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ABSTRACT 
This study aims to assess the efficacy of low-dose naltrexone (LDN) in treating chronic pain. We 
c onduct ed a sy st ema tic review using the PICO stra tegy: (P) Pa tien ts with chronic pain, (I) Use of 
oral naltrexone , ( C) Placebo or active drug and (O) Pain relief and quality of life. We included 
articles from PubM ed, S copus , C ochrane CENTRAL and EMBASE databases. Seven randomized 
clinical trials involving 406 pa tien ts w er e analyzed . The doses ranging from 2 to 4.5 mg once daily 
across all studies. Various chronic pain conditions were ev alua ted. The results suggest that low-dose 
naltrexone is not effective in managing chronic pain and improving the quality of life in pa tien ts with 
div erse chr onic pain conditions. How ev er, further r esear ch with larger sample sizes and standar dized 
methodologies is necessary. 

PL AIN L ANGUAGE SUMMARY 
This study looks at how well low-dose naltr exone (LDN) w orks for treating long-lasting pain. We 
r eview ed r esear ch wher e pa tien ts with chr onic pain w er e giv en either LDN or a placebo (a fake 
trea tmen t). We found eigh t studies tha t included a total of 421 pa tien ts. The LDN doses used ranged 
fr om v ery small amoun ts 2–4.5 mg, taken once a day. These studies looked a t differen t types of 
chronic pain. Our results suggest that LDN cannot help to reduce pain and improve the quality of life 
for people with chr onic pain. How ev er, mor e r esear ch with larger gr oups of people and c onsist ent 
methods is needed to confirm these findings. 
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. I ntro duction 

hronic pain significantly impacts the quality of life and
an lead to various consequences, including depression,
hysical limitations and social isolation [ 1–3 ]. Pharmaco-

ogical trea tmen ts encompass a range of options includ-
ng simple analgesics, an ti-inflamma tories, opioids and
djuncts such as an tidepressan ts, an ticonvulsan ts, local
nesthetics , alpha-2 agonists , c ortic ost eroids, muscle
elaxants , topical analgesics , cannabinoids , among oth-
rs [ 4–7 ]. These pharmac olog ical trea tmen ts can be
tilized depending on the type of pain experienced
y the pa tien t, whether nociceptive, neuropathic or
ociplastic [ 8 ]. 

Naltrexone is a long-acting antagonist of μ and κ

pioid rec ept ors and has been utilized in the trea tmen t
f alcoholism, addiction, opioid abuse and misuse at
oses ranging from 20 to 150 mg orally [ 9 ]. At low
oses, has gained interest as an off-label trea tmen t

or various chronic pain disorders due to its cost–
ffectiv eness and fav orable safety pr ofile [ 10 ]. Despite
he extensive discussion about its potential in conditions
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like fibr omyalgia, the curr ent evidence on its efficacy
r emains inconclusiv e [ 11 , 12 ]. Systematic reviews offer
several adv an tages, including syn thesizing a large body
of evidence, assessing the consistency of findings across
studies and providing a comprehensive overview of
the efficacy of in terven tions [ 13 ]. These r eviews ar e
par ticularly impor tan t in the field of pain managemen t,
wher e tr ea tmen t options ar e div erse and often yield
variable results. 

This study aims t o sy st ematically review the existing
literature on the efficacy of low-dose naltrexone (LDN) in
managing chr onic pain, pr oviding a detailed ev alua tion
of its potential benefits, limitations and implications for
clinical practice. By doing so, we aim to inform clinical
decisions and highlight ar eas wher e further r esear ch is
needed. 

2. Materials & methods 

This is a sy st ematic lit eratur e r eview guided by the
Pr eferr ed Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) [ 14 ] recommendations, aimed at
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ssessing the efficacy of naltrexone in chronic pain relief.
he PICO stra tegy w as applied as follows: (P = Pa tien ts
ith chronic pain; I = Use of oral naltrexone; C = Placebo
r active drug; O = Pain relief; quality of life). This

eview has been reg ist ered in the In terna tional Prospec-
ive Reg ist er of Sy st ematic Review s (PR OSPER O) under
egistration number CRD42023422502. 

.1. Eligibility criteria 

e included full-text randomized clinical trials pub-
ished until July 2024, in English, and fully available in
he PubM ed, S copus , EMBASE and C ochrane CENTRAL
atabases. Exclusion cr iter ia encompassed articles not
vailable in digital platf orms, conf erence abstracts, case
eports , and series , preprints , observational studies and
eview studies. 

.2. Search strategy 

 escr ipt ors relat ed t o Naltr exone and chr onic pain w er e
mployed for the database search strategy. The descrip-
ors used w er e obtained from the Medical Subject Head-
ngs (MeSH), av ailable a t w w w.ncbi.nlm.nih.gov/mesh.
oolean operators and and or w er e used for term
earches on the men tioned pla tfor ms, adher ing to the
nclusion and exclusion cr iter ia for articles. All descriptors
sed and the c omplet e search strategy for each database
re available in the Supplementary Material . 

.3. Selection of studies 

w o r eview ers (Victor Rassi-Mariani and E duardo Silv a
 eis Bar ret o), who had no ac c ess t o each others assess-
en ts, ev alua ted the iden tified article titles, selecting

hose that met the inclusion cr iter ia. Subsequently,
bstracts w er e r eview ed for selection purposes. Articles
hat passed the initial screening were examined in their
ntirety to determine inclusion in the systematic review.

n situations where discrepancies arose between the two
 eview ers, a thir d r eview er (Durval Campos Kray chete),
ho had exclusive ac c ess t o the c onflicting articles,

nt ervened t o resolve differenc es. Data from the articles
 er e ex trac ted using the R ay yan app [ 15 ]. 

.4. Da ta summariza tion 

he data from the articles were ex trac t ed int o a struc-
ured table in Microsoft Excel R 

©
, version 2205. This table

aptured details c onc erning the study population size,
n terven tion and control group characteristics, method-
logy and out c omes assessed in the ev alua ted articles. 
2.5. Quality assessment 

The risk of bias assessmen t w as c onduct ed using the
Cochrane Risk of Bias tool for randomized trials (RoB
2) [ 16 ], ev alua ted independen tly by tw o r eview ers
(E duardo Silv a R eis Bar reto and César R omero Antunes
Júnior), with discr epancies r esolv ed thr ough a thir d
r eview er (Durval Campos Kraychet e). This t ool addresses
five specific domains for bias assessment, including
randomiza tion, poten tial devia tions in the in terven tion,
absenc e of data, out c ome measur ement and r esult
selection. After each r eview er ev alua tes each domain,
risks are categorized as ‘low r isk’, ‘high r isk’ or ‘some
c onc erns’, indicating an unc ertain 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 cr iter ia, yielded
723 articles. Following the removal of duplicates, 626 arti-
cles r emained . Upon scrutinizing the titles and abstracts
of these articles, 613 w er e 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 w er e randomized clinical trials [ 17–
23 ]. Five of these studies were crossover trials [ 17–
19 , 21 , 22 ]. In total, 406 pa tien ts w er e randomized , of
whom 333 r eceiv ed 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
g roup, in addition t o the plac ebo, some studies evalu-
ated the use of gabapentin [ 23 ], amitriptyline [ 19 ] and
tr anscr anial dir ect curr en t stimula tion (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. Geo gra phic cha racteristics 

Two studies were c onduct ed in the USA [ 18 , 21 ]. One study
was car r ied out in Iran [ 17 ], one in India [ 19 ], one in
Brazil [ 20 ], one in D enmar k [ 22 ] and one in Russia [ 23 ]. 
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Figure 1. Flowchart of included studies. 
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.3. Summarization of the studies 

ll included studies ev alua ted pain impr ov ement using
ral LDN [ 18–23 ]. Furthermore, all studies assessed

mpr ov ement quality of life and function with the use
f oral LDN, utilizing scales such as SF-36 [ 18 ], Pa tien t
lobal Impression of Change [ 19 ], Profile of Chronic Pain
cale [ 20 ], Fibromyalgia Impact Questionnaire [ 20 , 22 ],
ain Catastrophizing Scale [ 20 , 22 ], Hospital Anxiety and
epression Scale [ 22 ], BDI-II [ 20 , 21 ], Brief Pain Inven-

ory [ 23 ], MSQoL-54 [ 17 ] and Expanded Disability Status
cale (EDSS) [ 17 ] 

.3.1. Gulf War illness 
n the study c onduct ed by Br ew er et al . (2018) [ 18 ],
 double-blind cr ossov er tr ial was perfor med involving
7 pa tien ts. Each trea tmen t arm, consisting of 4.5 mg
altrexone and plac ebo, last ed for 3 months, with a 1-
on th w ashout period in between. Ac c ording t o the

linical Global Impression Scale, 38% of pa tien ts (n = 14)
how ed impr ov ement (r esponders), with six r eporting

much impr ov ement’. The r emaining pa tien ts exhibited
o change from baseline (n = 18; 49%) or demonstrated
inimal worsening (n = 5; 13%) (nonresponders). The
responders exhibit ed g reat er improvement, evidenc ed
by decreased scores from baseline, on the VAS for
confusion, dizziness and depr ession compar ed with
nonresponders. Pain assessment via the SF-36 subscale
r ev ealed no sig nificant differenc es 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 cr ossov er trial was c onduct ed with 67 pa tien ts
diagnosed with painful diabetic neuropa thy. Participan ts
underw ent tr eatment with naltr ex one 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
pa tien ts 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 gr oups show ed a significant decr ease in VAS
sc ore c ompared with baseline (naltrexone: -2.67, 95% CI:
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Table 2. Outcomes of interest and adverse effects of included studies. 

Authors/year Outcomes of interest A dv erse effects 

Sharafaddinzadeh et al. 
2010 

The study evaluated the effects on the quality of life using the MSQoL-54 
scale. Baseline mental health scores averaged 56.06 ± 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 
perc eption sc ores ( p > 0.05). 

The most frequent adverse events in our trial 
w er e minor (g r ade I) and did not disrupt daily 
activities (g r ade II). They w er e tolerable and 
r esolv ed after trea tment . Nausea, epigastric 
pain, mood changes, mild irritability, 
headache and joint pain w er e the main r ecor ded 
adv erse ev ents. 

Br ew er et al. 2018 The CGIS identified impr ov ement 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). 
How ev er, ther e w er e no statistically significant differ ences betw een 
responders and nonresponders in other SF-36 subscales, including the pain 
subscale ( p > 0.05). 

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

Srinivasan et al. 2021 The baseline visual analog scale (VAS) scores were around 6 for both 
gr oups. Naltr exone tr eatment led to a decr ease of 2.67 (95% CI: 2.48–2.85) 
( p < 0.001) on the VAS, while amitriptyline treatment resulted in a 
decrease of 2.50 (95% CI: 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% CI: -0.4 to 0.1) ( p = 0.39). 

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). 

Paula et al. 2023 The LDN + tDCS and LDN + tDCS sham groups showed no significant 
differenc es a t baseline c ompared with the plac ebo 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 
g roups demonstr at ed impro vements in the PCPS after 26 days, particularly 
in the interference with activities domain. 

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 
c onc entra ting and acute mood changes 
( p > 0.05) 

Beaudette- 
Zlatanova et al. 
2023 

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

Fatigue (one case), dizziness (two cases), urinary 
trac t infec tion (one case), swelling of tongue and 
lips (one case), dermatitis (poison ivy) 
(one case) and fall with ankle injury (one case) 
w er e r eported . 

Bested et al. 2023 The differ ence observ ed in FIQR was minimal at -1.65 (IQR 18.55). Statistical 
analysis using both the Wilcoxon sig ned-r ank test and the random effects 
model showed no significant difference between LDN and placebo 
(ES = 0.15, CI = -6.72 to 2.15, p = 0.30) 

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), c onstipa tion (2), blurry 
vision (1), worsened sleep (0), improved sleep 
(1) and more intense pain (2). 

Tsui et al. 2024 Pain severity, as measured by the BPI, showed similar baseline scores across 
all groups: gabapentin (3.1 ± 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). 

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; CI: Confidence interval; ES: Effect size; FIQR: 
Fibromy alg ia Impact Questionnaire; LDN: Low dose naltrexone; PCPS: Profile of chronic pain scale; tDCS: Tr anscr anial direct current stimulation. 
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.48–2.85, p < 0.001; amitriptyline: -2.50, 95% CI: 2.32–

.68, p < 0.001). There was no statistically significant
iffer ence betw een the gr oups in terms of change in
AS scor e (betw een-gr oup differ ence: 1.6, 95% CI: -
.9 to 4.2, p = 0.21). Similarly, both naltrexone and
mitriptyline resulted in a significant decrease in McGill
ain Questionnaire and Likert Pain Scale scores compared
ith baseline, but there was no statistically significant
iffer ence betw een the gr oups for these parameters
 p = 0.39 and 0.59, r espectiv ely). None of the participants
xperienced worsened sleep, although the group treated
ith amitriptyline reported improved sleep quality. The

a tien t Global Impression of Change did not show any
ig nificant differenc e between the two groups ( p = 0.54).
3.3.3. Fibromyalgia 

In the study c onduct ed by Paula et al. (2023) [ 20 ], a
double-blind clinical trial was performed with 86 pa tien ts
diag nosed with fibromyalg ia, divided int o four g roups.
T he follo w-up period last ed 26 day s. During the first
21 days, pa tien ts r eceiv ed either naltr exone 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 gr oup show ed a
significant decrease in VAS scores ( p = 0.011). By day
26, significant decr eases w er e observ ed 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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oth the LDN + tDCS and LDN + sham tDCS groups
chieved bett er sc ores by the end of the study. In the tDCS
r oup, impr ov ements w er e observ ed acr oss all domains:

requency and intensity ( p = 0.001), Int erferenc e in
ctivities ( p = 0.014), and Int erferenc e in Emotions
 p = 0.008). In the LDN + sham tDCS gr oup, impr ov ement

as observed only in the Int erferenc e in Activities domain
 p = 0.008) after 21 days. Groups involving placebo
id not show impr ov emen t. Significan t impr ov ements
 er e noted in the Fibromyalgia Impact Questionnaire

FIQR) on day 26 in the LDN + tDCS group ( p = 0.005),
articularly in the function domain, how ev er, baseline
cor es w er e heter ogeneous. Symptom domain scor es
 er e mor e homogeneous among the gr oups, with all

ho wing impro vement b y day 26 ( p < 0.05). For the Pain
atastrophizing Scale, only the LDN + tDCS and placebo
 sham tDCS groups showed reductions in total scores

nd the Hopelessness domain ( p = 0.027 and 0.032,
 espectiv ely). Baseline scor es for the B eck D epression
nv entory II (BDI-II) w er e heter ogeneous among the
roups. 

Another study investigating the effects of naltrex-
ne in pa tien ts with fibromy algia w as c onduct ed by
ested et al. (2023) [ 22 ]. This double-blind cr ossov er trial

nv olv ed 52 pa tien ts and found no significant differences
etw een the naltr exone 4.5 mg and plac ebo g roups
cross various out c ome measures. Summed pain inten-
ity ratings showed no difference between the groups
 p = 0.24). Similarly, quan tita tive sensory testing assess-

ents, including hyperalgesia area ( p = 0.83), allodynia
 p = 0.65), and pr essur e pain thr eshold ( p = 0.75),
 ev ealed no significant differences between the groups.
he study also ev alua ted the Pain Catastrophizing Scale
cores and found no difference between the groups.
aseline and out c ome sc ores for the FIQR w er e obtained

or both the LDN and placebo groups (n = 50), with
he difference between the two groups being -1.65 (IQR
8.55). The Wilc oxon sig ned-rank t est did not indicate any
ig nificant differenc e between LDN and placebo (effect
ize = 0.15, CI = -6.72 to 2.15; p = 0.30). Similarly, the
andom effects model showed no significant difference
etween LDN and placebo (conditional mean difference
2.50, p = 0.34). Furthermore, the Hospital Anxiety and
epr ession Scale show ed no differ ence in the depr ession
omain between the groups ( p = 0.32). However, an

mpr ov emen t w as noted in the anxiety domain in the LDN
roup ( p = 0.04). 

.3.4. Arthritis 
n the double-blind cr ossov er trial c onduct ed by
eaudette-Zla tanov a et al. (2023) [ 21 ], involving 23
a tien ts diagnosed with osteoarthr itis, per ipheral
pondylarthr itis and r heumatoid arthr itis, the baseline
VAS scor e was r ecor ded at 5.9 ± 1.2. Among the
par ticipants, 17 had osteoar thritis (14 knee, 1 hip, 1 knee
and hip, 1 knee and shoulder), while six had inflammatory
arthritis. The reduction in pain int erferenc e or average
pain severity did not differ significantly between the
use of Naltrexone and placebo ( p = 0.22). Secondary
measur es differ ed nominally betw een Naltr exone and
placebo: painDETECT ( p = 0.02). How ev er, these findings
w er e likely spurious, giv en the numer ous secondary
measures t est ed simultaneously. Total sc ores on the
BDI-II differed significantly from the baseline and the
plac ebo g r oup ( p = 0.04). How ev er, it’s important to
note that numerous secondary measures were t est ed
simultaneously, which ma y ha ve influenced these
findings. 

3.3.5. Chronic pain in HIV-positive patients 
In the double-blind trial c onduct ed by Tsui et al.
(2024) [ 23 ], which included 45 HIV-positive alcoholic
pa tien ts experiencing chronic pain, three groups were
assigned: naltrex one 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 gabapen tin a t 3.1 ± 1.3, naltrexone a t
3.2 ± 1.4, and placebo at 3.3 ± 1.5. By week 8, all groups
exhibited reductions in pain severity, with no statistically
sig nificant differenc es observed between gabapentin
and either naltrexone ( p = 0.73) or placebo ( p = 0.55). No
sta tistically significan t differ ences w er e found betw een
the groups in cold pressor test measures, including pain
threshold and t oleranc e t o c old. 

3.3.6. Multiple sclerosis 
In the double-blind parallel controlled crossover trial
c onduct ed by Sharafaddinzadeh et al . (2010) [ 17 ], inv olv-
ing 96 pa tien ts with multiple sclerosis, participants
w er e administer ed either naltr exone 4.5 mg or placebo
for 8 weeks in each arm, with a 1-week washout
per iod. The MSQ oL-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. A t w eek 8, ther e w er e 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 at 51.46 ± 20. At week 17, no statistically significant
differ ences w er e found in these scor es betw een 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). 
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.4. Ad verse effe cts 

he adverse effects were classified as mild or moderate,
ithout significantly interfering with the patients’ daily

ctivities. Among the most common symptoms w er e
atigue (12 cases; 2.96%), headache (ten cases; 2.46%),
izziness (nine cases; 2.21%) and nausea (nine cases;
.21%). Although two authors did not specify the

r equency of adv erse effects in the studied popula-
ion, they highligh ted tha t headache, nausea, epigastric
ain and mood changes w er e r eported as mor e fr equent
 17 , 20 ]. 

Additionally, stomach ache (four cases), diar r hea
four cases), constipation (three cases) and mild ir r itability
one case) w er e observ ed . Other less common adv erse
ffects include burning sensation on the scalp (one case),

nsomnia (one case), tremors (one case), daytime
omnolence (one case), urinary trac t infec tion (one case),
welling of the tongue and lips (one case), dermatitis
one case) and fall with an ankle injury (one case). In
nother mentioned study [ 18 ], there was a report of a
ild adverse effect not specified by the authors. These

ndings can be seen in Table 2 . 

.5. Risk of bias of included studies 

he Risk of bias of included studies is summarized in
igures 2 & 3 . 

.5.1. Randomization process 
ll studies w er e classified as having a low risk of

andomization bias due t o appropriat e randomization
r ocedur es [ 17–23 ]. 

.5.2. Intervention 

n six of the included studies, there was a low risk of bias
temming from in terven tion devia tions [ 17–20 , 22 , 23 ]. 

How ev er, Beaudette-Zla tanov a et al. (2023) [ 21 ] were
lassified with a high risk of bias because the authors
ailed to recruit a sufficient number of patients as per
he pre-calculated sample size, potentially leading to type
 or type 2 errors in the study in terpreta tion. This also

mposed limitations on the generalizability of the results.

.5.3. Outcome 
e classified six articles as having a low risk of bias in

ut c ome measurement, alig ning with it ems three and
our of RoB 2 [ 17 , 19–23 ]. 

How ev er, Br ew er et al. (2018) [ 18 ] were rated as having
 high risk of bias in item three due to the absence
f comparison between the naltrexone group and the
lac ebo. It em four w as ev alua ted as having a low risk of
ias. 
3.5.4. Selective reports 
We ev alua ted fiv e studies as appr opria te, ca tegorized as
having a low risk of bias [ 17 , 19 , 20 , 22 , 23 ]. 

How ev er, Br ew er et al. (2018) [ 18 ] also received a “some
c onc erns” rating for selectively analyzing key out c omes,
omitting comparison with the placebo group. Beaudette-
Zla tanov a et al. (2023) [ 21 ] were classified as high risk of
bias because they c onduct ed multiple out c ome analy ses
t o c ompensat e for the small number of included pa tien ts.

4. Discussion 

In this review, our objective was t o evaluat e the use
of naltrexone for the trea tmen t of chronic pain. Our
article synthesizes existing evidence, providing a com-
pr ehensiv e analysis of 406 pa tien ts across diverse clinical
conditions with varied pain characteristics. 

Naltrexone, traditionally used in high doses for the
trea tmen t of opioid dependence, blocks opioid rec ept ors.
How ev er, at low doses (4.5 mg or less), it appears to
exert a paradoxical effect. Ac c ording t o Patt en et al.
(2018) [ 24 ], LDN can reduce inflammation by inhibiting
the activ a tion of microglia, the immune cells of the cen-
tral nervous sy st em, which, when activ a t ed, c ontribut e
to neuropathic pain and neuroinflammation. This anti-
inflammatory effect is particularly beneficial in chronic
pain conditions where inflammation plays a significant
role. 

Furthermor e, Younger et al . (2014) [ 25 ] highlight that
LDN has the pot ential t o increase the production of
endorphins, natur al neurotr ansmitters that r eliev e pain
and impr ov e mood . This finding is particularly r ele-
v an t for improving the quality of life in pa tien ts with
fibromyalgia. Toljan and Vrooman (2018) [ 26 ], c orroborat e
this hypothesis by reporting a significant increase in
endorphin levels following LDN trea tmen t, in pa tien ts
suffering from chronic pain and autoimmune conditions.
Their study demonstrated that LDN’s modulation of the
opioid g rowth fact or rec ept or pa thw ay results in elev a ted
endor phin production, contr ibuting to its analgesic and
an ti-inflamma tory effects. How ev er, in a 7-day pilot study
by Hamann and Sloan (2007) [ 27 ], which ev alua ted ultra-
low doses of naltrexone (10 and 100 μg) in pa tien ts with
chronic non-malignant pain, no significant differences
w er e found between the naltrexone and placebo groups.
In the studies w e r eview ed , the LDN doses typically used
w er e ar ound 4.5 mg. 

Analysis of pain relief out c omes from the studies
r eview ed r ev eals limit ed evidenc e for the efficacy of LDN
in managing chronic pain. D espite differ ing methodolo-
gies and pa tien t g roups, most studies found no sig nificant
difference in pain reduction between LDN and placebo
or other trea tmen ts [ 17 , 18 , 21 ]. found significan t pain
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Bias arising from the randomization process

Bias due to deviations from intended interventions
Bias due to missing outcome data

Low risk Some concerns High risk

Bias in measurement of the outcome

0% 25% 50% 75% 100%

Bias in selection of the reported result

Overall risk of bias

Figure 2. Summary plot of bias analysis. 
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Figure 3. Traffic light plot of bias analysis. 
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 eduction in fibr omy algia pa tien ts using a combination
f naltrexone and tDCS, suggesting a potential syner-
istic effect. How ev er, this finding is based on a small
ample size, and the observed benefits might be due
o tDCS. Mor eov er, sham-tDCS often show ed similar or
ett er results c ompared with real tDCS, complicating the
ssessment of its effectiveness. In c ontrast, Best ed et al.
2023) [ 22 ] found no significant difference in pain relief
etw een fibr omy algia pa tien ts trea ted with LDN and

hose receiving a placebo. 
In a noninfer ior ity study, Sr inivasan et al. (2021) [ 19 ]

ound that both naltrexone and amitriptyline signifi-
antly reduced pain in pa tien ts with diabetic neuropathy.
ow ev er, ther e w er e no notable differ ences betw een

he tw o tr ea tmen ts, suggesting tha t naltrexone may be
s effective as, but not necessarily superior to, tradi-
ional pain management options. In contrast, Tsui et al.
2024) [ 23 ] observed no significant differences in pain
 elief betw een naltr exone, gabapentin, and placebo in
IV-positive pa tien ts with chronic pain. These v arying
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 out c omes. Studies in conditions such
as fibromyalgia and neuropathic pain have shown that
while some pa tien ts report significan t pain relief with
LDN, ov erall r esults oft en do not demonstrat e statistically
sig nificant differenc es c ompared with placebo [ 28 , 29 ]. A
sy st ematic review on LDN use in fibromyalgia reported
mixed results, with some trials showing reduced pain
intensity and impr ov ed quality of life, while others did not
find significant benefits [ 28 ]. These results suggest that,
although LDN has potential as an adjuvant treatment
in fibrom yalgia, its effectiveness appears to be low,
how ev er, the heter ogeneity of r esults and the small
group of pa tien ts included highligh ts the need for further
investigation. 
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The impact of LDN on quality of life and function in
hronic pain pa tien ts v aries acr oss differ ent conditions.
tudies included in this review, such as those on mul-
iple sclerosis and fibromyalgia, showed mixed results.
harafaddinzadeh et al. (2010) [ 17 ] found no significant

mpr ov ements in MSQoL-54 scores or the EDSS with
DN trea tmen t, indica ting tha t LDN did not markedly
nhance mental or physical health or health perception.
imilarly, the EDSS scor es r emained unchanged , suggest-

ng that LDN had no significant effect on the overall
isability status of the pa tien ts. Studies on fibromy algia
y Paula et al. (2023) [ 20 ] and Bested et al. (2023) [ 22 ]

eport ed no sig nificant differenc es in quality of life or
unction between LDN and plac ebo g r oups, as measur ed
y the Fibromyalgia Impact Questionnaire and the BDI-

I. In contrast, Br ew er et al. (2018) [ 18 ] observed that
DN r esponders show ed less disability and impr ov ed
motional role functioning on the SF-36 subscale com-
ared with nonresponders, in pa tien ts with Gulf War

llness. 
The findings from this review are c onsist ent with the

r oader literatur e on LDN for chronic pain, highlight-
ng variability in treatment out c omes across different
 onditions. Sy st ematic review s on LDN f or fibrom yalgia
ave shown varying responses among pa tien ts, with
ome experiencing significant pain relief and impr ov ed
uality of life, while others do not benefit compared
ith plac ebo [ 30 ]. Additionally, rec ent studies address

he quality of life in pa tien ts with various chronic pain
 onditions, refract ory depression, and COVID-19 associ-
ted with chronic fatigue, where the use of LDN could
e beneficial [ 24 , 31–33 ]. Chronic pain is often linked
ith both depression and post - vir al conditions like long
OVID-19, exacerbating the overall burden on pa tien ts.
merg ing evidenc e indicat es that LDN may help alleviate
epr essiv e symptoms, especially in pa tien ts who do not
 espond w ell to traditional tr ea tmen ts, many of whom
lso experience chronic pain [ 33 ]. Regarding COVID-19,
 ecent studies ar e exploring the pot ential of LDN t o
mpr ov e the quality of life in pa tien ts suffering from
ost - vir al fatigue and “long COVID” symptoms, which are

requently ac c ompanied by chronic pain [ 32 ]. 
Adverse effects of LDN in chronic pain conditions are

ypically mild to moderate, as evidenced by the studies
ncluded in this review. This aligns with findings in the
r oader literatur e, wher e LDN is generally w ell-t olerat ed.
or instance, a review by Patten et al. (2018) [ 24 ] on LDN

n fibromyalgia patients found that the most common
ide effects w er e similar to those reported here, including
eadache , nausea, and fatigue , with a low incidence of
ev er e adv erse effects. Furthermor e, a study by Cr ee et al .
2010) [ 34 ] on LDN in multiple sclerosis pa tien ts also
 eported mild adv erse effects, pr edominantly gastr oin-
testinal issues and headaches, fur ther suppor ting the
safety profile of LDN. 

The minimal adverse effects observed with LDN, when
compared with other pharmacological trea tmen ts for
chronic pain, such as opioids or an tidepressan ts like
amitriptyline, which are associated with a higher risk of
sev er e 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 r esear ch and clinical trials
to solidify its role in pain management, particularly in
pa tien ts who are sensitive to conventional medications. 

4.1. Study limitations 

This study enc ount er ed sev eral limita tions tha t w arran t
acknowledgment . First , the number of included studies
was small, each with a limited number of pa tien t popu-
lation, which impact the generalizability of the findings.
The maximum follow -up dura tion across studies was
r elativ ely 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-Zla tanov a et al. (2023) [ 21 ], which focused
on pa tien ts with inflamma t ory nocic eptive pain, fac ed
significan t limita tions due to its inclusion of a small
number of participants, falling below the r equir ed sample
size, thus impacting the external validity of the findings. 

5. Conclusion 

In conclusion, this review indicates that LDN alone is
not effective f or managing chronic pain. While some
studies noted minor impr ov ements in pain, quality of
life and functional out c omes, most did not find signif-
icant benefits. Adverse effects were mild to moderate,
suggesting a favorable safety profile. However, the lack
of c onsist en t efficacy w arran ts caution in recommending
LDN for chronic pain. Further well-designed studies are
needed to confirm these findings. 

Article highlights 

• The review encompassed 421 patients across eight randomized 
clinical trials, addressing various chronic pain conditions such as 
fibromy alg ia, multiple sclerosis, Gulf War Illness, diabetic 
neuropathy, arthritis and chronic pain in HIV-positive patients. 

• Low -dose naltre xone (LDN) doses ranged from 2 to 4.5 mg daily 
across the studies. 

• Results indicated that LDN may effectively reduce chronic pain and 
impr ov e quality of life in several chronic pain conditions. 

• Some studies reported significant pain reduction and quality of life 
impr ov ements with LDN compared with placebo. 
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• Other studies found no significant differences between LDN and 
placebo or other treatments. 

• Mild to moderate adverse effects of LDN were reported, including 
headache and fatigue. 

• The studies r eview ed had varying methodologies and sample 
sizes, indicating the need for further r esear ch with larger and more 
standardized trials. 

• The review emphasises the potential of LDN as a treatment for 
chronic pain but highlights the necessity for more consistent and 
robust evidence. 
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