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Abstract. Background/Aim: The aim of this study is to
identify and describe randomized controlled studies
evaluating the therapeutic effect of EPA and DHA
supplementation in companion animal diseases. Materials
and Methods: A systematic search was conducted in PubMed
database and the information collected was summarized and
evaluated according to the risk of bias, using the revised
Cochrane tool (RoB2). Results: Twenty-three studies were
eligible for inclusion: twenty performed in dogs and three in
cats. A therapeutic benefit was found in canine allergic
dermatitis, haircoat disorder, keratoconjunctivitis sicca,
valvular disease, and canine and feline osteoarthritis. Dogs
diagnosed with chronic heart failure and lymphoma and cats
with allergic dermatitis also seem to benefit from
supplementation with omega-3 fatty acids, but studies with
improved methodological quality are needed to strengthen
this evidence. Conclusion: EPA and DHA supplementation
has proven benefits in the adjuvant treatment of various
neoplastic and non-neoplastic diseases in dogs and cats.
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The use of nutraceuticals in the prevention and treatment of
canine and feline diseases has been increasing as a result of
a greater awareness of their effects by veterinarians. Omega-
3 fatty acids are one of the most frequently prescribed
products in small animal practices, mainly in the form of
eicosapentaenoic acid (EPA) and docosahexaenoic acid
(DHA) (1).

EPA and DHA are two types of omega-3 polyunsaturated
fatty acids (PUFAs) that are derived from alpha-linolenic
acid (ALA) through a metabolic pathway that includes chain
elongation and desaturation. Since their bioconversion is
very limited in dogs and cats, these omega-3 fatty acids need
to be supplied to the animal through its diet (2, 3). The main
source of EPA and DHA are fish and fish-oil products, such
as menhaden, cod liver and salmon oils, even though
crustaceans, bivalves, cephalopods and marine algae are also
rich sources (4).

Supplementation with EPA and DHA has shown benefits
in the treatment of several human disorders, such as diabetes,
cardiovascular problems, psychiatric and psychological
disturbances, rheumatoid arthritis and even cancer (4).
Regarding veterinary patients, inflammatory skin disorders,
cardiovascular conditions, renal disease and osteoarthritis are
the main non-neoplastic diseases where the EPA and DHA
seem to have the most impact. Omega-3 fatty acid
supplementation has also been used in adjuvant treatment of
neoplastic diseases, however, the studies reported in these
patients are more scarce (5). It is currently assumed that the
benefit of these fatty acids is due to their immunomodulatory
and lower-inflammatory effects because of its competitive

1419



in vivo 35: 1419-1436 (2021)

inhibition of the arachidonic acid cascade, whose final
metabolites (prostaglandins, thromboxanes and leukotrienes)
have a higher pro-inflammatory activity (4). Additionally,
they are also precursors of potent anti-inflammatory and pro-
resolving mediators (6). The increased circulating levels of
EPA and DHA also result in the decreased expression of
matrix metalloproteinases (MMP’s) (7, 8), interleukins (IL-
1 and IL-2) (8), cyclooxygenase-2 (COX-2) (8) and tumour
necrosis factor- o (TNF- a) (8), enhancing their effect.

There are several published clinical and experimental
studies evaluating the effect of nutraceuticals in either
clinically healthy or sick dogs and cats, although a
systematic evaluation is lacking in veterinary medicine. Only
one systematic review evaluates the effect of various
nutraceuticals on a particular disease (9), not the effect of a
single nutraceutical on different disorders.

Our purpose is to identify in which canine and feline
diseases the therapeutic benefit of EPA and DHA
supplementation has been shown to have a proven effect. We
believe that with this type of information and level of
evidence, we can contribute to a more conscious and safe use
of EPA and DHA fatty acids by veterinary doctors and also
increase the interest for this scope of research.

Materials and Methods

In order to find studies evaluating the therapeutic effect of EPA and
DHA in dogs and cats, the PubMed database was searched on July
13th, 2020, for terms: i) “EPA”, ii) “eicosapentaenoic”, iii) “DHA”,
iv) “docosahexaenoic”, v) “fatty acids”, vi) “omega-3”, vii) “dog”,
viii) “cat”, ix) “canine” and x) “feline”. Thus, the following search
strategy was used: (epa OR eicosapentaenoic OR dha OR
docosahexaenoic) AND [(Fatty Acids, Omega-3(MeSH Terms)) OR
(Fatty Acids, Omega-3)] AND [(cats(MeSH Terms)) OR
(dogs(MeSH Terms)) OR (dog OR canine OR feline OR cat)].
According to the inclusion criteria, studies were eligible if: i) were
published in English, French, Portuguese or Spanish; ii) were
performed in canine and feline patients diagnosed with a disease or
a health problem; iii) evaluated the therapeutic effect of
supplementation with the omega-3 fatty acids EPA and DHA; iv)
were performed as randomized clinical trials. Regarding the exclusion
criteria, studies were rejected if they were: i) performed in humans,
rats or other animal species; ii) performed in healthy dogs and cats;
iii) evaluated non-spontaneous or experimentally induced diseases;
iv) carried out in vitro; v) performed as non-randomized clinical trials.
Finally, to ensure that no relevant articles were unidentified, the
reference lists of the previous selected articles were scrutinized.
Title and abstract screening were performed by two authors
working independently (TRM and ALL) and after the individual
selection, disagreements were solved by consensus or through the
final decision of a third author (FLQ). Then, data was collected
from each study, regarding i) the study population, ii) protocol, iii)
outcome measured, iv) supplements or diet composition, v) EPA and
DHA content and vi) therapeutic results. For bias assessment, two
authors (TRM and HG) used the revised Cochrane risk-of-bias tool
for randomized trials (RoB2) (10). Once again, in case of
disagreement, a third author had the final decision (FLQ).
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The design and writing of this review were based on the
guidelines recommended in the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) statement (11).

Results

A total of 225 results were identified during the PubMed
database search and their respective titles and abstracts
were analysed. Based on the inclusion and exclusion
criteria, 211 studies were excluded and 14 remained for
full-text assessment. Two articles were excluded for not
meeting the inclusion criteria. After consulting the
reference lists of the originally selected articles, 11
additional manuscripts were considered relevant. Thus, 23
articles were included for final reviewing (Figure 1) from
which data were collected and summarized (Table I).
Twenty studies were performed in canine patients (12-31)
and three studies in feline patients (32-34), with a total of
978 dogs and 68 cats evaluated. In dogs, five types of non-
neoplastic diseases were studied: i) allergic dermatitis (13,
16, 17, 27-31), ii) osteoarthritis (12, 19-22, 26), iii)
periodontal disease (14), iv) keratoconjunctivitis sicca (24)
and v) cardiovascular disorders (18, 23). According to the
eligibility criteria, an additional study was reviewed for
assessing a health issue, such as a poor quality haircoat,
rather than a particular disease (25). Regarding neoplastic
diseases, a single study was identified in dogs diagnosed
with lymphoma (15). In cats, none of the neoplastic
diseases has been evaluated so far; however, two types of
non-neoplastic diseases were assessed: i) allergic dermatitis
(33) and ii) osteoarthritis (32, 34). Overall, cutaneous (13,
16,17, 25,27-31, 33) and osteoarticular disorders (12, 19-
22,26, 32, 34) accounted for the largest number of studies
included in this review.

The therapeutic effect of EPA and DHA was addressed
according to the information collected and reported by the
investigator/clinician (14-16, 18, 23-26, 28, 33), the owner
(30-32) or both (12, 13, 17, 19-22, 27, 29, 34). The methods
most often used in the investigator’s assessment were: i)
scoring systems and ii) scales (12-14, 16, 17, 20-23, 25-29,
34). In addition, patients’ status was assessed through i)
subjective clinical evaluation (12, 33), ii) objective clinical
tests and measurements (18, 24), iii) medication adjustment
needs (21), iv) visual analogue scale (VAS) (17, 26, 34), v)
force plate analysis (19, 20), vi) activity monitor (AM)
counts (34) and vii) time periods, such as disease-free
interval (DFI) (15) and survival time (ST) (15, 23).
Regarding the owners’ evaluation, questionnaires were
carried out to obtain information on the severity of clinical
signs (13, 17, 19-22, 27, 34), their overall opinion on the
treatment response (12, 13, 30, 31) and quality of life (34),
as well as their perception of the clinical condition (29),
behavior (32) and activity of their pets (32).
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Identification

Screening

Eligibility

Inclusion

Records identified through
PubMed database searching
(n=225)

Records screened
(n=225)

Full-text articles assessed for
eligibility
(n=14)

Records excluded after title and abstract screening (n=211):

- Non-english/ french/ portuguese/ spanish language (n=3)

- Humans, rats and other animal species (n=85)

- Healthy dogs and cats (n=39)

- Non-spontaneous or experimentally induced diseases (n=21)
- No therapeutic evaluation (n=17)

- In vitro studies (n=28)

- Non-randomized clinical trials (n=15)

- Abstract unavailability (n=3)

A\ 4

Records excluded after full-text assessment (n=2):
- In vitro study (n=1)
- Non-randomized clinical trial (n=1)

Studies included in qualitative
synthesis
(n=23)

-/

Figure 1. PRISMA flowchart of selected studies.

Articles included after handsearching the reference lists of included
studies (n=11)
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For standardization purposes and to allow a more direct
comparison between studies, the daily dosage of EPA and
DHA was reported as milligrams per kilogram of body
weight (mg/kgBW/day) using i) the information collected
directly from the studies (16, 17, 23, 25-28), ii) the
calculations performed based on the nutritional data provided
(13, 29, 31, 32), and iii) the registered composition of the
commercial supplements (30). Unfortunately, this type of
information was not provided in all studies, so alternative
forms were used, such as grams per 1000 kilocalories (12,
14, 18, 34), grams per kilogram (g/kg) on dry matter basis
(15), EPA:DHA ratio (24) and relative percentage on dry
matter basis (19-22) or in the oil composition (33).

Only 11 studies provide information on the presence/
absence of adverse effects potentially related to
supplementation: 9 trials describe side effects in a small
percentage of patients, such as vomiting (12, 13, 20, 32, 34),
loose stools (30, 31), diarrhea (12, 26), halitosis (13) and
inappetence (20, 22), and 2 trials report that animals did not
experience any adverse effect at all (25, 27).

Selected studies were evaluated using the revised
Cochrane risk-of-bias tool for randomized trials (RoB2) (10),
as represented in Figures 2 and 3, considering the differences
between parallel group (12, 14-30, 33, 34) and cross-over
trials. Eight studies were associated with a low risk of bias
(14, 17-19, 21, 24, 25, 34), other 9 with having some
concerns (12, 13, 15, 16, 22, 26, 27, 29, 32) and 6 with a
high risk of bias (20, 23, 28, 30, 31, 33).

Discussion

As explored in detail in Table I, several randomized clinical
trials have shown the therapeutic impact of a supplement or a
diet rich in EPA and DHA fatty acids, based on clinical signs,
quality of life and disease progression of affected dogs and
cats. Considering these results, the nutraceutical effect of EPA
and DHA supplementation on the management and treatment
of different diseases or health problems are discussed below.

Neoplastic diseases

Canine lymphoma. Supplementation with EPA and DHA fatty
acids has shown benefits in humans diagnosed with cancer,
through their metabolic influence on tumor progression and
by improving the effectiveness of conventional treatments,
such as chemotherapy (35). The same type of effect was
expected by Ogilvie et al., (15) who have studied the impact
of a diet enriched with EPA and DHA content on the
remission and survival time of dogs diagnosed with
lymphoma. These dogs were already receiving chemotherapy
as the main therapy and the addition of the experimental diet
allowed for longer periods of disease-free interval (DFI) and
survival time (ST) compared to those obtained with the
placebo diet, especially in stage III dogs. Although this study

was associated with some concerns, due to the lack of clear
information about the selection of patients and the
randomization process, the identified relationship between
high serum levels of EPA and DHA and this improvement
reinforces the idea that dogs diagnosed with lymphoma may
benefit from supplementation with these omega-3 fatty acids.

Non-neoplastic diseases

Canine allergic dermatitis. We included in this group all the
diseases that promote skin pruritus, such as atopic dermatitis,
flea allergy, food allergy and idiopathic pruritic disorder,
excluding endocrine or infectious conditions (bacterial, fungal
or parasitic). Canine atopy is one of the most frequently
diagnosed dermatological diseases in dogs at veterinary
centers with a complex and multifactorial pathogenesis that
results from the development of hypersensitivity reactions to
environmental allergens (36). Although, immunotherapy and
treatment with anti-inflammatory and immunomodulatory
drugs, such as glucocorticoids, ciclosporin and oclacitinib, are
the mainstays of treatment, omega-3 fatty acid
supplementation has been described as a viable adjuvant
therapy option (36). Regarding the studies included in this
systematic review, the main clinical sign assessed was: 1)
pruritus (13, 16, 17, 27-31), and other dermatological signs,
such as ii) erythema (13, 16, 17, 27), iii) alopecia (13, 27),
iv) self-trauma (13, 27), v) edema (16, 27), vi) papules (16,
17), vii) pustules (16) and viii) crusts (16, 17). The majority
of the studies (six out of eight) described a significant
improvement in the clinical condition of affected dogs after
a period of supplementation (13, 17, 27, 30, 31) or feeding
(16) with omega-3 fatty acids. In the remaining two studies
(28, 29), dogs were already treated with a commercial
product before the trial, so the fact that no clinical difference
was noticed with the new supplementation does not mean that
the fatty acids had no benefit in alleviating the signs, but only
that they did not prove to be better compared to the initial
supplement. In fact, we can hypothesize that fatty acids also
showed a therapeutic benefit in these individuals, since they
were initially treated with a commercial product rich in
omega 6 and omega-3 fatty acids and showed either mild
clinical signs or none at all, without the need for additional
therapy. With respect to bias assessment, only one study was
associated with a low risk of bias (17), while four trials were
judged as of some concern, due to i) the high percentage of
dogs that dropped out during the trial (19-24%), paired with
the reasoning for their removal (13, 16, 29) (different reasons
related to health status among the two groups or absence of
clear information) and ii) the weakness of the blinding
process (27). Moreover, three trials were judged to contain a
high risk of bias, due to i) the strong suspicion that the
missing outcome data were associated with the effect of
supplementation (28), ii) the insufficient “wash-out period”
provided (31) and iii) the predictability of the randomization,
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Figure 2. Risk of bias in selected randomized clinical trials: summary plot.

allocation and blinding processes (30). Despite these therapeutic agents in skin diseases leading to the clinical
limitations, the overall results suggest that supplementation  manifestation of pruritus, cutaneous inflammation and
with EPA and DHA fatty acids should be considered as  secondary dermatological lesions.
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Figure 3. Risk of bias in selected randomized clinical trials: traffic-light plot.

Canine haircoat disorder. The beneficial effect of EPA and
DHA is noted not only on the skin surface, but also on the
haircoat, as shown by Combarros et al. (25), through the
evaluation of the seborrheic scoring index, in a recent study
conducted on dogs with poor coat condition. We judged this
trial as a low risk of bias due to its design, detailed
information provided and consistency of results. Logas et al.
(13) had already reached a similar conclusion at the end of
the 20th century, when the haircoat quality of a group of dogs
significantly improved after 6 weeks of supplementation with
marine oil. Thus, omega-3 fatty acids should be considered
for the improvement and maintenance of hair quality. It
should also be noted that the therapy must be done for at least
2 months and the clinical effect is expected to remain for one
additional month following withdrawal.

Feline allergic dermatitis. Feline allergic dermatitis is a
common term used to designate a set of skin diseases caused
by hypersensitivity reactions to environmental allergens, flea
bites and/or food items. This skin disorder is characterized
by pruritus and secondary skin lesions, such as alopecia,
erythema, erosions, ulcerations and crusts (37). One of the
most common lesion patterns found in cats is miliary
dermatitis, which is addressed by Lechowski et al. (33). In
this study, the clinical condition of cats diagnosed with this
disorder improved after 6 weeks of supplementation with an
oil preparation enriched in EPA and DHA omega-3 fatty
acids, in comparison with the control group not submitted to
any treatment. Although this study has shown clinical
improvement with supplementation, the outcome results
must be interpreted carefully as we attributed a high risk of
bias to this trial due to the small number of cats enrolled
(n=12), the unclear allocation process and the subjective
evaluation used to measure the outcome. For more robust
evidence, further studies are needed, particularly with a
larger group of cats and more objective and comparable
assessment methods.

Canine and feline osteoarthritis. Osteoarthritis is a common
disease in dogs and cats that appears with aging as a result
of continuous stress and chronic inflammation in the joints,
which limits the animal’s mobility and consequently its
quality of life. Although nonsteroidal anti-inflammatory
drugs are the most frequent medical approach to control the
clinical signs associated with osteoarthritis, other therapeutic
options, such as nutraceuticals, have been used for the safe
long-term management of these patients (38). Vandeweerd et
al. (9) have demonstrated in a systematic review that EPA
and DHA fatty acids are the only nutraceuticals with an
evident therapeutic benefit in this animal disorder.
Supplements (26, 32) and diets (12, 19-22, 34) enriched with
these elements are responsible for the improvement of
clinical signs, behavior, activity and orthopedic
measurements in six trials performed in dogs and two trials
in cats diagnosed with osteoarticular conditions. This type of
diets is usually also enriched with glucosamine and
chondroitin, which raise the doubt if the observed clinical
effects are the result of EPA and DHA fatty acids content
only. However, as there is no current evidence of the
effectiveness of glucosamine and chondroitin in the
management of osteoarticular disease (39), we could attribute
this therapeutic benefit to the omega-3 fatty acids included in
the diet. Regarding the methodological quality of the included
studies, three trials are associated with a low risk of bias (19,
21, 34), while the others are at moderate to high risk of bias.
Four studies are associated with some concerns due to the
number of animals that were dismissed during the trial and
that could have influenced the overall outcome (12, 22, 26,
32). In one study, the reported reasons for withdrawal during
the trial differed between the two groups (test diet vs. control
diet), so we classified this particular trial with a high risk of
bias (20). Nevertheless, in general terms, there is sufficient
evidence to consider the benefit of long-chain omega-3 fatty
acids, such as EPA and DHA, as adjunctive therapy in canine
and feline patients diagnosed with osteoarthritis.
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Canine periodontal disease. At two years of age, about eighty
percent of dogs already have some degree of periodontal
disease (40). Lourenco et al. (14) have failed to prove the
hypothesis that supplementation with high levels of EPA and
DHA, supplied through fish oil, could delay the progression of
this oral disorder. As the authors mentioned, several factors
may have influenced the lack of effect on periodontal disease
scoring, such as insufficient dosage of EPA and DHA or the
fact that there may have been an increase in the gingivitis index
due to easier bleeding as a result of reduced platelet
aggregation. This phenomenon has been associated with
supplementation with omega-3 fatty acids, because particularly
EPA promotes an inhibitory effect on the thromboxane A2
synthesis (41). Although there are some promising studies,
strong evidence of its effect is lacking in human trials as well
(42). Further studies with higher doses of EPA and DHA
(similar to those used in the treatment of osteoarticular disease)
and with evaluation methods that eliminate the bleeding factor
should be performed to confirm the presence or lack of positive
effect of these long-chain omega-3 fatty acids supplementation
in treating dogs with this disease.

Canine keratoconjunctivitis sicca (KCS). Keratoconjunctivitis
sicca (KCS) is an ophthalmic disorder characterized by
decreased tear production or increased tear evaporation. KCS
has a multifactorial nature, even though an immune-mediated
mechanism seems to be the main etiology. Medical treatment
is based in the use of artificial tear drops, immunomodulatory
drugs, such as topical cyclosporine or tacrolimus, and
mucolytic agents and antibiotics, when needed (43). There
seems to be a benefit in the use of EPA and DHA fatty acids
in the treatment of dry eye disease in humans, however, the
evidence is still considered weak (44). Its effect has also been
studied in animal species and the therapeutic advantage of
topical application of EPA and DHA fatty acids has already
been shown through an experimental study conducted in mice
(45). Regarding the scope of this review, Silva et al. (24) have
described a clinical improvement in canine patients diagnosed
with KCS when oral supplementation with long-chain omega-
3 fatty acids was added to conventional treatment with topical
tacrolimus. This clinical result was superior when a higher
proportion of EPA than DHA was provided.

Considering the methodological quality of this study, we
judged this trial as a low risk of bias. Therefore, daily
administration of these long-chain omega-3 fatty acids
should be considered as adjuvant therapy, as it seems to
increase the desired anti-inflammatory/immunomodulator
effect in these patients.

Canine cardiovascular disorders. The benefit of EPA and
DHA supplementation has also been shown in the prevention
and treatment of cardiovascular problems in humans (46). The
therapeutic effect has also been studied in dogs with stable
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chronic heart failure and showed an improvement in the
management of cardiac cachexia (23). This study has some
important limitations, particularly in relation to the number of
patients lost to follow-up and their respective imbalance
between groups (test supplement vs. placebo supplement),
which may have biased the outcome result. Despite the high
risk of bias attributed to this study, the effect of EPA and DHA
supplementation obtained in this condition is in line with what
has been described in human patients (47), which can increase
the reliability of these particular results. A more recent trial
assessed the effect of a diet enriched with EPA and DHA in
canine patients with valvular disease (18) and the results
showed an improvement on several echocardiographic
variables following 4 weeks of feeding. This second study was
evaluated with a low risk of bias, which increases the strength
of the evidence. Even so, we cannot rule out the possibility
that other diet nutrients, such as arginine, L-carnitine, and
taurine, may have influenced the outcome. Thus, more
randomized controlled studies focused on these nutraceuticals
should be performed and assessing not only echocardiographic
findings, but also clinical signs associated with the course and
progression of this type of chronic diseases.

In this review we chose to include only randomized
controlled trials since this study design is considered the
“gold standard” to evaluate the effect of interventions (48).
Also, as there are different types of non-randomized studies
(NRS), such as non-randomized controlled trials, cohort
studies and case series, we considered that adding NRS
would increase the heterogeneity of the study selection,
making the quality assessment and the respective comparison
among studies more difficult. Despite this, we admit the
possibility that some relevant information may have been
lost due to our methodological decision, since NRS can also
contribute valuable clinical evidence. For example, during
the study selection process, we found several NRS that
evaluated the therapeutic effect of EPA and DHA fatty acids
in some of the canine and feline diseases mentioned above,
such as canine atopic dermatitis (49, 50), but also in other
diseases for which there are no randomized controlled
studies published yet (51-53). On this issue, we would like
to highlight three NRS in particular: i) a pilot study that
suggested the benefit of a combination of EPA, DHA,
magnesium and zinc in dogs with behavioral disorders (51);
ii) a retrospective cohort study that described cats diagnosed
with chronic renal failure that showed significantly longer
survival times after being fed a kidney diet (particularly with
higher EPA content) compared to those that were fed a
normal/conventional diet (52); and iii) a blinded, cross-over
and placebo-controlled trial that reported no significant
difference on seizure frequency and severity between dogs
diagnosed with idiopathic epilepsy supplemented with an
essential fatty acid product or a placebo (53).
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The main limitations of this systematic review are: i) the
heterogeneity of prescribed doses, treatment durations and
patients’ characteristics among studies; ii) the variability in
dosage reporting; and iii) the inherent limitations of the
included studies.

In this review, the heterogeneity of the studies included
contributed to a more difficult comparison between them,
since different animals were treated with a wide range of
doses during distinct time periods. Additionally, only canine
allergic dermatitis and canine and feline osteoarthritis were
represented by more than one study, limiting the available
information on the remaining diseases. We also found an
imbalance in the literature concerning the number of studies
in the two domestic species, which demonstrated the lack of
randomized clinical trials in feline patients.

Another problem detected was the variability in reporting
the dosage of EPA and DHA fatty acids. We strongly
recommend the adoption of a common format to describe the
dose of fatty acids used in a given diet or supplement, such
as mg/kgBW/day, which could provide uniformity among
studies, adequate comparisons between trials and an accurate
determination of optimal doses for each disease or health
problem diagnosed in dogs and cats. Furthermore, in the
supplementation trials, the EPA and DHA content in the
supplements should be added to the amount in the diet to
reveal the true dosage efficiency. If this information is not
disclosed, it may raise the suspicion that there is a great
variability in doses, depending on the diet that each owner
chooses for their pet. A strategy to improve uniformity is to
standardize the food provided during the trial, defining the
same diet for all animals studied, as done in some of the
included studies (14, 23, 25, 33). Another option is to at least
inform about the diets used during the supplementation
protocol so as to consider the relative amounts of omega-3
fatty acids (17, 26).

Finally, some limitations are inherent to the studies
included, such as i) the small number of animals (13, 15, 17-
19, 23, 25, 27-29, 31-33), ii) subjective outcome
measurements (13, 19-22, 30-34), iii) confounding influence
of other fatty acids (27-31) or other nutraceutical substances
(15, 18, 20-22), iv) lack of data from all enrolled animals
(12,22,23,26,28,29) and v) concerns in the randomization,
allocation and/or blinding processes (15, 27, 30, 33).

In addition to the above limitations, a major concern is the
fact that negative results are not always reported, which
contributes to a positive bias in systematic reviews of this
nature. For example, in this review we only found three
articles (14, 28, 29) that reported supplementation with none
associated beneficial effect on the disease studied. We could
maybe hypothesize that different results may have been
obtained, but as they were not positive, the research work
ended up not being published, leading to the loss of valid
and relevant information. Therefore, we would strongly

recommend the publication of results of any kind for further
scientific evidence about the real effect of these omega-3
fatty acids supplementation in the adjuvant treatment of dogs
and cats.

Only 14 trials included in this review have performed fatty
acid analysis in blood samples during the study protocol (12,
14-16, 18, 22, 23, 25, 26, 28, 29, 32-34). In our view, this
laboratory analysis should be more encouraged in future
studies, since it allows investigators to: i) confirm
compliance, ii) evaluate serum levels of omega-3 fatty acids
reached with supplementation and their respective duration
after withdrawal, and iii) establish an association between
plasma concentrations of EPA and DHA, different clinical
improvements and potential adverse effects.

Regarding the adverse effects of EPA and DHA fatty
acids, their supplementation has proved to be a safe
therapeutic option, with only a small number of undesirable
effects reported. Still, approximately half of the studies
included (n=12) did not provide any information regarding
this aspect, which could be interpreted as lack of report by
the owner, but it may also reflect a non-available information
or even a biased way to positively favor the results.
Information on adverse effects should be correctly detailed
in the results of each trial, as expected in all studies
evaluating the supply of a particular product (pharmaco-
logical, nutraceutical or other).

Finally, this review allowed to highlight the lack of
studies performed in canine and feline patients diagnosed
with neoplastic diseases, especially when compared with
non-neoplastic diseases, such as cutaneous or osteoarticular
disorders, on which more research has been carried out. In
view of this knowledge gap, we believe that randomized
controlled trials on the effects of long-chain omega-3 fatty
acids in cancer treatment of veterinary patients should be
encouraged.

To our knowledge, this is the first systematic review that
addresses simultaneously the effect of EPA and DHA fatty
acids in multiple diseases (neoplastic and non-neoplastic)
diagnosed in dogs and cats. We believe this work allows a
more clear and objective understanding of the impact of EPA
and DHA in small animal practice, encouraging their use by
veterinarians and their continued investigation by researchers.

In conclusion, in this systematic review, we assessed the
therapeutic effect of EPA and DHA supplementation in dogs
and cats diagnosed with a spontaneous disease or health
problem, through the information provided by the
randomized clinical trials published to date and its respective
qualitative analysis.

Taken together, adjuvant prescription of omega-3 fatty acids
(EPA and DHA) shows a therapeutic benefit in the management
of canine allergic dermatitis, canine haircoat disorder, canine
and feline osteoarthritis, canine keratoconjunctivitis sicca and
canine valvular disease. Additionally, dogs diagnosed with
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chronic heart failure and lymphoma and cats affected with
allergic dermatitis seem to benefit from this supplementation as
well, however, more studies are needed to ascertain its clinical
evidence, since the available ones have revealed a moderate to
high risk of bias.

Finally, additional randomized controlled trials are needed
to corroborate the findings of this review and address other
common diseases affecting dogs and cats.
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