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Beneficial effects of omega-3 fatty acids 
in cardiovascular disease

There is a large body of evidence supporting beneficial effects of 

omega-3 fatty acids for both primary and secondary prevention of 

cardiac disease in people. However, evidence is increasing for the 

use of omega-3 fatty acids in dogs with cardiac disease as well. 

Omega-3 fatty acids’ anti-inflammatory and anti-arrhythmic effects 

may be beneficial in managing the loss of lean body mass and 

arrhythmias that are common in heart failure. However, omega-3 

fatty acids also may have positive effects on myocardial energy 

metabolism, endothelial function, heart rate and blood pressure, 

and immune function. Additional research is needed to determine 

optimal indications, doses and formulations for dogs and cats with 

cardiac disease.

which omega-3 fatty acids have been best 
studied in people (i.e. coronary heart dis-
ease, essential hypertension) are uncom-
mon in dogs and cats, recommendations 
for use of omega-3 fatty acids in dogs 
and cats are a more recent phenomenon. 
However, the evidence for benefits of 
omega-3 fatty acids in animals with car-
diac disease is mounting.

OMEGA-3 FATTY ACIDS: 
BIOCHEMICAL BASIS 
FOR BENEFICIAL EFFECTS

The largest proportion of dietary fat is 
made up of triglycerides. Triglycerides are 
composed of a short glycerol backbone 
attached to three fatty acids. It is these 
fatty acids that contribute to the variabil-
ity in the form and effects of fats. Fatty 
acids are a hydrocarbon chain with an even 
number of carbon atoms (Fig 1). Fatty 
acids are designated based on the number 
of carbons (from 4 to 26), the number of 
double bonds (0 to 6) and the location of 
double bonds (at the third, sixth, seventh 
or ninth carbons; Fig 1). Most fatty acids 
have a chemical designation (e.g. C18:1 
n-9 – meaning a fatty acid with 18 car-
bons, one double bond, with the first 
double bond at the ninth carbon), as well 
as a common name (the common name 
for C18:1 n-9 is oleic acid). The structure 
affects not only the naming of the fatty 
acid but also, more importantly, its func-
tional and health effects. 

Fatty acids have a carboxyl group 
(COOH) at one end of the carbon chain 
and a methyl group (CH

3
) at the other 

end. This biochemical fact is important 
because omega-3 fatty acids have their first 
double bond at the third carbon from the 
methyl end (hence, omega-3 fatty acids), 
while omega-6 fatty acids have their first 
double bond at the sixth carbon from the 
methyl end. There are several omega-3 
fatty acids, but the most common ones are 
α-linolenic acid (ALA; C18:3 n-3), eicos-
apentaenoic acid (EPA; C20:5 n-3) and 
docosahexaenoic acid (DHA; C22:6 n-3).

INTRODUCTION

Fat has gained a reputation as a “bad” com-
ponent of food with numerous adverse 
health effects. One only has to think of 
the terms, “saturated fat”, “cholesterol”, 
“trans-fatty acids” and “obesity” to realise 
the unhealthy reputation fat has gained in 
society. However, small amounts of dietary 
fat are essential for life and have a role not 
only as a potent source of calories but also 
as carrier of fat soluble vitamins and a 
source of essential fatty acids. Fats also have 
important effects on immune function, 
inflammation, and even hemodynamics. 
Fats affect all body systems in some ways, 
but few systems are affected as much as 
the cardiovascular system. This results in 
important effects of fats on cardiovascular 
health – both positive and negative. One 
specific type of fatty acid that has received 
great attention for its effects in the cardio-
vascular system is the omega-3 fatty acids 
(also called n-3 or  ω-3 fatty acids). The 
benefits of omega-3 fatty acids in people 
have been described for many years and 
fish/fish oil consumption has, therefore, 
been recommended as an important part 
of the human diet. Because the diseases for 
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While these structural differences 
between omega-3 and omega-6 fatty acids 
may seem minor, they impart very sig-
nificant effects on fatty acid structure, cell 
membrane composition and fluidity, cell 
signalling pathways and inflammation. 
Fatty acids, whether omega-3 or omega-
6, are incorporated into cell membranes. 
Within cell membranes, they have sig-
nificant effects on membrane integrity 
and fluidity, as well as cell signalling (Tor-
rejon and others 2007, Calder 2008). In 
addition, when released from cell mem-
branes by phospholipases, they form eico-
sanoids through action by the enzymes, 
cyclooxygenase and lipoxygenase (Fig 2). 
Both the omega-3 fatty acid, EPA, and 
the omega-6 fatty acid, arachidonic acid 
(20:4 n-6), serve as primary precursors for 

eicosanoids. However, eicosanoids derived 
from arachidonic acid are of the 2- and 
4-series (e.g. prostaglandin E

2
, leukotri-

ene B
4
), whereas eicosanoids derived from 

EPA are of the 3- and 5-series (e.g. pros-
taglandin E

3
, leukotriene B

5
). Eicosanoids 

of 3- and 5-series are generally less potent 
inflammatory mediators compared with 
the 2- and 4-series and, as a result, cause 
vasodilation, anti-thrombotic effects and 
reduced chemotaxis (Ad Hoc Committee 
on Dog and Cat Nutrition 2006, Kang 
and Weylandt 2008) (Fig 2). Heart fail-
ure is now known to be an inflammatory 
disease associated with elevated produc-
tion of eicosanoids and other inflamma-
tory mediators (von Haehling and others 
2009). Therefore, one of the key benefi-
cial effects of omega-3 fatty acids is that 

the eicosanoids derived from them are less 
inflammatory. 

In addition to the production of less 
inflammatory eicosanoids, omega-3 fatty 
acids also reduce the production of the 
inflammatory mediators that are known 
to be elevated in heart failure: the inflam-
matory cytokines, tumour necrosis fac-
tor-α (TNF), interleukin-1β (IL-1), and 
interleukin-6 (IL-6); transcription factor 
κB (NF-κB); and reactive oxygen species 
(Endres and others 1989, Caughey and 
others 1996, Kang and Weylandt 2008, 
LeBlanc and others 2008, von Haehling 
and others 2009). Omega-3 fatty acids 
also produce anti-inflammatory mediators 
called resolvins and protectins which may 
play an important role in the anti-inflam-
matory actions of the compounds (Kang 
and Weylandt 2008). Therefore, many 
of the beneficial effects of omega-3 fatty 
acids appear to be modulated via their 
anti-inflammatory effects but, as discussed 
below, there may also be other important 
effects that are provided by the omega-3 
fatty acids on the heart.

DIETARY OMEGA-3 
FATTY ACIDS

Both omega-6 and omega-3 fatty acids 
are considered to be essential fatty acids 
because they are required in the diet 
and cannot be synthesised by mammals 
(Ad Hoc Committee on Dog and Cat 
Nutrition 2006). Furthermore, inges-
tion of one does not obviate the need for 
the other because omega-6 and omega-3 
fatty acids cannot be interconverted (i.e. 
γ-linolenic acid cannot be converted to 
ALA). The typical diets for cats, dogs and 
people are composed primarily of omega-
6 fatty acids, as opposed to omega-3 fatty 
acids. However, dietary modification or 
supplementation of omega-3 fatty acids 
can significantly increase blood and tissue 
concentrations of omega-3 fatty acid as 
omega-3 and omega-6 fatty acids compete 
with one another for enzymes required 
for their metabolism. Therefore, the more 
omega-3 fatty acids in the diet, the more 
omega-3 fatty acids will be utilised and 
incorporated into cells.

In dogs and people, the 18-carbon 
omega-6 fatty acids can be converted to 

FIG 1. Structure of common 18-carbon fatty acids
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longer chain (20- or 22-carbon) fatty acids 
by a series of desaturation and elongation 
steps. Similarly, dogs and people can con-
vert the 18-carbon omega-3 fatty acid 
ALA to DHA but the conversion rate is 
low (<5%) (Brenna 2002, Bauer 2007). 
Cats, because of low hepatic Δ6-desatu-
rase enzyme, cannot elongate either the 
omega-3 or omega-6 fatty acids to any sig-
nificant degree (which is why linoleic and 
arachidonic acids are considered essential 
fatty acid in cats compared with most spe-
cies which only require dietary linoleic 
acid). Therefore, dietary intake of EPA 
and DHA is required in both dogs and 
cats for adequate levels of these very long-
chain omega-3 fatty acids.

EFFECTS OF OMEGA-3 FATTY 
ACIDS IN CARDIAC DISEASE

Cardiac disease is one of the most common 
disorders in both dogs and cats, affecting 
11% of all dogs and up to 20% of some 
feline populations (Buchanan 1999, Cote 
and others 2004, Paige and others 2009). 
While medical therapy for cardiac disease 
has improved, with newer and more effec-
tive drugs, it is still only palliative with the 
goals of controlling clinical signs, slowing 
the progression of disease and improving 
quality of life. Maintaining good quality 
of life is particularly important in dogs 
and cats, for whom owners often prefer 
quality of life to quantity of life (Oyama 
and others 2008). 

Nutrition is critical for the optimal 
treatment of animals with cardiac disease 
and should be an integral part of their 
medical management. Nutritional goals for 
animals with cardiac disease include main-
taining optimal body condition, avoiding 
nutritional deficiencies and excesses, and 
gaining potential benefits from pharmaco-
logic doses of certain nutrients. Omega-3 
fatty acids appear to have a role in each of 
these important goals.

Optimal body condition: the 
syndrome of cardiac cachexia
Cardiac cachexia is a loss of lean body 
mass that occurs in heart failure (Fig 3; 
(Freeman and Roubenoff 1994, Freeman 
and others 1998, von Haehling and  others 
2009). Cachexia has important detrimen-
tal effects in the cardiac patient and is 
an independent risk factor for mortality 
in people with heart failure (Anker and 
others 1997b, Anker and others 2003). 

FIG 2. Pathway for biosynthesis of eicosanoids from omega-3 and omega-6 fatty acids
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FIG 3. A dog with severe heart failure and cardiac cachexia. Careful attention to monitoring 
 bodyweight and muscle condition allows the clinician to detect cachexia at an earlier and more 
subtle stage, when interventions such as omega-3 fatty acids are more likely to be beneficial
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About half of all people with heart fail-
ure have cachexia, a similar finding to one 
study of dogs with heart failure (Freeman 
and  others 1998, von Haehling and  others 
2009). 

In health, weight loss is associated pri-
marily with reductions in fat and lean tis-
sue is relatively spared. Cachexia, however, 
is unusual in that it primarily depletes 
the metabolically active lean body mass. 
Cachexia is not unique to heart failure, as 
it also occurs in cancer, chronic obstructive 
pulmonary disease, rheumatoid arthritis, 
chronic kidney disease and other diseases. 
While there appear to be some subtle dif-
ferences between cachexia in these varied 
diseases, loss of lean body mass is a hall-
mark of all forms of cachexia. 

Recent studies have underscored the 
deleterious effects of cachexia and empha-
sised the role of bodyweight and body 
composition in heart failure. While obesi-
ty is a risk factor for development of heart 
disease in people, obesity may actually be 
associated with a protective effect once 
heart failure is present – this is known as 
the obesity paradox. A recent meta-analysis 
of more than 28,000 people was published 
on this phenomenon and concluded that, 
once heart failure was present, obesity and 
overweight were associated with lower all-
cause and cardiovascular mortality and 
that underweight patients consistently 
had a higher risk of death (Oreopoulos 
and others 2008). The benefit of obesity 
in heart failure appears due to a lack of 
cachexia, rather than to the obesity per 
se, given the adverse effects associated 
with cachexia. Typically, excess weight is 
comprised of 75% adipose and 25% lean 
tissue. Therefore, obese people also have 
more lean body mass and this extra lean 
body mass may provide a greater reserve 
during the catabolic state of heart failure. 
The obesity paradox has also been dem-
onstrated in dogs and cats with naturally 
occurring heart failure (Slupe and others 
2008, unpublished data). These human 
and canine data emphasise the importance 
of avoiding weight (and  muscle) loss in 
patients with heart failure. 

Cachexia of all types is associated with 
increased inflammation and heart failure 
is no exception (Ross and others 1999, 
Freeman 2009, von Haehling and  others 
2009). While heart failure is known to 

be an inflammatory condition, cardiac 
cachexia is associated with an even greater 
degree of inflammation than heart failure 
alone (Anker and others 1997a, Anker 
and others 1997b, von Haehling and oth-
ers 2009). Therefore, the anti-inflamma-
tory effects of omega-3 fatty acids have 
made these compounds of interest in 
cachexia for many years. The mechanisms 
of inflammation and the resultant muscle 
loss that occurs in heart failure is now an 
area of great interest due to the large num-
ber of people with cardiac disease and the 
important detrimental effects of cachexia. 
The inflammatory cytokines, especially 
TNF and IL-1, are primary mediators of 
cachexia as they inhibit appetite, increase 
energy metabolism and accelerate the 
breakdown of muscle protein (catabolism) 
of lean body mass via the NF-κB pathway, 
myoD and myogenin downregulation, 
reduced muscle regeneration and inhibi-
tion of muscle differentiation (Moresi and 
others 2008). It has been known for many 
years that omega-3 fatty acids reduce pro-
tein catabolism by blocking the effects of 
TNF and IL-1 (Hirschberg and others 
1990). Complete blockade of TNF or 
other inflammatory mediators may have 
adverse effects but other anti-inflamma-
tory agents, such as certain cardiovascular 
drugs (e.g. angiotensin converting enzyme 
inhibitors, beta blockers; Gullestad and 
others 1999; Tatli and others 2008), anti-
oxidants and omega-3 fatty acids may be 
more successful in combating cachexia. 
This may be strictly via anti-inflammatory 
effects of reducing TNF, IL-1 and inflam-
matory eicosanoids, but also may involve 
other mechanisms (Freeman 2009).

Despite a large body of research in other 
forms of cachexia (e.g. cancer cachexia), 
little research has been published on the 
effects of omega-3 fatty acids in heart fail-
ure. In a study of dogs with dilated car-
diomyopathy (DCM) and heart failure, 
Freeman and others (1998) showed that 
omega-3 fatty acid supplementation (25 
mg/kg EPA and 18 mg/kg DHA) sig-
nificantly reduced IL-1 and prostaglan-
din E

2
 production, and reduced muscle 

loss compared with placebo. In addition, 
there was a significant negative correla-
tion between a reduction in IL-1 and 
survival time. In people with heart fail-
ure, omega-3 fatty acid supplementation 

(61 mg/kg/day EPA and 33 mg/kg/day 
DHA) reduced TNF and IL-1, and was 
associated with an increase in body fat 
(Mehra and others 2006). Not all human 
studies of omega-3 fatty acids in other 
forms of cachexia (e.g. cancer, AIDS) have 
had positive results (Dewey and  others 
2007). However, newer research in human 
cancer patients has begun to successfully 
combine omega-3 fatty acids for their 
anti-inflammatory effects with calorie 
and protein supplementation (to ensure 
adequate substrates) (Fearon and others 
2006, Fearon 2008, Bayram and others 
2009). This underscores the importance 
of ensuring adequate calorie and protein 
intake in combination with omega-3 fatty 
acid supplementation in animals with car-
diac disease.

Decreased intake of calories is a major 
problem for any species with heart failure 
and can be a significant contributor to 
cardiac cachexia (Freeman and Roubenoff 
1994, Freeman and others 1998, Freeman 
2009). Anorexia, either a complete or par-
tial loss of appetite, is extremely common 
in cardiac disease, particularly in dogs 
with congestive heart failure (CHF), with 
prevalence between 34 and 84% of dogs 
and cats with cardiac disease (Mallery and 
others 1999, Freeman and others 2003, 
Torin and others 2007). Animals may not 
develop complete anorexia but instead 
have reductions in food intake, changes 
in food preferences or “cyclical” appetite 
(i.e. the animal will eat one food well for 
several days and then refuse it). In cachexia, 
there is altered neural control of appetite 
such that normal factors that trigger a per-
son to eat are reduced and satiety factors 
are elevated (Laviano and others 2008). 
This imbalance is primarily the result of 
an elevated inflammatory state, especially 
the inflammatory cytokines TNF and IL-1 
(Laviano and others 2008). While a criti-
cal issue for managing anorexia is to opti-
mise medical therapy including dietary 
modifications, modulation of cytokine 
production also can help to improve appe-
tite (Freeman and Rush 2010). Omega-3 
fatty acid supplementation, by decreasing 
production of inflammatory cytokines, 
can improve food intake which may aid 
in minimising loss of lean body mass in 
animals with heart failure (Freeman and 
others 1998). 
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Preventing deficiencies
Dogs with heart failure have been shown 
to have a relative deficiency of plasma EPA 
and DHA compared with normal dogs 
(Freeman and others 1998). One study of 
dogs with heart failure secondary to DCM 
showed that 8 weeks of fish oil supplemen-
tation normalised these plasma fatty acid 
abnormalities (Freeman and others 1998). 
Another canine study showed multiple 
differences in plasma fatty acids between 
Boxers and Doberman pinschers (Smith 
and others 2008). For example, Boxers 
had higher plasma concentrations of 
γ-linolenic acid but lower concentrations 
of arachidonic acid and total omega-6 
fatty acids compared with Doberman pin-
schers (Smith and others 2008).

While more research is needed to delin-
eate the fatty acid changes in various breeds 
and underlying forms of heart disease in 
dogs, alterations in plasma fatty acid also 
may have important implications for the 
heart. Prenatally, glucose is the main source 
of energy for cardiomyocytes, but there is 
a postnatal switch that allows fatty acids 
to become the major energy source in the 
adult heart (Stanley and others 2005, Neu-
bauer 2007). When heart failure develops, 
however, the heart reverts to a fetal meta-
bolic phenotype such that glucose once 
again becomes the major myocyte fuel, 
but the capacity for glucose utilisation in 
heart failure is limited. Thus, a myocardial 
energy deficit can result (Stanley and oth-
ers 2005, Neubauer 2007). One promising 
approach to improving myocardial energy 
metabolism and mitochondrial function 
is to use omega-3 fatty acids (Duda and 
others 2009). Therefore, supplementation 
of omega-3 fatty acids may benefit energy 
metabolism via correction of a deficiency 
or through effects that are more pharma-
cologic in nature.

“Pharmacologic” effects 
of omega-3 fatty acids
Arrhythmia Many human studies, includ-
ing a recent meta-analysis, have shown a 
benefit of fish consumption in reducing 
risk of coronary heart disease and death 
from myocardial infarction (Kromhout 
and others 1985, Ascherio and others 
1995, Daviglus and others 1997, Albert 
and others 2002, He and others 2004, Iso 
and others 2006). Intake of omega-3 fatty 

acids from supplementation, rather than 
fish intake, has also been studied in a vari-
ety of human populations, such as peo-
ple with implantable defibrillators (Leaf 
and others 2005, Raitt and others 2005, 
Brouwer and others 2006, London and 
others 2007, Brouwer and others 2009) 
and those with DCM (Nodari and others 
2009), with mixed results. For example, a 
meta-analysis of people with defibrillators 
showed no benefit of omega-3 fatty acids 
(Brouwer and others 2009). However, the 
GISSI-HF Trial of nearly 7000 people 
with heart failure followed for a median 
of 3·9 years showed that omega-3 fatty 
acids (1 g/day) reduced mortality and 
hospital admission for cardiovascular rea-
sons compared with placebo (Tavazzi and 
others 2008). Most of the human stud-
ies have evaluated effects on ventricular 
arrhythmias but recent publications also 
have shown benefits of omega-3 fatty 
acids on atrial fibrillation (Mozaffarian 
and others 2004, Calo and others 2005, 
London and others 2007, Sakabe and oth-
ers 2007, Virtanen and others 2009). One 
of these, an induced canine model of atrial 
tachypacing (Sakabe and others 2007), 
suggested that omega-3 fatty acids reduced 
atrial fibrillation. Two epidemiologic stud-
ies showed that higher fish intake or circu-
lating omega-3 fatty acid concentrations 
were associated with a lower incidence of 
atrial fibrillation (Mozaffarian and others 
2004; Virtanen and others 2009). Finally, 
a randomised, controlled trial of omega-
3 fatty acids after coronary artery bypass 
surgery in 160 people showed a significant 
reduction in postoperative atrial fibril-
lation (Calo and others 2005). A large 
study evaluating the effects of omega-3 
fatty acids in people with recurrent atrial 
fibrillation currently is ongoing (Pratt and 
others 2009).

Although dogs have sometimes been 
used in experimentally induced condi-
tions to study the effect of omega-3 fatty 
acids on arrhythmia, only one study has 
been published evaluating their effect in 
dogs with naturally occurring disease. 
Smith and others (2007) reported the 
results of a study in Boxers with ventric-
ular arrhythmias which showed a reduc-
tion in arrhythmia number after 6 weeks 
of fish oil supplementation compared 
with control (sunflower oil). This effect 

was not found with supplementation 
of a similar dose of flax oil although the 
sample size may have been insufficient. As 
this study was conducted only in Boxers, 
further research is needed to determine 
whether these effects are consistent in a 
larger population of dogs and also in dogs 
of other breeds. As previously mentioned, 
Boxers and Doberman pinschers have 
some differences in plasma fatty acids and 
may have different relationships between 
arrhythmias and fatty acid concentrations 
(Smith and others 2008). Despite positive 
results, the effects of omega-3 fatty acids 
on arrhythmias appear to be modest and 
omega-3 fatty acids should only be viewed 
as an adjunct to medical therapy for dogs 
with significant arrhythmias.

While most studies of cardiac arrhyth-
mias have evaluated the long-term effects 
of omega-3 fatty acids consistent with 
incorporation of fatty acids into the cell 
membrane, studies also have shown acute 
beneficial effects in multiple species 
including humans (Billman and others 
1994, Billman and others 1999, Schrepf 
and others 2004, Den Ruijter and others 
2008). For example, in laboratory dogs 
with experimentally induced ventricular 
arrhythmias, infusion of EPA, DHA or 
ALA protected dogs against ventricular 
fibrillation (Billman and others 1994, Bill-
man and others 1999). The anti-arrhyth-
mic effects of omega-3 fatty acids appear 
to be multifactorial and include significant 
effects on sodium, potassium and calcium 
channels (London and others 2007).

Other cardiovascular effects of 
omega-3 fatty acids Most of the beneficial 
effects of omega-3 fatty acids in people 
with heart failure have been presumed to 
be the result of reduced arrhythmias. How-
ever, more recent studies are beginning 
to delineate additional positive effects. 
For example, one study showed that fish 
intake was associated with a reduced inci-
dence of heart failure (Mozaffarian and 
others 2005a), although a recent large 
study, while showing similar patterns, was 
not significant (Levitan and others 2009). 
Omega-3 fatty acids have been associated 
with improved survival in some studies 
of human (Tavazzi and others 2008) and 
canine (Slupe and others 2008) heart fail-
ure. For example, a retrospective study of 
108 dogs with heart failure secondary to 
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DCM or chronic  valvular disease (CVD) 
showed a significant effect of omega-3 
fatty acids on survival (P=0·009; Slupe and 
others 2008). These associations may be 
related to the aforementioned anti-inflam-
matory effects, prevention of cachexia, 
improved appetite or anti-arrhythmic 
effects. However, omega-3 fatty acids 
also have a number of other effects that 
may also play a role and warrant further 
research. For example, omega-3 fatty acids 
reduce cardiac remodelling and subse-
quent dysfunction, reduce heart rate and 
blood pressure, improve endothelial func-
tion, and enhances baroreceptor func-
tion and heart rate variability (Geleijnse 
and others 2002, Mozaffarian and others 
2005b, Morgan and others 2006, Radaelli 
and others 2006). Omega-3 fatty acids can 
alter immune function (Kearns and others 
1999, Hall and others 2003, Farabaugh 
and others 2004, Freeman and Rush 
2005) which may contribute to the car-
diovascular effects of omega-3 fatty acids. 
Finally, omega-3 fatty acids reduce plate-
let aggregation as a result of production 
of the less potent thromboxane B

5
 (Bright 

and others 1994). This latter effect might 
be particularly useful in cats with cardiac 
disease at risk for thrombus formation but 
also is an important effect to consider with 
the use of omega-3 fatty acids in animals 
with coagulopathies (see below).

Current American Heart Associa-
tion recommendations for people are to 
include 0·5 to 1·8 g/day either as fatty fish 
or supplements for primary prevention of 
cardiovascular disease (Kris-Etherton and 
others 2003). As coronary heart disease 
is not a concern in veterinary patients, 
there is less potential for a preventive role 
for dogs and cats. However, the author 
believes that there is adequate evidence 
to warrant the use of omega-3 fatty acids 
in dogs, and likely cats, with heart fail-
ure or certain arrhythmias for secondary 
prevention. In addition, omega-3 fatty 
acids may have benefits in earlier stages 
of cardiac disease (e.g. DCM, CVD, 
hypertrophic cardiomyopathy (HCM)) 
due to their numerous positive effects 
on the cardiovascular system but this 
requires further research. Despite their 
promise, many questions about the use 
of omega-3 fatty acids in animals with 
cardiac disease remain, such as patient 

selection, when to initiate omega-3 fatty 
acids, and whether they have similar ben-
efits in cats. Therefore, further research 
is required to determine the optimal use 
of omega-3 fatty acids in animals with 
 cardiac disease.

GENERAL ISSUES WITH 
OMEGA-3 FATTY ACID 
SUPPLEMENTATION

A challenge in comparing any of the 
omega-3 fatty acid studies is that there are 
tremendous differences in study design 
including species, naturally occurring dis-
ease versus induced experimental model, 
underlying disease, total dose of omega-
3 fatty acids, type of omega-3 fatty acids 
(e.g. ALA versus EPA + DHA) and ratio 
of EPA to DHA. These are all important 
factors to consider when evaluating pub-
lished studies of omega-3 fatty acids but 
also in designing the much-needed stud-
ies of these supplements in dogs and cats 
with cardiac diseases. Although much 
additional research is required, there are 
currently many dogs and cats with cardiac 
disease that might benefit from omega-3 
fatty acids supplementation. For these ani-
mals, clinicians should consider a number 
of important issues.

Dose
The optimal dose of omega-3 fatty acids 
is not yet known for people or for dogs 
and cats. Our group’s recommendations 
that have been developed are based on 
our studies in dogs using two doses of 
omega-3 fatty acids: 25 mg/kg EPA+18 
mg/kg DHA and 40 mg/kg EPA+25 
mg/kg DHA (Freeman and others 1998, 
Freeman and others 2006, Smith and 
others 2007). While some significant 
benefits have been shown for these doses, 
it is not yet clear whether these are the 
optimal doses for all animals with cardiac 
disease, for all stages of cardiac disease or 
for cats as well as dogs. Studies in other 
species using lower and higher doses also 
have been conducted with variable results. 
Therefore, further research is needed to 
determine the optimal dose for all stages 
and types of cardiac disease. While some 
authors discuss the “optimal” omega-6:
omega-3 ratio, studies have shown that it 

is the total omega-3 dose that determines 
plasma omega-3 fatty acids, independent 
of n-6:n-3 ratio (Hall and others 2006). 
Until further information is available, the 
author  currently recommends a dose of 40 
mg/kg EPA and 25 mg/kg DHA for both 
dogs and cats with cardiac disease.

Timing
While omega-3 fatty acids may have some 
acute effects in certain conditions (Billman 
and others 1999, Schrepf and others 2004, 
Den Ruijter and others 2008), most of the 
benefits of omega-3 fatty acid supplemen-
tation occur only after peak plasma and 
tissue concentrations have been achieved. 
Plasma concentrations increase signifi-
cantly within 1 week of initiating omega-
3 fatty acid supplementation but 4 to 6 
weeks are required to reach peak plasma 
concentrations (Hansen and others 1998, 
Hall and others 2006). Clinically, this 
means that peak effects will not occur 
immediately after beginning omega-3 
fatty acid supplementation.

Forms of omega-3 fatty acids
The omega-3 fatty acids, EPA and DHA, 
can be provided via the diet or as a dietary 
supplement. With the exception of a 
few specially designed therapeutic pet 
foods, commercial diets generally do not 
achieve the high level of EPA and DHA 
recommended. To achieve a dose of 40 
mg/kg EPA + 25 mg/kg DHA, a food 
would need to contain between 80 and 
150 mg/100 kcal EPA+DHA, depending 
on the size of the animal and the amount 
of food eaten. If the diet is not sufficiently 
high in EPA and DHA, the author recom-
mends supplementation of fish oil which 
is typically found in the form of a capsule 
or a liquid. It is important to be aware 
that commercial fish oil supplements vary 
widely in the amount of EPA and DHA 
they contain. Therefore, a clinician must 
recommend a specific brand of omega-3 
fatty acid supplement for which he or she 
knows the exact concentration of EPA and 
DHA. A common formulation of fish oil 
is one gram capsules that contain approxi-
mately 180 mg EPA and 120 mg DHA 
and can be purchased over the counter at 
most human pharmacies or health food 
stores. At this concentration, fish oil can 
be administered at a dose of one capsule 



L. M. Freeman

468 Journal of Small Animal Practice  •  Vol 51  •  September 2010  •  © 2010 British Small Animal Veterinary Association

 

per 4·5 kg of bodyweight to achieve the 
author’s recommended EPA and DHA 
dosage. However, products with higher 
concentrations are becoming available 
and are advantageous as they require 
administration of fewer capsules or less 
liquid/day.

Cod liver oil is sometimes administered 
to provide omega-3 fatty acids. However, 
compared with fish oil, it is a lower con-
centration and different ratio of EPA and 
DHA. Instead of ratio of 1·5:1 EPA:DHA 
found in most fish oils, 1 g of cod liver 
oil contains only 69 mg EPA and 110 mg 
DHA and results in an EPA:DHA ratio 
of 0·6:1. More importantly, cod liver oil 
is high in vitamins A and D (1 g contains 
1000 IU vitamin A and 100 IU vitamin 
D) so toxicity can be an issue at the rec-
ommended EPA and DHA dose.

Flax and flaxseed oil is a product pro-
moted for its high content of omega-3 
fatty acids but its omega-3 fatty acids are 
in the form of ALA. As previously men-
tioned, the conversion of the shorter-
chain omega-3 fatty acid, ALA, to EPA 
and DHA, is inefficient at best (in dogs 
and people) to nearly non-existent (in 
cats). Therefore, using flax or flaxseed 
oil to provide the omega-3 fatty acids, 
EPA and DHA, either in the diet or as a 
supplement, is not recommended in dogs 
or cats.

Potential adverse effects 
of omega-3 fatty acids
While this article has concentrated on the 
beneficial effects of omega-3 fatty acids, 
clinicians must also be aware of its poten-
tial adverse effects. These can include 
hemostatic alterations due to anti-aggre-
gatory effects on platelets, vitamin E defi-
ciency and lipid peroxidation, and mild 
diarrhoea (Hall 1996). Most studies have 
not identified these issues to be of clinical 
relevance (Bright and others 1994, McNiel 
and others 1999, LeBlanc and others 
2008) but it is important to consider the 
individual animal before recommending 
omega-3 fatty acid supplementation. For 
example, animals with thrombocytopenia 
may not be ideal candidates for omega-
3 fatty acid supplementation. Animals 
receiving high doses of omega-3 fatty acid 
supplementation should be monitored for 
adverse effects.

For animals receiving large amounts of 
omega-3 fatty acids in dry pet food, it is 
important to be aware that diets high in 
the long-chain fatty acids are more suscep-
tible to oxidation so owners (particularly 
of cats or small dogs which take longer to 
finish a bag of dry food) should be cau-
tioned to purchase small enough bags so 
that the bag is finished within 4 to 6 weeks 
and to store the unused food properly (e.g. 
purchased and opened by the expiration 
date, storing food in the original bag with 
extra air expressed).

While many dogs and cats appear to 
enjoy the taste of fish oil and will willingly 
eat it in the diet or as a supplement, oth-
ers appear to dislike the taste. Because of 
the strong flavour of fish oil, one must be 
careful to avoid the stress of giving a sup-
plement if the animal dislikes it or causing 
food aversions by feeding a food contain-
ing fish oil or by administering fish oil in 
the food.

Finally, an important issue related to 
the safety of omega-3 fatty acid supple-
ments is quality control. In the USA and 
in many other countries, dietary supple-
ments currently do not require proof of 
safety, efficacy or quality control to be 
marketed (Coppens and others 2006, 
FDA 2010). Because dietary supplements 
are regulated very differently than drugs, 
poor-quality control of these products 
can be a significant problem in that the 
amount in the product may be much less 
(or more) than stated on the label or may 
contain contaminants.

Clinical recommendations
Because of the wide variation in concen-
trations and quality control, without spe-
cific recommendations, owners may end 
up administering too much or too little 
omega-3 fatty acids to an animal or may 
provide a poor-quality product. Clinicians 
must obtain a careful diet history to deter-
mine the type of food an animal is eating 
and whether it contains any omega-3 fatty 
acids, as well as any dietary supplements 
the animal is receiving. Based on this 
information, a plan for increasing omega-
3 fatty acids can be developed and specific 
recommendations can be made for the 
individual animal (Table 1).

Conclusions
Omega-3 fatty acids appear to have many 
potential benefits in dogs and cats with 
cardiac disease. If omega-3 fatty acids are 
used, clinicians should be careful to pro-
vide specific recommendations for their 
patients. Additional research is needed 
and warranted to determine optimal indi-
cations, doses and formulations for the 
large canine and feline population with 
cardiac disease.
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