were randomized clinical trials [17-
23]. Five of these studies were crossover trials [17-
19,21,22]. In total, 406 patients were randomized, of
whom 333 received LDN. All studies assessed the oral
administration of naltrexone, with doses ranging from
2 to 4.5 mg, administered once a day. In the control
group, in addition to the placebo, some studies evalu-
ated the use of gabapentin [23], amitriptyline [19] and
transcranial direct current stimulation (tDCS) [20]. The
follow-up ranged from 26 days to 7 months. The studies
addressed a variety of chronic pain conditions, such
as multiple sclerosis [17], Gulf War illness [18], painful
diabetic neuropathy [19], chronic arthritis [21], chronic
pain in people with HIV [23] and fibromyalgia [20,22].
Further details about the included articles are available in
Tables 1 & 2.

3.2. Geographic characteristics

Two studies were conducted in the USA[18,21]. One study
was carried out in Iran [17], one in India [19], one in
Brazil [20], one in Denmark [22] and one in Russia [23].



PAIN MANAGEMENT 455

[ Identification of studies via databases and registers ]

c Records identified: 736

.(%’ PubMed (n = 59) Record§ removed before

o _ screening:

= EMBASE (n = 67) Duplicate records removed

S Scopus (n =570) (n=97)

= CENTRAL (n = 40)

Records screened Records excluded after read title
(n = 639) and abstract (n = 626)

D

=

S

3 Reports assessed for eligibility

19) (n=13) — | Reports excluded: 6

@ Not address the topic (n = 4)
Patients without chronic pain
(n=1)
RCT protocol (n = 1)

3

S Studies included in review

° (n=7)

Figure 1. Flowchart of included studies.

3.3. Summarization of the studies

All included studies evaluated pain improvement using
oral LDN [18-23]. Furthermore, all studies assessed
improvement quality of life and function with the use
of oral LDN, utilizing scales such as SF-36 [18], Patient
Global Impression of Change [19], Profile of Chronic Pain
Scale [20], Fibromyalgia Impact Questionnaire [20,22],
Pain Catastrophizing Scale [20,22], Hospital Anxiety and
Depression Scale [22], BDI-Il [20,21], Brief Pain Inven-
tory [23], MSQoL-54 [17] and Expanded Disability Status
Scale (EDSS) [17]

3.3.1. GulfWar illness

In the study conducted by Brewer et al. (2018) [18],
a double-blind crossover trial was performed involving
37 patients. Each treatment arm, consisting of 4.5 mg
naltrexone and placebo, lasted for 3 months, with a 1-
month washout period in between. According to the
Clinical Global Impression Scale, 38% of patients (n = 14)
showed improvement (responders), with six reporting
‘much improvement’. The remaining patients exhibited
no change from baseline (n = 18; 49%) or demonstrated
minimal worsening (n = 5; 13%) (nonresponders). The

responders exhibited greater improvement, evidenced
by decreased scores from baseline, on the VAS for
confusion, dizziness and depression compared with
nonresponders. Pain assessment via the SF-36 subscale
revealed no significant differences between responders
and non-responders (p > 0.05). However, responders
displayed less disability, as indicated by higher scores,
in the emotional role limitation subscale of the SF-36
compared with nonresponders (85.2 + 11.3 vs 46.9 + 8.4;
p =0.01).

3.3.2. Painful diabetic neuropathy

In the study by Srinivasan et al. (2021) [19], a double-
blind crossover trial was conducted with 67 patients
diagnosed with painful diabetic neuropathy. Participants
underwent treatment with naltrexone 2 mg, titrated up
to 4 mg and amitriptyline 10 mg, titrated up to 25 mg
to 50 mg, for 6 weeks in each arm, with a 2-week
washout period between them. Approximately 92% of
patients used 4 mg of naltrexone, while 67% used 25 mg
of amitriptyline. The baseline mean score on the VAS
was around 6 for both groups. Both the naltrexone and
amitriptyline groups showed a significant decrease in VAS
score compared with baseline (naltrexone: -2.67, 95% Cl:
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Table 2. Outcomes of interest and adverse effects of included studies.
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Authors/year

Outcomes of interest

Adverse effects

Sharafaddinzadeh et al.
2010

Brewer et al. 2018

Srinivasan et al. 2021

Paula et al. 2023

Beaudette-
Zlatanova et al.
2023

Bested et al. 2023

Tsui et al. 2024

The study evaluated the effects on the quality of life using the MSQoL-54
scale. Baseline mental health scores averaged 56.06 4 19.18, physical
health scores averaged 52.16 £ 18.21, and health perception scores
averaged 49.01 & 18.84. Throughout the 17-week study period, there were
minimal fluctuations observed in mental health, physical health and health
perception scores (p > 0.05).

The CGIS identified improvement in 38% of patients (n = 14), with 6
reporting ‘much improvement, while the remaining patients showed no
change from baseline (n = 18; 49%) or experienced minimal worsening
(n=5; 13%). Responders identified by the CGIS exhibited less disability
(i.e., higher scores) in the SF-36 emotional role limitation subscale
compared with nonresponders (85.2 + 11.3 vs 46.9 - 8.4; p = 0.01).
However, there were no statistically significant differences between
responders and nonresponders in other SF-36 subscales, including the pain
subscale (p > 0.05).

The baseline visual analog scale (VAS) scores were around 6 for both
groups. Naltrexone treatment led to a decrease of 2.67 (95% Cl: 2.48-2.85)
(p < 0.001) on the VAS, while amitriptyline treatment resulted in a
decrease of 2.50 (95% Cl: 2.32-2.68) (p < 0.001). The McGill Pain
Questionnaire, both naltrexone and amitriptyline treatments showed
significant reductions from baseline (p < 0.001), with a difference between
groups of -0.1 (95% Cl: -0.4 to 0.1) (p = 0.39).

The LDN —+ tDCS and LDN + tDCS sham groups showed no significant
differences at baseline compared with the placebo groups. By day 26, both
LDN + tDCS (p = 0.01 - baseline) and LDN + tDCS sham (p = 0.001 -
baseline and day 21) exhibited significant decreases. Overall, LDN-inclusive
groups demonstrated improvements in the PCPS after 26 days, particularly
in the interference with activities domain.

The reduction in pain interference or average pain severity did not differ
between LDN and placebo groups (p = 0.22). However, two secondary
measures showed nominal differences between LDN and placebo: total
scores on the painDETECT (p = 0.02) and BDI-Il (p = 0.04), however these
findings are likely spurious given the simultaneous testing of many
secondary measures

The difference observed in FIQR was minimal at -1.65 (IQR 18.55). Statistical
analysis using both the Wilcoxon signed-rank test and the random effects
model showed no significant difference between LDN and placebo
(ES=0.15,Cl =-6.72t0 2.15, p = 0.30)

Pain severity, as measured by the BPI, showed similar baseline scores across
all groups: gabapentin (3.1 4= 1.3), naltrexone (3.2 & 1.4) and Placebo

(3.3 £ 1.5). At week 8, the reductions were as follows: gabapentin (-2.12),
naltrexone (-0.97) and placebo (-1.85). No significant differences were
found against gabapentin (p = 0.73) or placebo (p = 0.55).

The most frequent adverse events in our trial
were minor (grade ) and did not disrupt daily
activities (grade Il). They were tolerable and
resolved after treatment. Nausea, epigastric
pain, mood changes, mild irritability,

headache and joint pain were the main recorded
adverse events.

Only one patient reported a nonserious adverse
effect, which was not specified by the authors

The naltrexone group experienced daytime
somnolence (2 cases), constipation (1 case),
diarrhea (3 cases), nausea (1 case), and headache
(1 case). In comparison, the amitriptyline group
had 36 patients with adverse effects (p < 0.001).

In terms of LDN adverse effects, there was no
significant difference among the groups when
analyzing adverse effects such as nausea, blurred
vision, headache, sleepiness, difficulty in
concentrating and acute mood changes

(p > 0.05)

Fatigue (one case), dizziness (two cases), urinary
tract infection (one case), swelling of tongue and
lips (one case), dermatitis (poison ivy)

(one case) and fall with ankle injury (one case)
were reported.

The adverse effects of naltrexone were similar to
those of the placebo group: headache (9),
fatigue (9), nausea (8), dizziness (7), stomach
ache (3), diarrhea (3), constipation (2), blurry
vision (1), worsened sleep (0), improved sleep
(1) and more intense pain (2).

Totaling 13 cases, mostly mild, adverse effects
included fatigue (3), diarrhea (1), stomach ache
(1), loss of appetite (1), dizziness (1), seizure (1),
impediment (1), tremor (1), sleepiness (1),
insomnia (1) and hypertension (1).

BPI: Brief pain inventory; CGIC: Clinical global impression of change; CGIS: Clinical Global Impression Scale; Cl: Confidence interval; ES: Effect size; FIQR:
Fibromyalgia Impact Questionnaire; LDN: Low dose naltrexone; PCPS: Profile of chronic pain scale; tDCS: Transcranial direct current stimulation.

2.48-2.85, p < 0.001; amitriptyline: -2.50, 95% Cl: 2.32-
2.68, p < 0.001). There was no statistically significant
difference between the groups in terms of change in
VAS score (between-group difference: 1.6, 95% CI: -
0.9 to 4.2, p = 0.21). Similarly, both naltrexone and
amitriptyline resulted in a significant decrease in McGill
Pain Questionnaire and Likert Pain Scale scores compared
with baseline, but there was no statistically significant
difference between the groups for these parameters
(p =0.39 and 0.59, respectively). None of the participants
experienced worsened sleep, although the group treated
with amitriptyline reported improved sleep quality. The
Patient Global Impression of Change did not show any
significant difference between the two groups (p = 0.54).

3.3.3. Fibromyalgia

In the study conducted by Paula et al. (2023) [20], a
double-blind clinical trial was performed with 86 patients
diagnosed with fibromyalgia, divided into four groups.
The follow-up period lasted 26 days. During the first
21 days, patients received either naltrexone or a placebo,
and from the 22nd day onwards, they received either
tDCS or a sham tDCS until the 26th day. Up until day
21, only the placebo + sham tDCS group showed a
significant decrease in VAS scores (p = 0.011). By day
26, significant decreases were observed in the LDN +
tDCS group (5.10 + 0.61, p = 0.01 from baseline) and the
LDN + sham tDCS group (4.67 + 0.58, p = 0.001 from
baseline and day 21). The Profile of chronic pain scale,
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both the LDN + tDCS and LDN + sham tDCS groups
achieved better scores by the end of the study. In the tDCS
group, improvements were observed across all domains:
frequency and intensity (p = 0.001), Interference in
Activities (p = 0.014), and Interference in Emotions
(p =10.008). In the LDN + sham tDCS group, improvement
was observed only in the Interference in Activities domain
(p = 0.008) after 21 days. Groups involving placebo
did not show improvement. Significant improvements
were noted in the Fibromyalgia Impact Questionnaire
(FIQR) on day 26 in the LDN + tDCS group (p = 0.005),
particularly in the function domain, however, baseline
scores were heterogeneous. Symptom domain scores
were more homogeneous among the groups, with all
showing improvement by day 26 (p < 0.05). For the Pain
Catastrophizing Scale, only the LDN + tDCS and placebo
+ sham tDCS groups showed reductions in total scores
and the Hopelessness domain (p = 0.027 and 0.032,
respectively). Baseline scores for the Beck Depression
Inventory Il (BDI-ll) were heterogeneous among the
groups.

Another study investigating the effects of naltrex-
one in patients with fibromyalgia was conducted by
Bested et al. (2023) [22]. This double-blind crossover trial
involved 52 patients and found no significant differences
between the naltrexone 4.5 mg and placebo groups
across various outcome measures. Summed pain inten-
sity ratings showed no difference between the groups
(p = 0.24). Similarly, quantitative sensory testing assess-
ments, including hyperalgesia area (p = 0.83), allodynia
(p = 0.65), and pressure pain threshold (p = 0.75),
revealed no significant differences between the groups.
The study also evaluated the Pain Catastrophizing Scale
scores and found no difference between the groups.
Baseline and outcome scores for the FIQR were obtained
for both the LDN and placebo groups (n = 50), with
the difference between the two groups being -1.65 (IQR
18.55). The Wilcoxon signed-rank test did not indicate any
significant difference between LDN and placebo (effect
size = 0.15, Cl = -6.72 to 2.15; p = 0.30). Similarly, the
random effects model showed no significant difference
between LDN and placebo (conditional mean difference
22.50, p = 0.34). Furthermore, the Hospital Anxiety and
Depression Scale showed no difference in the depression
domain between the groups (p = 0.32). However, an
improvement was noted in the anxiety domain in the LDN
group (p = 0.04).

3.3.4. Arthritis

In the double-blind crossover trial conducted by
Beaudette-Zlatanova et al. (2023) [21], involving 23
patients diagnosed with osteoarthritis, peripheral
spondylarthritis and rheumatoid arthritis, the baseline

VAS score was recorded at 59 4+ 1.2. Among the
participants, 17 had osteoarthritis (14 knee, 1 hip, 1 knee
and hip, 1 knee and shoulder), while six had inflammatory
arthritis. The reduction in pain interference or average
pain severity did not differ significantly between the
use of Naltrexone and placebo (p = 0.22). Secondary
measures differed nominally between Naltrexone and
placebo: painDETECT (p = 0.02). However, these findings
were likely spurious, given the numerous secondary
measures tested simultaneously. Total scores on the
BDI-Il differed significantly from the baseline and the
placebo group (p = 0.04). However, it's important to
note that numerous secondary measures were tested
simultaneously, which may have influenced these
findings.

3.3.5. Chronic pain in HIV-positive patients

In the double-blind trial conducted by Tsui et al.
(2024) [23], which included 45 HIV-positive alcoholic
patients experiencing chronic pain, three groups were
assigned: naltrexone 4.5 mg, placebo and gabapentin
300 mg up to 1800 mg. Over the 8-week follow-up period,
no clinically important differences in pain measures were
observed among the groups. Baseline pain severity scores
on the Brief Pain Inventory (BPI) were similar across all
groups, with gabapentin at 3.1 + 1.3, naltrexone at
3.2 £ 1.4, and placebo at 3.3 4 1.5. By week 8, all groups
exhibited reductions in pain severity, with no statistically
significant differences observed between gabapentin
and either naltrexone (p = 0.73) or placebo (p = 0.55). No
statistically significant differences were found between
the groups in cold pressor test measures, including pain
threshold and tolerance to cold.

3.3.6. Multiple sclerosis

In the double-blind parallel controlled crossover trial
conducted by Sharafaddinzadeh et al. (2010) [17], involv-
ing 96 patients with multiple sclerosis, participants
were administered either naltrexone 4.5 mg or placebo
for 8 weeks in each arm, with a 1-week washout
period. The MSQolL-54 scores at baseline showed a
mental health score of 56.06 + 19.18, physical health
score of 52.16 + 18.21 and health perception score of
49.01 £ 18.84. At week 8, there were no significant differ-
ences observed in these scores between the two groups,
with mental health scores at 58.04 + 20.27, physical
health scores at 50.05 £ 18.98 and health perception
scores at51.46 £ 20. At week 17, no statistically significant
differences were found in these scores between the
groups either. The EDSS scores at baseline averaged
3.18 + 1.87, with no difference observed between the
groups at the end of the study period (p = 0.92).



3.4. Adverse effects

The adverse effects were classified as mild or moderate,
without significantly interfering with the patients’ daily
activities. Among the most common symptoms were
fatigue (12 cases; 2.96%), headache (ten cases; 2.46%),
dizziness (nine cases; 2.21%) and nausea (nine cases;
2.21%). Although two authors did not specify the
frequency of adverse effects in the studied popula-
tion, they highlighted that headache, nausea, epigastric
pain and mood changes were reported as more frequent
[17,20].

Additionally, stomach ache (four cases), diarrhea
(four cases), constipation (three cases) and mild irritability
(one case) were observed. Other less common adverse
effects include burning sensation on the scalp (one case),
insomnia (one case), tremors (one case), daytime
somnolence (one case), urinary tract infection (one case),
swelling of the tongue and lips (one case), dermatitis
(one case) and fall with an ankle injury (one case). In
another mentioned study [18], there was a report of a
mild adverse effect not specified by the authors. These
findings can be seen in Table 2.

3.5. Risk of bias of included studies

The Risk of bias of included studies is summarized in
Figures 2 & 3.

3.5.1. Randomization process

All studies were classified as having a low risk of
randomization bias due to appropriate randomization
procedures [17-23].

3.5.2. Intervention
In six of the included studies, there was a low risk of bias
stemming from intervention deviations [17-20,22,23].
However, Beaudette-Zlatanova et al. (2023) [21] were
classified with a high risk of bias because the authors
failed to recruit a sufficient number of patients as per
the pre-calculated sample size, potentially leading to type
1 or type 2 errors in the study interpretation. This also
imposed limitations on the generalizability of the results.

3.5.3. Outcome
We classified six articles as having a low risk of bias in
outcome measurement, aligning with items three and
four of RoB 2 [17,19-23].

However, Brewer et al. (2018) [18] were rated as having
a high risk of bias in item three due to the absence
of comparison between the naltrexone group and the
placebo. Item four was evaluated as having a low risk of
bias.
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3.5.4. Selective reports
We evaluated five studies as appropriate, categorized as
having a low risk of bias [17,19,20,22,23].

However, Brewer et al. (2018) [18] also received a “some
concerns” rating for selectively analyzing key outcomes,
omitting comparison with the placebo group. Beaudette-
Zlatanova et al. (2023) [21] were classified as high risk of
bias because they conducted multiple outcome analyses
to compensate for the small number of included patients.

4. Discussion

In this review, our objective was to evaluate the use
of naltrexone for the treatment of chronic pain. Our
article synthesizes existing evidence, providing a com-
prehensive analysis of 406 patients across diverse clinical
conditions with varied pain characteristics.

Naltrexone, traditionally used in high doses for the
treatment of opioid dependence, blocks opioid receptors.
However, at low doses (4.5 mg or less), it appears to
exert a paradoxical effect. According to Patten et al.
(2018) [24], LDN can reduce inflammation by inhibiting
the activation of microglia, the immune cells of the cen-
tral nervous system, which, when activated, contribute
to neuropathic pain and neuroinflammation. This anti-
inflammatory effect is particularly beneficial in chronic
pain conditions where inflammation plays a significant
role.

Furthermore, Younger et al. (2014) [25] highlight that
LDN has the potential to increase the production of
endorphins, natural neurotransmitters that relieve pain
and improve mood. This finding is particularly rele-
vant for improving the quality of life in patients with
fibromyalgia. Toljan and Vrooman (2018) [26], corroborate
this hypothesis by reporting a significant increase in
endorphin levels following LDN treatment, in patients
suffering from chronic pain and autoimmune conditions.
Their study demonstrated that LDN’s modulation of the
opioid growth factor receptor pathway results in elevated
endorphin production, contributing to its analgesic and
anti-inflammatory effects. However, in a 7-day pilot study
by Hamann and Sloan (2007) [27], which evaluated ultra-
low doses of naltrexone (10 and 100 1g) in patients with
chronic non-malignant pain, no significant differences
were found between the naltrexone and placebo groups.
In the studies we reviewed, the LDN doses typically used
were around 4.5 mg.

Analysis of pain relief outcomes from the studies
reviewed reveals limited evidence for the efficacy of LDN
in managing chronic pain. Despite differing methodolo-
gies and patient groups, most studies found no significant
difference in pain reduction between LDN and placebo
or other treatments [17,18,21]. found significant pain
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reduction in fibromyalgia patients using a combination
of naltrexone and tDCS, suggesting a potential syner-
gistic effect. However, this finding is based on a small
sample size, and the observed benefits might be due
to tDCS. Moreover, sham-tDCS often showed similar or
better results compared with real tDCS, complicating the
assessment of its effectiveness. In contrast, Bested et al.
(2023) [22] found no significant difference in pain relief
between fibromyalgia patients treated with LDN and
those receiving a placebo.

In a noninferiority study, Srinivasan et al. (2021) [19]
found that both naltrexone and amitriptyline signifi-
cantly reduced pain in patients with diabetic neuropathy.
However, there were no notable differences between
the two treatments, suggesting that naltrexone may be
as effective as, but not necessarily superior to, tradi-
tional pain management options. In contrast, Tsui et al.
(2024) [23] observed no significant differences in pain
relief between naltrexone, gabapentin, and placebo in
HIV-positive patients with chronic pain. These varying

o
<
)
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results highlight the need for more focused research to
identify specific conditions or patient populations that
might benefit most from naltrexone.

Comparing the findings of this review with the existing
literature on the use of LDN for other chronic pain con-
ditions, there appears to be consistency in the evidence
pointing to varied outcomes. Studies in conditions such
as fibromyalgia and neuropathic pain have shown that
while some patients report significant pain relief with
LDN, overall results often do not demonstrate statistically
significant differences compared with placebo [28,29]. A
systematic review on LDN use in fibromyalgia reported
mixed results, with some trials showing reduced pain
intensity and improved quality of life, while others did not
find significant benefits [28]. These results suggest that,
although LDN has potential as an adjuvant treatment
in fibromyalgia, its effectiveness appears to be low,
however, the heterogeneity of results and the small
group of patients included highlights the need for further
investigation.



The impact of LDN on quality of life and function in
chronic pain patients varies across different conditions.
Studies included in this review, such as those on mul-
tiple sclerosis and fibromyalgia, showed mixed results.
Sharafaddinzadeh et al. (2010) [17] found no significant
improvements in MSQol-54 scores or the EDSS with
LDN treatment, indicating that LDN did not markedly
enhance mental or physical health or health perception.
Similarly, the EDSS scores remained unchanged, suggest-
ing that LDN had no significant effect on the overall
disability status of the patients. Studies on fibromyalgia
by Paula et al. (2023) [20] and Bested et al. (2023) [22]
reported no significant differences in quality of life or
function between LDN and placebo groups, as measured
by the Fibromyalgia Impact Questionnaire and the BDI-
ll. In contrast, Brewer et al. (2018) [18] observed that
LDN responders showed less disability and improved
emotional role functioning on the SF-36 subscale com-
pared with nonresponders, in patients with Gulf War
illness.

The findings from this review are consistent with the
broader literature on LDN for chronic pain, highlight-
ing variability in treatment outcomes across different
conditions. Systematic reviews on LDN for fibromyalgia
have shown varying responses among patients, with
some experiencing significant pain relief and improved
quality of life, while others do not benefit compared
with placebo [30]. Additionally, recent studies address
the quality of life in patients with various chronic pain
conditions, refractory depression, and COVID-19 associ-
ated with chronic fatigue, where the use of LDN could
be beneficial [24,31-33]. Chronic pain is often linked
with both depression and post-viral conditions like long
COVID-19, exacerbating the overall burden on patients.
Emerging evidence indicates that LDN may help alleviate
depressive symptoms, especially in patients who do not
respond well to traditional treatments, many of whom
also experience chronic pain [33]. Regarding COVID-19,
recent studies are exploring the potential of LDN to
improve the quality of life in patients suffering from
post-viral fatigue and “long COVID” symptoms, which are
frequently accompanied by chronic pain [32].

Adverse effects of LDN in chronic pain conditions are
typically mild to moderate, as evidenced by the studies
included in this review. This aligns with findings in the
broader literature, where LDN is generally well-tolerated.
For instance, a review by Patten et al. (2018) [24] on LDN
in fibromyalgia patients found that the most common
side effects were similar to those reported here, including
headache, nausea, and fatigue, with a low incidence of
severe adverse effects. Furthermore, a study by Cree et al.
(2010) [34] on LDN in multiple sclerosis patients also
reported mild adverse effects, predominantly gastroin-
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testinal issues and headaches, further supporting the
safety profile of LDN.

The minimal adverse effects observed with LDN, when
compared with other pharmacological treatments for
chronic pain, such as opioids or antidepressants like
amitriptyline, which are associated with a higher risk of
severe side effects, including sedation, weight gain and
potential for dependency [17-23]. This favorable safety
profile makes LDN a promising alternative for the long-
term management of chronic pain. Additionally, the
low rate of significant adverse effects observed in LDN
studies may encourage further research and clinical trials
to solidify its role in pain management, particularly in
patients who are sensitive to conventional medications.

4.1. Study limitations

This study encountered several limitations that warrant
acknowledgment. First, the number of included studies
was small, each with a limited number of patient popu-
lation, which impact the generalizability of the findings.
The maximum follow-up duration across studies was
relatively short (7 months), restricting the evaluation
of long-term chronic use of LDN. Furthermore, the
substantial heterogeneity among the diseases precluded
the conduct of a meta-analysis. Notably, the study by
Beaudette-Zlatanova et al. (2023) [21], which focused
on patients with inflammatory nociceptive pain, faced
significant limitations due to its inclusion of a small
number of participants, falling below the required sample
size, thus impacting the external validity of the findings.

5. Conclusion

In conclusion, this review indicates that LDN alone is
not effective for managing chronic pain. While some
studies noted minor improvements in pain, quality of
life and functional outcomes, most did not find signif-
icant benefits. Adverse effects were mild to moderate,
suggesting a favorable safety profile. However, the lack
of consistent efficacy warrants caution in recommending
LDN for chronic pain. Further well-designed studies are
needed to confirm these findings.
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