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Abstract: Palmitoylethanolamide (PEA), an endogenous fatty acid amide, has been 

demonstrated to bind to a receptor in the cell nucleus – the peroxisome proliferator–activated 

receptor – and performs a great variety of biological functions related to chronic and neuropathic 

pain and inflammation, as has been demonstrated in clinical trials. These include peripheral 

neuropathies such as diabetic neuropathy, chemotherapy-induced peripheral neuropathy, carpal 

tunnel syndrome, sciatic pain, osteoarthritis, low-back pain, failed back surgery syndrome, 

dental pains, neuropathic pain in stroke and multiple sclerosis, chronic pelvic pain, postherpetic 

neuralgia, and vaginal pains. Probably due to the fact that PEA is an endogenous modulator as 

well as a compound in food, such as eggs and milk, no serious side effects have been reported, 

nor have drug–drug interactions. This article presents a case series describing the application 

and potential efficacy and safety of PEA in the treatment of various syndromes associated with 

chronic pain that is poorly responsive to standard therapies.
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Introduction
Chronic pain and neuropathic pain are indications for which there is high need in the 

clinic, and as Loeser put it boldly recently, “… the lack of evidence for the outcomes 

of most of the things providers do for patients” is one of the preeminent crises in pain 

management today.1 Indeed, many patients suffering from neuropathic conditions have 

pain that is refractory to existing treatments.2 In this context, palmitoylethanolamide 

(PEA), an endogenous fatty acid amide, is emerging as a novel agent in the treat-

ment of pain and inflammation. The compound was used many decades ago in some 

countries, but due to a lack of insight in its mechanism of action, interested weaned. 

Since the 1990s, interest has surged again due to the discovery of its effects in many 

different animal paradigms for pain and chronic inflammation. It is classified as a 

food for medical purposes or as a diet supplement in various countries of Europe. 

PEA has shown efficacy in many different preclinical animal models for chronic 

and neuropathic pain, and most importantly is effective in reducing pain in man in 

various clinical trials in a variety of pain states.3 The main target of PEA is thought 

to be the peroxisome proliferator-activated receptor alpha (PPAR-α).4 This receptor 

is a regulator of gene networks which control pain and inflammation5, probably by 

switching off the nuclear factor-kappaB signaling cascade,4–7 a key element in the 

transcription of genes for proinflammatory mediators (cytokine, chemokines, nitric 

oxide). PEA also has affinity to cannabinoid-like G protein-coupled receptors GPR55 

and GPR119.8 PEA can influence ion channels (eg, potassium channels) that play a 
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role in pain.9 Furthermore, PEA might desensitize transient 

receptor potential cation channel subfamily V member 1 

channels on sensory neurons.10,11

PEA anti-inflammatory actions allowing for a reduction 

of peripheral and central sensitization are mediated via both 

neuronal and nonneuronal cells. The latter comprise glia (in 

particular microglia, which are the brain’s macrophages) as 

well as peripheral and central mast cells.12–15 This profile of 

PEA may thus explain its broad potential in treating many 

different disorders related to pain and inflammation.16

Based on this knowledge, we selected a number of pain 

treatment-resistant patients and started adding PEA to the 

analgesic treatment regime. This paper presents seven dif-

ferent clinical cases, six of which showed a clear beneficial 

effect of PEA.

Case presentations
Patient 1
This was a 61-year-old Caucasian male suffering from 

metastatic prostate cancer. He has been receiving hormone 

therapy, estramustine, hyperthermia, and experimental 

dendritic cell therapy since 1996. In January 2009, his 

prostate-specific antigen count rose to 206 ng/mL, and he 

suffered from bony metastases in the lumbar and pelvic 

area. He was subsequently treated with taxotere. Due to a 

relapse, in October 2009 an experimental protocol with five 

courses of the new chemotherapeutic compound sagopilone 

was started. Polyneuropathic side effects occurred from the 

second course of sagopilone; neuropathic pain in both feet 

and hands emerged and increased in intensity, characterized 

by allodynia and hyperalgesia, although the patient was 

treated with tramadol and pregabalin (up to 300 mg/day). In 

December 2009, the patient was examined at our institution. 

His pain score was 7/10 on the numeric rating scale (NRS), 

with periods of peak pain of 9.

Treatment with PEA was initiated: PEA 600-mg tablets 

twice daily independent from meals. This treatment regime 

reduced pain quickly after 3 weeks to a mean NRS of 1–2. 

At this point, it was possible to continue chemotherapy with 

ongoing PEA administration. The patient’s NRS remained 

low under methotrexate therapy for 3 months. In mid-2010, 

the analgesics tramadol and pregabalin were withheld and 

he was stable with virtually no pain, occasionally taking 

500 mg paracetamol.

Patient 2
This was a 62-year-old Caucasian male diagnosed with 

failed back surgery syndrome and a history of several 

surgical interventions for painful hernia (1980, 1991, 2004), 

including a neurolysis in 2006 after a skiing injury. Despite 

these surgical interventions, the patient suffered many years 

from severe chronic pain with dysesthesia, burning and 

hyperalgesia at the buttocks and right leg. Electromyography 

(2009) showed signs of denervation in L5 of the right leg. 

Clinically, there were no signs of motor dysfunction, but 

sensibility decreased and dysesthesia appeared in the inner-

vation areas of L5 on the right leg. There were no reflex 

abnormalities. Treatment with gabapentin produced intoler-

able side effects before analgesia could happen. Diclofenac 

did not reduce pain. When the patient was examined at our 

institution, he complained about chronic pains and dyses-

thesia, scoring 7 on the NRS.

Treatment with PEA was initiated, 600 mg twice daily. 

Within 3 weeks, pain as well as the burning sensations and 

dysesthesia decreased from NRS 7 to 4 and remained low 

until the last visit 1 month later.

Patient 3
This was a 54-year-old Caucasian man who had suffered for 

the past 7 years from type II diabetes, with a treatment regi-

men of metformin, glimepirid, and liraglutide. Because of 

hypertension, hypercholesterolemia, and stomach complaints, 

the patient also received hydrochlorthiazide, a statin, and 

losartan. The chronic neuropathic pain, especially prominent 

at both feet, scored 6 on the Douleur Neuropathique 417 scale 

and 7 on the NRS. His pain was characterized by burning and 

lancinating sensations and was largely unresponsive to gabap-

entin, duloxetine, capsaicine cream, pregabalin, and cannabis. 

He subsequently stopped all analgesic therapies. Treatment 

with PEA 600-mg tablets twice daily and R-alpha-lipoic acid 

(100 mg three times daily, a supplement explored extensively 

in diabetes mellitus type II18–20) was started, and pain dropped 

to NRS score 3. When after 4 months the patient attempted to 

reduce the dose of PEA to 300 mg twice daily, pain rose within 

a week to an NRS score of 8. Dosing was increased to PEA 

600 mg tablets twice daily, and again pain decreased to 3–4 

within this period. Four months later, it was possible to 

decrease PEA dosing again to 300 mg twice daily, without 

further increase of pain. In the following year, relapses of 

pain occurred, and treatment with PEA 600 mg twice daily 

was able to reduce pain to a baseline NRS score of 3 again 

in about 10 days. Since then, the patient has been stable and 

continued taking PEA 300 mg twice daily. It should be noted 

that PEA has no relevant affinity for either the CB
1
 or the CB

2
 

receptor, explaining why this patient was a responder on PEA 

while a nonresponder on cannabis.
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Patient 4
This was a 64-year-old Caucasian male suffering from type II 

diabetes for 8 years, treated with metformin. Neuropathic 

pain in both feet started in 2011. Although the pain was 

treated with pregabalin (225 mg/day) he still scored NRS 6. 

We started prescribing according to our protocol for dia-

betic pains, consisting of 2000 IE of vitamin D
3
, three times 

100 mg R-alpha-lipoic acid and twice daily PEA 600 mg, 

together with a topical cream twice daily consisting of adelm-

idrol and capsaicine (Algonerv). After 3 weeks, the patient 

felt much better, pain was reduced from 6 to 4, and only in 

the morning did some burning pain remain. After 3 months 

of treatment, pain was reduced to 1.5, although the patient 

forgot to use the alpha-lipoic acid. He was able to resume 

full activities as an industrial designer and was working with 

much pleasure on a new machine.

Patient 5
This was a 66-year-old Caucasian male suffering from 

chronic idiopathic axonal polyneuropathy, showing a mean 

pain score of 8 on the NRS. The diagnosis was supported by 

electromyographic analysis in 2011, showing signs of a severe 

axonal neuropathy, without any sign of demyelinization. The 

complaints started in 2000 with burning and tingling in both 

feet. Neuropathic pain started after walking 10 miles and 

more. Being an enthusiastic walker, he started to feel very 

annoyed by the symptoms. He refused to take analgesics 

such as amitriptyline and pregabalin because of much-feared 

side effects. We started treatment with PEA according to 

our protocol, and month by month his pain decreased. After 

2–3 months, pain was reduced to NRS 1–2 and the patient 

was able to start walking long distances again.

Patient 6
This was a still-very-active 81-year-old Caucasian female 

with 25 years’ vaginal complaints from lichen sclerosis. She 

underwent a partial vulvectomy in 2008 because of a lesion 

that showed vulvar intraepithelial neoplasia II. Her pain 

fluctuated from no pain at all to a 7 on the NRS. She also had 

one or more lesions that came and went and a very fierce itch. 

Her family doctor and several gynecologists and dermatolo-

gists advised and prescribed petroleum jelly, vitamin E and 

zinc ointments, triamcinolone acetenoide, several other local 

corticosteroid ointments, and several local and systemic yeast 

treatments. By the end of 2010, passing urine had become 

very painful and she could not ride her bike anymore. Her 

gynecologist prescribed a very strong local corticosteroid, 

clobetasol, after which the pain worsened to 9–10 on the 

NRS. The patient became desperate and asked for advice in 

our clinic. She was unable to ride her bicycle and her qual-

ity of life was severely compromised. She started with PEA 

according to our protocol, and in addition to the oral PEA, 

we prescribed a twice-daily local vaginal gel containing a 

precursor of palmitoylethanolamide, adelmidrol (Saginil gel). 

The next day, the pain and itching almost disappeared. She 

started cycling again. She used the gel intermittently during 

periods of several weeks. The improvements in pain and itch-

ing lasted around 6 months. Unfortunately, in the second half 

of 2011, lesions reappeared. Another biopsy was performed, 

and her lichen sclerosis had progressed to vulva carcinoma. 

A radical vulvectomy and selective inguinal lymphadenec-

tomy were performed. Histopathologic examination showed 

no metastasis. All complaints were gone.

Patient 7
This was an 80-year-old Caucasian female with complaints 

of pain in feet and legs, low-back pain and paresthesia, as 

well as numbness. The complaints started 3 years earlier, 

when electromyography showed signs of a slight axonal 

neuropathy. No sign of a stenosis of the lumbar region was 

evident by computed tomography scan, and chronic idio-

pathic axonal polyneuropathy was diagnosed. Because of her 

advanced age, the patient did not wish to take amitriptyline 

and related compounds. Her pain score was 6.5 on the NRS; 

treatment with topical amitriptyline cream was ineffective. 

PEA 600 mg twice daily was added; however, no decrease 

of pain was observed. The addition of other prescribed 

supplements, such as acetyl-l-carnitine, did not decrease 

pain either. She is presented as a nonresponder. One of the 

reasons for this might have been advanced age combined 

with a nonspecific chronic pain.

Discussion
Neuropathic pain is challenging to manage, and many 

patients experience pain that is refractory to existing 

treatments. Physicians usually start treatment for chronic 

neuropathic pain with monotherapy. In this protocol, start-

ing dosage is low with most of the available drugs until 

titration, then, according to the subjective response, dosage 

is increased to the maximum tolerated. When monotherapy 

proves insufficient, combinations of various pharmacologic 

compounds follow, combining serotonin–noradrenaline 

reuptake inhibitors, tricyclic antidepressants, anticonvulsants, 

opioids, natural and synthetic derivatives from cannabis, and 

topical analgesics.21–24 Until now, however, no consistent 

improvement in the treatment of neuropathic pain has been 
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achieved, and recent clinical trials of older analgesics seem 

even to show decreased efficacy.25 There is clearly an urgent 

need for new, innovative compounds that are not only effec-

tive but have a favorable profile in terms of side effects and 

drug–drug interactions. Not only does PEA display these 

characteristics, but the case series reported here suggest 

PEA’s therapeutic potential for different chronic and neu-

ropathic pain states. Indeed, in these cases, PEA – alone or 

added to standard analgesics – was able to reduce pain by 

40%–80% compared to baseline scores on the NRS. The 

initial PEA-induced clinical relevant pain reduction was 

often seen between week 1 and week 3. However, in some 

cases the response only emerged after 5 weeks of treatment. 

Occasionally, as in the last case described, nonresponse to 

PEA occurs.

PEA to protect against chemotherapy-
induced painful polyneuropathy
Chemotherapy-induced neuropathic pain (patient 1) must be 

taken into account for both the associated disability and dis-

tress, but also to optimize the chemotherapy itself. Recently, 

the effect of PEA on pain and nerve functions in patients with 

chemotherapy-induced painful neuropathy was assessed.26 In 

brief, 20 patients undergoing thalidomide plus bortezomib 

treatment for multiple myeloma received 300 mg PEA twice 

daily for 2 months, starting after chemotherapy-induced neu-

rotoxicity was established. Although no variable returned to 

normal, pain and all neurophysiological measures – assessing 

Aα, Aβ, and Aδ fibers – significantly improved. These 

results suggest a possible neuroprotective effect of PEA 

on myelinated nerve fibers. Importantly, concomitant PEA 

treatment allowed the maintenance of chemotherapeutic 

dose without further deterioration of nerve functions. The 

ability to continue chemotherapy in patients suffering from 

neuropathic pain, instead of stopping or reducing therapy, 

would clearly impact positively on survival rates also. 

A multicenter double-blind study evaluating the efficacy and 

safety of PEA in chemotherapy-induced neuropathic pain is 

currently in progress.

PEA treatment schedule
We adhered to a standardized dosing regimen of PEA in cases 

of neuropathic pain, independent of its etiology or patho-

genesis, starting with twice-daily sublingual PEA 600 mg, 

for quick absorption and to avoid first-pass effects. After 

10 days, we switched to tablets of 600 mg PEA twice daily, 

and if pain was sufficiently reduced, the dose was reduced 

to 300 mg twice daily. We developed this treatment schedule 

after treating hundreds of neuropathic pain patients. Based 

on our clinical experience, we hypothesize that starting with 

the sublingual form of PEA for at least 10 days might help 

to quickly reach sufficient therapeutic levels of PEA. This 

of course has never been investigated and is only a clinical 

impression. After the initial phase of 10 days, treatment with 

normal tablets can start. Due to the first-pass effects, the bio-

availability of the tablets might be somewhat less compared 

to the sublingual form. However, formal pharmacokinetic 

and bioavailability studies are lacking.

PEA as part of multimodal 
pharmacotherapy
In our case series, combinations with regular analgesics did 

not lead to drug–drug interactions, and in all seven patients 

PEA tolerability was excellent. As all patients were treatment-

resistant to previous analgesics, we suppose the good clini-

cal response is more than placebo alone. To date, we have 

treated in our clinic around 1000 patients suffering from 

neuropathic pain with PEA, sometimes as monotherapy, but 

mostly combined with topical analgesic creams consisting 

of amitriptyline (5% and 10%), racemic ketamine (10%), 

baclofen (5%), or gabapentin (10%).27–29 Treatment duration 

varied from several weeks up to 2 years. Combination of PEA 

with analgesics such as tramadol, pregabalin, gabapentin, and 

duloxetine in our hands has never led to any discomfort or 

adverse interactions. The combination of PEA, sometimes 

with other supplements such as alpha-lipoic acid and topical 

analgesic creams, results in sufficient to good pain reduction 

in neuropathic pain patients, without serious side effects and 

with good tolerability. The only side effects of PEA we have 

seen were related to a feeling of heaviness in the stomach 

after the tablets were taken and rarely gastrointestinal dis-

comfort and diarrhea after the sublingual PEA formulation, 

most probably due to the presence of sorbitol as a sweetener. 

These side effects were rarely a reason for stopping treatment. 

The fact that PEA is an endogenous modulator and not a 

synthetic molecule, together with the fact that PEA mainly 

works via the PPAR-α receptor and not, as far as we know, via 

the PPAR-γ receptor (also known as the glitazone receptor), 

explains the absence of side effects known for compounds 

such as glitazone and ploglitazone.

Promising results for PEA have been reported in vari-

ous clinical trials in which the compound was evaluated for 

efficacy and safety. In a pivotal randomized, double-blind, 

placebo-controlled clinical trial of 636 patients with sciatic 

pain, a significant and clinically relevant analgesic effect was 

documented for 300 mg and 600 mg PEA.30 Similar results 
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were obtained in a randomized clinical trial with 85 chronic 

sciatic patients.31 Quality of life and functionality related to 

the back improved significantly in favor of the PEA groups 

in both studies. Various smaller studies evaluating the effect 

of PEA in other pain states also demonstrated safety and 

efficacy.32–36 To date, more than 20 positive clinical trials with 

PEA have been presented and reviewed in detail, with a total 

of nearly 2000 patients treated.3 No side effects of note have 

been reported, nor have there been any deleterious drug–drug 

interactions.3 In a recent case series of severe central neuro-

pathic pain in King Charles spaniels, PEA also reduced pain 

as well as inflammation of the eyes. This clearly supports the 

analgesic as well as the anti-inflammatory properties of PEA. 

PEA may thus represent a promising addition to our analgesic 

regimen for the treatment of man as well as for companion 

animals, with potential for good tolerability. Worldwide, more 

than 800,000 patients have been treated with PEA, most of 

them in Italy and Spain, with some in The Netherlands, Ger-

many, UK, Canada and the US, and no serious side effects 

have been reported (Epitech, data on file).

Conclusion
PEA represents a promising addition to our therapeutic 

armamentarium for neuropathic pain, with potential for good 

tolerability and a low propensity for side effects.
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The authors report no conflicts of interest in this work.
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