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Abstract
Chronic pain poses a significant challenge to individuals worldwide, 
prompting a search for innovative therapies beyond traditional methods. 
This randomized double-blinded trial was carried out in a multi-specialty 
hospital in South India which explores the potential efficacy of a novel 
nutraceutical combination—palmitoyl ethanolamide (PEA), acetyl-L-
carnitine (ALC), and vitamin E—in alleviating chronic pain. Methods: The 
study involved 51 participants with chronic pain persisting for more than 
three months, randomly assigned to either the treatment group (Group 
N) or the control group (Group C). The nutraceutical intervention, known 
as Myofatige, demonstrated a substantial reduction in pain intensity, as 
evidenced by a significant decrease in both numerical rating scale (NRS) 
and Likert satisfaction  scores. The VAS scores decreased from 6.76± 0.95 
to 3.23± 0.99 in Group N (p value < 0.0001) while it was from 6.5 ±1.02 to 
5.88± 1.07 in group C (p = 0.19). The pretreatment Likert scores of Group N 
decreased from 3.88± 0.65 to2.04 ± 0.84 while in Group C it was from 4.01 
±0.12 to 3.73± 1.00. The inter group difference was statistically significant 
(p value < 0.0001). Throughout the three-month trial, safety and compliance 
were meticulously monitored, with just two people in the treatment group 
experiencing temporary frequent stools. There were no major adverse events 
reported, which supports the safety profile of the nutraceutical combination.
Conclusion: While acknowledging limitations such as a small sample size and 
a single-centre study, the findings suggest that the nutraceutical combination 
of PEA, ALC, and vitamin E as Myofatige holds promise as a therapeutic 
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intervention for nociceptive pain. Further research is warranted to explore 
the specific contributions of each component and potential synergistic effects 
in a larger and more diverse population. 

Introduction
Chronic pain is a significant and often devastating 
burden for people all over the world, affecting their 
quality of life and general well-being. As traditional 
therapy methods continue to fall short of giving 
complete relief, there is a growing interest in 
investigating alternative therapeutic alternatives. 
Osteoarthritis pain prompts varied self-treatments, 
with 63% of patients using non-drug methods, while 
others opt for over-the-counter (OTC) medications. 
Diclofenac is the most frequently used drug, followed 
by ibuprofen. Manual workers significantly favor 
non-steroidal anti-inflammatory drugs (NSAIDs) 
and topical analgesics. Most patients choose known 
pain relievers despite their side effects. They need 
holistic pain management plans1 that incorporate 
educational and behavioral strategies, along with 
balanced use of medications, for effective pain relief 
and improved quality of life. 

Nutraceuticals like glucosamine, chondroitin, 
collagen hydrolysates (CHs), and avocado-
soybean unsaponifiables (ASUs) show variable 
efficacy in clinical trials. While some studies report 
improvements in pain and function, results are 
inconsistent. Nutraceuticals are safe, making them 
a suitable option for select patients, though not 
universally recommended.2

The current study intends to investigate the 
possible efficacy of a novel combination of palmitoyl 
ethanolamide (PEA), acetyl-L-carnitine (ALC), and 
vitamin E in reducing the intensity of chronic pain.
Palmitoyl ethanolamide, an endogenous fatty 
acid amide with anti-inflammatory and analgesic 
properties, has garnered attention. It interacts 
with the endocannabinoid system, influencing 
neuroimmune responses related to chronic pain 
pathways. ALC, a mitochondrial modulator and 
antioxidant, is neuroprotective and has shown 
potential in the treatment of pain. Vitamin E, a potent 
antioxidant, is well known for its anti-inflammatory 
properties, which may aid with pain alleviation by 
lowering oxidative stress3.4

Despite their individual benefits, the synergistic 
effects of these drugs in combination remain 
scarcely studied in the setting of chronic pain. To 
fill this void, we have established a randomised 
double-blind experiment to systematically examine 
the safety and efficacy of this novel combination in 
a varied sample of chronic pain patients. Our study 
seeks to give useful insights into the potential of 
this new combination as a therapeutic intervention 
for chronic pain management by adopting a robust 
study design that includes objective pain evaluations 
and comprehensive outcome measures

Methodology
Study Primer
The study was conducted in a multi-speciality 
hospital in South India according to the declaration 
of Helsinki. Chronic pain, persisting for more than 
three months without apparent treatable pathology, 
poses a formidable challenge to both individuals 
and healthcare providers. Traditional treatment 
modalities often fall short of providing comprehensive 
relief, prompting a quest for innovative approaches. 
In this pursuit, a randomized double-blinded trial has 
been designed to investigate the potential efficacy 
of a unique combination comprising palmitoyl 
ethanolamide, acetyl-L-carnitine, and vitamin E 
in reducing the intensity of chronic pain. The trial, 
involving 26 participants in each group, [Group N – 
nutraceutical & Group C – control] aims to contribute 
valuable insights into the realm of nutraceutical 
interventions for chronic pain management. The 
study was approved by the ethical committee 
(IRBSTH – 105/ 2023 dated 05- 02- 2023) and the 
study was conducted from March 2023 to December 
2023. 

Study Design
The randomized double-blinded trial employs 
a robust study design, where participants were 
randomly assigned to either the treatment group, 
receiving the novel mixture, (referred to as Myofatige 
of Fourrts India). or the control group, being 
administered a placebo. The double-blinded nature 
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of the study ensures that neither the participants 
nor the researchers involved in administering the 
treatment were aware of the group assignments, 
minimizing potential biases. A sealed envelope 
technique was used to achieve randomization. The 
study was double blinded with the patient and the 
observer being unaware of the group. The drugs 
were opened from the big named covers to ensure 
patient blinding.

Inclusion criteria specify individuals experiencing 
chronic pain of any area for over three months, 
with no apparent treatable pathology. Importantly, 
the existing treatment regimen for chronic pain 
remained unchanged throughout the study, allowing 
for a clear assessment of the additional impact of 
the nutraceutical intervention. Patients who were not 
willing and with other treatable illness with sepsis 
were excluded. 

Intervention
Participants in the treatment group will be initiated 
on a nutraceutical intervention comprising palmitoyl 
ethanolamide, acetyl-L-carnitine, and vitamin E. This 
combination, (myofatige), recognized for its potential 
anti-inflammatory and analgesic properties, serves 
as the experimental arm of the study. The control 
group, on the other hand, will receive a sugar pill 
ensuring a rigorous comparison of the nutraceutical 
intervention against a placebo.

Outcome Measures
The major outcomes under consideration were pain 
(0- 10 eleven-point numerical rating scale (NRS) and 
Likert scale scores (1 – 5 Very satisfied, Satisfied, 
neither satisfied nor dissatisfied, Dissatisfied, and 
Very dissatisfied.), which were carefully measured 
before and after the intervention. 5Pain scores 
provide a quantifiable assessment of pain severity, 
whereas Likert scores provide a broader view on 
participants' general well-being and functional status. 
This comprehensive approach allows a nuanced 
assessment of the nutraceutical intervention's 
possible effects on both the degree of pain and its 
influence on everyday life.

Monitoring and Safety
Throughout the trial, participants will be closely 
monitored for any side effects arising from the 
nutraceutical intervention or the placebo. The 
follow up period was a period of three months of 

tablet daily after food. The compliance of 75 % was 
accepted.6 Noting and analysing these side effects 
are critical for comprehensively assessing the safety 
profile of the novel mixture. All the patients were on 
pregabalin in the night with paracetamol in the day 
which were asked to continue. The drug intake was 
also monitored. This meticulous attention to potential 
adverse events adds a layer of transparency to 
the study, ensuring that the overall well-being of 
participants remains a paramount consideration.

Statistics
Considering a significance level of 0.05, power of 
0.8, margin of 1, drop out of 0, the value using Rao 
software was 20 in each group to get a difference 
of more than 20 % of reduction of VAS scores in the 
experimental group.  We recruited 26 to avoid any 
drop outs. See figure 1. The mean and SD were 
analysed using the student t test. The rankings were 
done by Mann Whitney U test. The proportions were 
analysed by chi-square test, a p value of < 0.05 was 
considered significant. 

Results
Fifty-one patients completed the study. Most cases 
on both groups were osteoarthritis of a single knee. 
Twenty five patients were administered placebo 
(Group C) while 26 were given a combination of 
palmitoyl ethonalamide, acetyl L carnitine and 
vitamin E (Group N). One patient was not considered 
as the compliance was less than 75 %. The mean 
age was 52.49 ± 5.24 in Group N and 54.68 ±5.9 
years in Group C. The male: female ratio was 
similar between the groups. In the placebo group 
C, the reduction of pain and Likert scores were 
present but they were statistically insignificant. The 
pre-treatment VAS scores of both the groups were 
similar.  The VAS scores decreased from 6.76± 0.95 
to 3.23± 0.99 in Group N (p value < 0.0001) while 
it was from 6.5 ±1.02 to 5.88± 1.07 in group C (p = 
0.19). The difference in reduction was clinically and 
statistically significant with pain reduction better 
in Group N. (p value < 0.0001) The Pretreatment 
Likert scores were similar in both the groups.  
(p = 0.77) The Likert scores decreased in Group 
N and C as described below. The pretreatment 
Likert scores of Group N decreased from 3.88± 
0.65 to2.04 ± 0.84   while in Group C it was from 
4.01 ±0.12 to 3.73± 1.00. The inter group difference 
was statistically significant (p value < 0.0001) Two 
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patients in the Group N developed frequent stools 
which normalized in a day. (see Table 1) The same 

cannot be attributed to the drug. There were no major 
side effects otherwise. 

Table 1: showing the mean values with tests and p values 

	 Group N	 Group C	 P value	 P value 	 P value 
			   Within group N	 Within group C	 Between groups 

Mean /SD AGE	 52.49 ± 5.24	 54.68 ±5.9			   P = 0.55
Male: female 	 11: 14	 13:12 			   Chi square 
					     P = 0.67 
Pre VAS 	 6.76± 0.95	 6.5 ±1.02			 
					     P = 0.68
Post VAS	 3.23± 0.99	 5.88± 1.07	 P < 0.0001	 p = 0.19 	 P < 0.0001
					     Post – VAS  
Pre Likert 	 3.88±  0.65	 4 ±0.12 			   P = 0.77
Post Likert 	 2.04 ±  0.84	 3.73± 1.00	 P < 0.0001	 P = 0.45	 P = 0.001
					     Post – likert 

Fig. 1: consort flow diagram 
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Discussion
The role of palmitoylethanolamide (PEA) in 
addressing chronic pain, particularly in conditions 
like inflammation, neuropathic pain, and joint 
disorders are well known.  PEA's mechanisms 
involve interactions with various receptors and 
modulation of non-neuronal cells, leading to anti-
inflammatory and analgesic effects. The use extends 
to PEA's potential in managing primary headaches, 
menstrual pain, joint health, exercise recovery, 
and sleep. Notably, PEA's positive impact on joint 
health, exercise recovery, and sleep quality is 
established. The challenges in PEA's bioavailability 
and introduction of LipiSperse® technology as a 
promising approach to enhance PEA absorption is 
a breakthrough invention. Hence the pain reduction 
with the individual PEA is well known and evidence 
based. Endogenous acetyl-L-carnitine (ALC) not 
only aids in energy metabolism but also acts as an 
antioxidant, protecting against oxidative stress. It 
regulates neurotransmitters such as acetylcholine, 
serotonin, and dopamine, in addition to neurotrophic 
factors like nerve growth factor and metabotropic 
glutamate receptors, via epigenetic pathways. ALC 
increases the expression of mGlu2, which provides 
analgesic effects while limiting spinal sensitization. 
It demonstrates for a long time demonstrable 
neurotrophic and analgesic properties in persistent 
pain of experimental animals.7-9

Lu et al10 have found antinociceptive effects of a 
combination of vitamin E and C and described that 
serum concentrations and dietary consumption 
of -tocopherol and lycopene were found to have 
a significant negative relationship with functional 
impairment in patients with osteoarthritis knee.11 This 
goes along with our findings of combination of two 
other nutraceutical with Vitamin E in being effective 
in producing analgesia in patients predominantly 
with pain knee. In the analgesic treatment of chronic 
pain, a meta-analysis12 of double-blind randomised 
controlled studies found a cumulative effect 
favouring PEA over placebo or active comparators. 
In numerous studies, PEA was related with increased 
functional status and quality of life, whereas reported 
adverse effects were practically non-existent. 
While their study promoted the potential of a role 
for PEA in clinical analgesia, it also raised some 
critical unsolved concerns. Yet the results go along 
with our studies which had minimal side effects.13 
Salaffi et al 14 have described a combination of PEA 

and ALC act synergistically with routine drugs like 
pregabalin in fibromyalgia to improve pain which 
matched with our findings. Anders et al15 have found 
ALC to be effective in neuropathic pain but our 
cases were mainly of nociceptive variety. Palmitoyl 
ethanolamide (PEA), a naturally occurring lipid, has 
showed promise in the treatment of chronic pain 
due to its anti-inflammatory and neuroprotective 
effects. According to clinical research, PEA can help 
relieve pain and enhance quality of life in individuals 
with chronic pain syndromes like neuropathy and 
fibromyalgia. PEA is a beneficial adjuvant in the 
treatment of chronic pain due to its efficacy and 
excellent safety profile.16,17 Acetyl L-carnitine (ALC) 
has been studied for its potential benefits in chronic 
pain management, particularly in neuropathic pain 
conditions. Research indicates ALC may improve 
nerve function and reduce pain by modulating 
neurotransmitter activity and promoting nerve 
regeneration. Its neuroprotective properties make 
ALC a promising adjunct treatment for chronic 
pain.18,19 Vitamin E has been explored for its potential 
in managing chronic pain, primarily due to its 
antioxidant properties which can reduce oxidative 
stress and inflammation. Studies suggest that 
Vitamin E supplementation may help alleviate pain 
in conditions like osteoarthritis and neuropathy.20 

Its ability to neutralize free radicals makes it a 
supportive option in chronic pain management. The 
future research can orient towards comparison of 
each component and conducting trials. 

Limitations
The small sample size and unicentric study are 
the key constraints. The study did not include a 
comparison between individual components with 
their combination.

Conclusion
The study concludes that co administration of 
nutraceutical combination of palmitoyl ethonalamide, 
acetyl L carnitine and vitamin E decreased pain 
scores and improved satisfaction among patients 
with predominant chronic nociceptive pain. 

Financial aid – There is no support in the form of 
free sample tablets from Fourrts India to conduct 
the study. The authors have not received any other 
remuneration from the company which promotes the 
drug Myofatige for the purpose of research. 



745SUCHITRA et al., Curr. Res. Nutr Food Sci Jour., Vol. 12(2) 740-746 (2024)

Conflict of interest
Nil for all the authors 

Ethical approval
Yes 

Patient consent
Yes 

The data is in the excel sheet and only in case 
of absolute necessity, and on request, the 
corresponding author may share. We state that 
both the authors have contributed significantly in 
design, data collection and manuscript preparation.
Acknowledgments: Our sincere thanks to Dr S 
Balachandar JIPMER, Karaikal, India for his help in 
statistics and comments. 

References

1.	 Mezey GA, Máté Z, Paulik E. Factors 
Influencing Pain Management of Patients with 
Osteoarthritis: A Cross-Sectional Study. J Clin 
Med. 2022 Mar 1;11(5):1352. doi: 10.3390/
jcm11051352.

2.	 Ragle RL, Sawitzke AD. Nutraceuticals in 
the management of osteoarthritis : a critical 
review. Drugs Aging. 2012 Sep;29(9):717-31. 
doi: 10.1007/s40266-012-0006-3. 

3.	 Casale R, Symeonidou Z, Ferfeli S, Micheli 
F, Scarsella P, Paladini A. Food for Special 
Medical Purposes and Nutraceuticals for 
Pain: A Narrative Review. Pain Ther. 2021 
Jun;10(1):225-242. doi: 10.1007/s40122-021-
00239-y.

4.	 Aghamohammadi, D., Dolatkhah, N., 
Bakhtiari, F. et al. Nutraceutical supplements 
in management of pain and disability in 
osteoarthritis: a systematic review and meta-
analysis of randomized clinical trials. Sci Rep 
10, 20892 (2020). https://doi.org/10.1038/
s41598-020-78075-x

5.	 Sullivan GM, Artino AR Jr. Analyzing and 
interpreting data from likert-type scales.  
J Grad Med Educ. 2013 Dec;5(4):541-2. doi: 
10.4300/JGME-5-4-18.

6.	 M.R. Suchitra,  S. Balachandar ,  S. 
Parthasarathy. Intake of hot water after 
each meal as a weight reduction strategy 
– a prospective randomized controlled trial. 
Biomedicine: 2023; 43(1): 514-516

7.	 Clayton P, Hill M, Bogoda N, Subah S, 
Venkatesh R. Palmitoylethanolamide: A 
Natural Compound for Health Management. 
Int J Mol Sci. 2021 May 18;22(10):5305. doi: 
10.3390/ijms22105305.

8.	 Sarzi-Puttini P, Giorgi V, Di Lascio S, 
Fornasari D. Acetyl-L-carnitine in chronic 

pain: A narrative review. Pharmacol Res. 
2021 Nov; 173:105874. doi: 10.1016/j.
phrs.2021.105874.

9.	 Kim, HK, Kim, JH, Gao, X, Zhou, JL, Lee, I, 
Chung, K, et al. Analgesic effect of vitamin E 
is mediated by reducing central sensitization 
in neuropathic pain. Pain, 2006;122;53-62. 
10.1016/j.pain.2006.01.013

10.	 Lu R, Kallenborn-Gerhardt W, Geisslinger 
G, Schmidtko A . Additive Antinociceptive 
Effects of a Combination of Vitamin C and 
Vitamin E after Peripheral Nerve Injury. PLoS 
ONE. (2011) ; 6(12): e29240. https://doi.
org/10.1371/journal.pone.0029240

11.	 Eftekharsadat, B., Aghamohammadi, D. & 
Dolatkhah, N. Lower serum levels of alpha 
tocopherol and lycopene is associated with 
higher pain and physical disability in subjects 
with primary knee osteoarthritis: s case-
control study. Int. J. Vitamin Nutr. Res. (2020).
https://doi.org/10.1024/0300-9831/a000635 

12.	 Lang-Illievich K, Klivinyi C, Lasser C, Brenna 
CTA, Szilagyi IS, Bornemann-Cimenti H. 
Palmitoylethanolamide in the Treatment 
of Chronic Pain: A Systematic Review and 
Meta-Analysis of Double-Blind Randomized 
Controlled Trials. Nutrients. 2023 Mar 
10;15(6):1350. doi: 10.3390/nu15061350

13.	 Pickering E., Steels E.L., Steadman K.J., 
Rao A., Vitetta L. A randomized controlled 
trial assessing the safety and efficacy 
of palmitoylethanolamide for treating 
diabetic-related peripheral neuropathic pain. 
Inflammopharmacology. 2022;30:2063–2077. 
doi: 10.1007/s10787-022-01033-8.

14.	 F. Salaffi, S. Farah , P. Sarzi-Puttini, M. Di 
Carlo. Palmitoylethanolamide and acetyl-L-
carnitine act synergistically with duloxetine 



746SUCHITRA et al., Curr. Res. Nutr Food Sci Jour., Vol. 12(2) 740-746 (2024)

and pregabalin in fibromyalgia: results of a 
randomised controlled study. Clinical and 
Experimental Rheumatology 2023; 41: 
1323-1331. DOI: 10.55563/clinexprheumatol/
pmdzcq

15.	 Anders A.F. Sima, Menotti Calvani, Munish 
Mehra, Antonino Amato, for the Acetyl-l-
Carnitine Study Group; Acetyl-l-Carnitine 
Improves Pain, Nerve Regeneration, and 
Vibratory Perception in Patients With 
Chronic Diabetic Neuropathy: An analysis 
of two randomized placebo-controlled trials. 
Diabetes Care 1 January 2005; 28 (1): 89–94. 
https://doi.org/10.2337/diacare.28.1.89.

16.	 Gabrielsson, L., Mattsson, S., & Fowler, C. 
J. Palmitoylethanolamide for the treatment of 
pain: pharmacokinetic and pharmacodynamic 
considerations. Frontiers in Pharmacology, 
(2016). 7, 228. https://doi.org/10.1111/
bcp.13020

17.	 Hessel ink,  J.M.K.Chronic id iopathic 
a x o n a l  n e u r o p a t h y  t r e a t e d  w i t h 
Palmitoylethanolamide: neurosteroid or 
cannabimimetic? Pain Physician, (2013).  
16(4), 93-99. 10.2147/IMCRJ.S51572

18.	 Sima, A. A. F. Acetyl-l-carnitine in diabetic 
polyneuropathy: experimental and clinical 
data. (2007). CNS Drugs, 21(S1), 13-
23. https://doi.org/10.2165/00023210-
200721001-00003

19.	 Di Stefano G, Di Lionardo A, Galosi E, Truini 
A, Cruccu G. Acetyl-L-carnitine in painful 
peripheral neuropathy: a systematic review. 
J Pain Res. 2019 Apr 26;12:1341-1351. doi: 
10.2147/JPR.S190231.

20.	 Kapoor, S., & Bhardwaj, V. Role of vitamin E in 
management of neuropathic pain: a study on 
patients with carpal tunnel syndrome. Journal 
of Clinical and Diagnostic Research, (2015). 
9(12), RC05-RC07.


