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SUMMARY

Atopic dermatitis is the most common allergic disease in dogs. The main symptom of the disease is severe pruritus  
and potential treatments include treating the causes or symptomatic treatment. As part of symptomatic treatment,  
glucocorticosteroids, oclacitinib and lokivetmab are used, while less severe symptoms can be treated using polyunsaturat-
ed fatty acids, antihistamines, cannabidol or palmitoylethanolamide.
The purpose of the study was to evaluate the e�ectiveness of palmitoylethanolamide in combination 
with polyunsaturated fatty acids in the symptomatic treatment of atopic dermatitis in dogs.
The study was performed in 16 dogs, divided into the study arm (10 animals) and control arm (6 animals). The study arm 
received palmitoylethanolamide in combination 
with polyunsaturated fatty acids, while the control arm received placebo. In all animals, the intensity of pruritus (pVAS) and 
the severity of skin lesions (CADESI 04) were assessed six times at weekly intervals.
In the study arm, there was a statistically significant reduction of pruritus after 4 weeks of treatment and a reduction of skin 
lesions was achieved after 2 weeks of treatment. Compared to the control arm, di�erences in both assessed parameters 
were observed after 4 weeks of treatment. 
Palmitoylethanolamide combined with polyunsaturated fatty acids e�ectively reduces the intensity of skin lesions and pruritus.
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INTRODUCTION

Atopic dermatitis in dogs is the most commonly diagnosed allergic disease in this species. It follows a typical course, with 
the predominant symptom being severe pruritus and skin inflammation, leading to post-pruritic lesions such as alopecia, 
scrapes, scabs or, in chronic cases, skin lichenification. Treatment of the disease is based on specific immunotherapy or 
symptomatic treatment with anti-inflammatory/antipruritic drugs. Several methods are used in symptomatic treatment. 
In cases of severe pruritus, it is interrupted with topical or systemic glucocorticosteroids, lokivetmab, oclacitinib or ciclospo-
rin, while recent studies have also demonstrated the e�ectiveness of stem cells in such cases. 
In case of less severe pruritus or in order to sustain the antipruritic e�ect achieved with more potent drugs, antihistamines 
and polyunsaturated fatty acids can be used, as well as baths 
in antipruritic shampoos. Since positive e�ects of polyunsaturated fatty acids will usually appear after prolonged use (mea-
sured in weeks), these acids cannot be used to stop severe pruritus 
in cases of acute AD, but rather when it is mild to moderate, or as one of the treatment components to prevent pruritus 
recurrence (15).
The primary mechanism of action for polyunsaturated fatty acids is the inhibition of arachidonic acid metabolism, which 
leads to a reduction in the levels of pro-inflammatory mediators (omega-6 acids) or conversion into anti-inflammatory 
mediators (omega-3). In addition, the e�ect of polyunsaturated fatty acids may a�ect the cell membranes of mast cells, 
reducing their degranulation (23, 25). In addition, it has been demonstrated that the administration of polyunsaturated 
fatty acids leads to mononuclear cell proliferation (26). An important mechanism of action of polyunsaturated fatty acids 
is their e�ect on the skin barrier, which consists in improving ceramide production. Ceramides are lipids whose e�ects are 
crucial for providing an e�ective skin barrier that determines the reduction of transepidermal water loss. They also exhibit 
a bacteriostatic e�ect. It has been demonstrated that polyunsaturated fatty acids supplementation leads to increased 
lipid content in the epidermis, thereby improving the state of the skin barrier and reducing transepidermal water loss (20, 
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9). Topical spot-on or spray application of polyunsaturated fatty acids onto the skin is also e�ective in reducing pruritus 
and skin lesions, as well as improving skin barrier integrity (27, 3). Furthermore, the use of polyunsaturated fatty acids  
improves hair quality, both in animals with atopic dermatitis and healthy animals (9).
Polyunsaturated fatty acids are often used in combination with quercetin, vitamins A, D, E or palmitoylethanolamide.  
Particularly interesting is their simultaneous use in combination with the latter substance, i.e. palmitoylethanolamide  
(6, 7, 19). Palmitoylethanolamide (PEA) is a naturally occurring bioactive lipid similar to endocannabinoids. Endocannabi-
noids and PEA are generated in response to stress and tissue damage and play an important role 
in regulating the skin’s immune response. The e�ect of PEA most likely involves limiting mast cell degranulation. Studies 
have demonstrated that it is useful 
in reducing allergy symptoms in companion animals (22, 8, 28, 14).  When used alone, PEA has been found to have an  
antipruritic e�ect following prolonged use, reducing skin lesions and pruritus intensity. It is primarily useful for treating  
patients with mild to moderate pruritus and skin lesions.  In the studies by Noli et al. it was determined that after 8 weeks  
of PEA treatment (administered at a dose of 10 mg/kg), improvement was seen in most of the studied dogs, with the  
reduction in skin lesions being significant and without exceeding symptom aggravation as 
in the case of animals in remission. 
In addition, polyunsaturated fatty acids can also be used to reduce the dose of potent antipruritic drugs such as gluco-
corticosteroids, ciclosporin or oclacitinib, with which they exhibit a synergistic e�ect (17, 18). Concomitant administration  
of polyunsaturated fatty acids and 
glucocorticosteroids has been demonstrated to reduce the dose of the latter by approximately twofold after 84 days  
of treatment (21). In other studies, combining polyunsaturated fatty acids with prednisolone reduced the dose of the  
latter by 24% to 100% in most of the animals involved in the experiment. Obviously, this reduction was achieved following  
prolonged polyunsaturated fatty acid use (12 weeks) (4). Polyunsaturated fatty acids are also e�ective in lowering ciclosporin 
doses. In a study conducted in 2016, their concomitant administration with ciclosporin, allowed for reducing the dose from 
4.1 to 2.6 mg/kg of body weight, which is a statistically significant value. In addition, there was a greater decrease of pruritus 
in the group treated with ciclosporin with fatty acids compared to dogs treated with ciclosporin alone (11). The 2023 studies 
by Nishyjama et al. demonstrated that polyunsaturated fatty acids exhibit a synergistic e�ect with oclacitinib, leading to  
a significant reduction of pruritus 
and skin lesions compared to the group receiving oclacitinib alone. The positive e�ects of concomitant administration of 
both substances were evident already after 4 weeks of use (13). Moreover, concomitant use of polyunsaturated fatty acids 
with antihistamines exhibits a synergistic e�ect. 
The products used for treatment contain various fatty acids, such as γ-linolenic acid (GLA) 
and eicosapentaenoic acid (EPA). There is no clear information on the recommended ratio between omega-6 and  
omega-3 fatty acids. For example, in 2003, a study was conducted using di�erent ratios of fatty acids (ratios of omega-6 
to omega-3 fatty acids ranging from 9.9:1 to 20.1:1), and in each case positive e�ects were observed, reducing the severity 
of skin lesions 
and pruritus after an eight-week treatment period (12). Scott is of the opinion that their e�icacy increases with the dose 
and they are safe even after exceeding the manufacturer’s recommended dose by 4–10 times (24).

MATERIALS AND METHODS

The study was performed in 16 dogs diagnosed with atopic dermatitis. The diagnosis was made after the patient met  
Favrot's diagnostic criteria (set no. 2). Each animal met at least 5 criteria. All dogs had been previously put on an elimination 
diet for no less than 6 weeks to rule out food allergies. The animals received regular antiparasitic prophylaxis with spot-on 
preparations. Fungal and bacterial infections, as well as parasitic invasions were ruled out on the basis of a microscopic 
examination of hair, scraping and cytological examination of impression preparations from the skin. Prior to treatment, the 
animals had not received glucocorticosteroids, lokivetmab, ciclosporin, oclacitinib or polyunsaturated fatty acids for at least 
a month. Animals with mild to moderate CADESI 04 disease severity (less than 60 points) and a pVAS pruritus score of less 
than or equal to 5 (16) were eligible for the study.
The group was randomly divided into two subgroups: a study arm of 10 individuals who received VetoSkin Ultra for 6 weeks 
at the dose recommended by the manufacturer and a control arm of 6 individuals who received placebo. Both VetoSkin 
Ultra and placebo were administered daily. Owners were blinded as to whether the animal was receiving VetoSkin Ultra or 
a placebo. All dog owners agreed to participate in the study.  Dogs in the study arm (6 males, 4 females) were aged 2 to 
6 years (median 3.5 years) with a body weight of 6 to 15 kg (median 11). The group included 3 French Bulldogs, 2 Maltese 
dogs, 1 West Highland White Terrier and 4 mixed-breed dogs.  The control arm (3 males and 3 females) consisted of 2 
French bulldogs, 2 West Highland White Terriers, 1 Maltese and 1 mixed-breed dog. The weight of the dogs in this group was 
between 6 and 15 kg (median 11.5), with the animals aged between 2 and 5 years (median 3.5).
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A CADESI 04 clinical assessment of skin lesion severity and a pVAS assessment of pruritus severity were performed in all 
dogs in both the study and control arms. Assessment was performed on the day the study began and then 
at weekly intervals for 6 consecutive weeks. 
Statistically significant di�erences between the results obtained during the study in both groups, as well as di�erences 
between groups at individual time intervals were calculated using the Mann-Whitney U test for p<0.05. Normal distribution 
of the sample was tested using the Kolmogorov-Smirnov test.

RESULTS

Animals in the study arm had an average CADESI 04 score of 32.81 on the day the study began. Over the course of the 
study, this score gradually decreased. A statistically significant decrease in CADESI 04 was determined after 2 weeks of 
product use (p=0.036). A statistically significant decrease in the parameter persisted until the end of observation and at 
Week 6 it was 17.9 (p=0.003). 
A gradual decrease in pVAS pruritus severity was also noted. It averaged 3.2 on the day the observation started and  
decreased during the study, achieving a statistically significant di�erence 
compared to the baseline value at Week 4 of administration (p=0.034), which persisted until the end of the observation.  
At Week 6, the score was 1.1 and statistically di�erent from baseline (p=0.0004).
In the control arm, there was no statistical reduction in the values of both skin lesion and pruritus severity. CADESI 04 values 
averaged 33.33 on the study’s start date, reaching 35.33 on the day the observation ended (p=1). On the day the study 
started, pVAS scores averaged 3 and 3.33 on the day it ended (p=0.91).
While comparing the changes in skin lesion severity between the control and study arms 
at each time interval, it was determined that skin lesion severity was significantly lower in the study arm after Week 4 
(p=0.034) as well as on the day the study ended (p=0.02).
Regarding pruritus severity, it was determined that pruritus statistically decreased in the study arm compared to the  
control arm after 4 weeks (p=0.02) and was also significantly lower on the day the study ended (p=0.01).
The results obtained are illustrated in Figures 1a, 1b, 2a and 2b.

Fig. 1a 
Comparison of skin lesions severity (CADESI 04) in dogs in the study arm receiving VetoSkin Ultra and the control arm  
without the product – line graph. 
*, # – indicate statistically significant di�erences.
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Fig. 1b 
Comparison of skin lesions severity (CADESI 04) between the group receiving VetoSkin Ultra (study arm) and the group  
of dogs in which the product was not used (control arm).
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Fig. 2a 
Comparison of pruritus severity (pVAS) in the group of dogs receiving VetoSkin Ultra (study arm) and in the group without 
the administration of the product (control arm) – line graph. 
*, # – indicate statistically significant di�erences
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DISCUSSION

In our studies, a significant reduction in pruritus and skin lesion severity 
compared to the control arm was observed already after 4 weeks of treatment 
(and in case of skin lesions severity compared to the baseline value already after 2 weeks). This result is better than the ones 
obtained by other authors who used polyunsaturated fatty acids and palmitoylethanolamide separately. 
In the studies by Cambell et al. who used a commercial product containing polyunsaturated fatty acids with a 5:1 ratio 
of omega-6 to omega-3 fatty acids, a statistically significant pruritus reduction was determined in 40% of treated dogs 
only after 8 weeks of its administration (assessed with the PICAD system), and a skin lesion reduction in more than 55% of 
animals over the same time (assessed with the LICAD system) (5). Although a decrease in the values of both parameters 
assessed in these studies was already evident after 4 weeks of use, it was not yet statistically significant, which is di�erent 
from 
our observations, where a statistically significant di�erence was determined during this period.  
Similarly, a 2005 study by Abba et al. showed the e�icacy of polyunsaturated fatty acids after 8 weeks, where the condi-
tion of 53% of animals in the early stages of the disease improved, and only 14% 
in chronic cases. Evaluation was also performed by the authors after one month of treatment but they do not report the 
e�ectiveness of treatment after this period (1). The results obtained in our study are inconsistent with the authors’ obser-
vations, as we determined significant improvement during a twice shorter period. 
In a 2004 study by Mueller et al. administration of polyunsaturated fatty acids produced positive e�ects only after 10 
weeks of use. The authors did not evaluate clinical e�ects at shorter time intervals. Also referring to these results, the e�ects 

Fig. 2b 
Comparison of pruritus severity (pVAS) in the group of dogs receiving VetoSkin Ultra (study arm) and in the group without 
the product (control arm).
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obtained in our studies were faster (10).
Positive e�ects were observed in animals receiving polyunsaturated fatty acids in their diet. The dogs were fed commer-
cial foods containing high levels of polyunsaturated fatty acids, leading to a significant pruritus and skin lesion reduction. 
In observations carried out in 2008, where polyunsaturated fatty acids were administered in this way, it was determined 
that pruritus was reduced after 30 days of their use; the severity of skin lesions was reduced, but without a statistically 
significant di�erence after both 30 and 60 days. (2) The results obtained by these authors with regard to pruritus are com-
parable to those obtained by us, whereas the ones regarding skin lesions are inconsistent (a decrease in this parameter 
was determined in our studies). 
Regarding the e�icacy of palmitoylethanolamide used alone, 
the results obtained in our studies are also better than those obtained by other authors. Noli et al. in 2015 determined that 
when administering palmitoylethanolamide alone to atopic dogs, significant improvement occurred only after 8 weeks of 
using the substance (14).
To summarize the results of our observations on the concomitant use of polyunsaturated fatty acids in combination 
with palmitoylethanolamide in dogs with atopic dermatitis, significantly better results were obtained compared to using 
these active substances separately, exhibiting in a more rapid clinical improvement in both skin lesion severity (assessed by 
the CADESI 04 system) and the reduction in pruritus severity (assessed by the pVAS system). Therefore, the combination 
of palmitoylethanolamide and polyunsaturated fatty acids works synergistically to accelerate the e�ect of these substanc-
es. It is therefore reasonable to use such a combination concomitantly, which allows for significant pruritus and skin lesion 
severity reduction in cases of mild or moderate clinical signs in the course of atopic dermatitis in dogs.

REFERENCES

1. Abba C., P. Mussa P., Vercelli A. Raviri G.: Essential fatty acids supplementation in di�erent-stage atopic dogs fed  
 on a controlled diet. “J. Anim. Physiol. Anim. Nutr, 2005, 89, , 203-207.
2. Bensignor E., Morgan D.M., Nuttall T.: E�icacy of an essential fatty acid-enriched diet in managing canine atopic  
 dermatitis: a randomized, single-blinded, cross-over study. „Vet. Dermatol”, 2008, 19, 156-162. 
3. Blaskovic M, Rosenkrantz W, Neuber A, Sauter-Louis C, Mueller RS. The e�ect of a spot-on formulation containing  
 polyunsaturated fatty acids and essential oils on dogs with atopic dermatitis. Vet J. 2014, 199, 39-43.
4. Bond R., Lloyd D.H.: Combined treatment with concentrated essential fatty acids and prednisolone in the management  
 of canine atopy. “Vet Rec”, 1994, 134, 30-32. 
5. Campbell K., Mardini A., Rème C.A., Jasmin P., Elfassy O., Radecki S., Goodman F.: E�icacy of a fatty acid suplement  
 to reduce clinical signs of atopic dermatitis in dogs and change serum fatty acid levels: a double-blinded placebo- 
 -controlled cross-over study. 20th Esvd-Ecvd Congress, Chalkidiki, Greece, September 2005, 8-10.
6. Klinger C.J., Hobi S., Johansen C., Koch H.J., Weber K., Mueller R.S.: Vitamin D shows in vivo e�icacy in a placebo- 
 -controlled, double-blinded, randomised clinical trial on canine atopic dermatitis. “Vet. Rec.”, 2018, 182,  406-406.
7. Kotnik T.: Vitamin D therapy in canine atopic dermatitis. “Vet. Rec”, 2018, 182,  403. 
8. Marsella R, Joyce J, Nicklin C et al. Evaluation of the e�ects ofPalmitoylethanolamide on clinical signs in house dust mite  
 allergic high IgE beagle dogs using a randomized, double blinded, placebo controlled design. Vet Dermatol 2005;  
 16: 202 (Abstract).
9. Marsh K.A., Ruedisueli F.L., Coe S.L.: E�ects of zinc and linoleic acid supplementation on the skin and coat quality of dogs  
 receiving a complete and balanced diet. Vet. Dermatol., 2000, 11, 277-284. 
10. Mueller R. S., K. V. FrEsEr-ER*, M. J. FEnu¡N, S. Z¡sEl*, R. A. W RosvcHur, G. K, Ocrr-vrE ¡r.¡o T. L. GREe¡¡wnLr* E�ect of omega-3  
 fatty.acids on canine atopic dermatitis Journal of Small An¡mal Pract¡ce (2OO4) 45,293-297.
11. Müller MR, Linek M, Löwenstein C, Röthig A, Doucette K, Thorstensen K, Mueller RS. Evaluation of cyclosporine-sparing  
 e�ects of polyunsaturated fatty acids in the treatment of canine atopic dermatitis. Vet J. 2016 Apr;210:77-81.
12. Nesbitt G.H., Freeman L.M. Hannah S.S.: E�ect of n-3 fatty acid ratio and dose on clinical manifestations, plasma fatty  
 acids and inflammatory mediators in dogs with pruritus. „Vet. Dermatol.”, 2003, 14, 67-74.
13. Nishiyama T, Kusakabe M, Imanishi I, Hisano T, Fukamachi T, Taguchi N, et al. A randomised, double-blinded, controlled  
 trial to determine the e�icacy of combined therapy of oclacitinib and marine oil extract PCSO-524 in dogs with atopic  
 dermatitis. Vet Dermatol. 2023; 34: 523–531.
14. Noli C, Della Valle MF, Miolo A, Medori C, Schievano C; Skinalia Clinical Research Group. E�icacy of ultra-micronized  
 palmitoylethanolamide in canine atopic dermatitis: an open-label multi-centre study. 
 Vet Dermatol. 2015 Dec;26(6):432-40, e101.

WWW.VETEXPERT.COM POLUB NAS NA  



15. Olivry T.., DeBoer D.J., Favrot C., Jackson H.A., Mueller R.S., Nuttall T., Prelaud P.: For International Task Force on Canine  
 Atopic Dermatitis. Treatment of canine atopic dermatitis: 2010 clinical practice guidelines from the International Task  
 Force on Canine Atopic Dermatitis. „Vet Dermatol”, 2010, 21, 233-248.
16. Olivry T, Saridomichelakis M, Nuttall T, Bensignor E, Gri�in CE, Hill PB; International Committe on Allergic Diseases  
 of Animals (ICADA). Validation of the Canine Atopic Dermatitis Extent and Severity Index (CADESI)-4, a simplified  
 severity scale for assessing skin lesions of atopic dermatitis in dogs. Vet Dermatol. 2014;25 :77-85, e25.
17. Paradis M., Lemay S., Scott D.W.: The E�icacy of Clemastine (Tavist), a Fatty Acid-containing Product (Derm Caps),  
 and the Combination of Both Products in the Management of Canine Pruritus. “Vet Dermatol”, 1991, 2, 17-20. 
18. Paterson S.: Additive benefits of EFAs in dogs with atopic dermatitis after partial response to antihistamine therapy.  
 “J Small Anim Pract”, 1995, 36, 389-394. 
19. Plevnik Kapun A., Salobir J., Levart A., Tavčar Kalcher G., Nemec Svete A., Kotni T.: Vitamin E supplementation in canine  
 atopic dermatitis: improvement of clinical signs and e�ects on oxidative stress markers. “Veterinary Record”, 2014, 175,   
 560-560.
20. Popa I., Pin D., Remoué N.: Analysis of epidermal lipids in normal and atopic dogs, before and after administration  
 of an oral omega-6/omega-3 fatty acid feed supplement. A pilot study. „Veterinary Research Communications”,  
 2011, 35, 501-509. 
21. Saevik B.K., Bergvall K., Holm B.R.: A randomized, controlled study to evaluate the steroid sparing e�ect of essential  
 fatty acid supplementation in the treatment of canine atopic dermatitis. „Vet Dermatol”, 2004, 15, 137-45. 
22. Scarampella F, Abramo F, Noli C. Clinical and histological evaluation of an analogue of palmitoylethanolamide,  
 PLR 120 (comicronized Palmidrol INN) in cats with eosinophilic granuloma and eosinophilic plaque: a pilot study.  
 Vet. Dermatol. 2001; 12: 29–39.
23. Schumann J., Basiouni S., Geuck T., Fuhrmann H.: Treating canine atopic dermatitis with unsaturated fatty acids:  
 the role of mast cells and potential mechanisms of action. “Journal of Animal Physiology and Animal Nutrition”,  
 2014, 98, 1013-1020. 
24. Scott D.W., Miller W.H., Gri�in C.E.: Small Animall Dermatology. W.B. Saunders Company, Philadelphia 2001.
25. Seidel A., Gueck  T. Fuhrmann H. The Influence of Long-chain Polyunsaturated Fatty Acids on Total Lipid Fatty Acid  
 Composition of a Canine Mastocytoma Cell Line J. Vet. Med. A 52, 219–224 (2005).
26. Stehle Melanie E. , Hanczaruk Matthias , Schwarz Susanne C. N. †, Gobel†Thomas W.  Mueller Ralf S. * E�ects of polyun- 
 saturated fatty acids on isolated canine peripheral blood mononuclear cells and cytokine expression (IL-4, IFN-c, TGF-b)  
 in healthy and atopic dogs Vet. Dermatol. 2010, 21, 113–118.
27. Tretter Sandra,; Mueller Ralf S., The Influence of Topical Unsaturated Fatty Acids and Essential Oils on Normal and  
 Atopic Dogs  J Am Anim Hosp Assoc (2011) 47 (4): 236–240.
28. Waisglass S, Araujo J, della Valle MF et al. Palmitoiletanolamide (Palmidrol, INN) nel management della dermatite  
 atopica del cane. Studio randomizzato, in doppio cieco, controllato versus placebo. [Palmitoylethanolamide (Palmidrol,  
 INN) in the management of canine atopic dermatitis. Double-blind, randomized, placebo-controlled study].  
 In: Proceedings of the Italian Companion Animal Veterinary Association Congress. Rimini, Italy: 2009; 564.

WWW.VETEXPERT.COM POLUB NAS NA  


