
important roles of weight loss and exercise in stroke prevention13

may extend to reducing risk of stroke in atrial fibrillation. It also
suggests that the contentious decision to include strokes from
atrial fibrillation in the Insulin Resistance Intervention after
Stroke (IRIS) trial (http://www.iristrial.org/), a randomized trial
of pioglitazone versus placebo in secondary prevention of stroke
in patients with insulin resistance, may have been wise. Losing
weight, exercising and treating hypertriglyceridemia and insulin
resistance may all be ways to reduce the risk of stroke from
elevation of FFAs.

J. David Spence
Stroke Prevention & Atherosclerosis Research Centre

Robarts Research Institute, University of Western Ontario
London, Ontario, Canada
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In this issue of CJNS, Seo et al1 provide evidence that levels
of free fatty acids are related to cardioembolic stroke,
particularly in atrial fibrillation (AF). Their paper is important,
because it is based on a fairly large group (n=715) of well
characterized stroke patients from a university hospital stroke
registry, admitted between July 2007 and December 2009. The
importance of clearly distinguishing stroke subtypes was
highlighted in a 2010 meta-analysis2 showing that vitamin E
probably reduces the risk of ischemic stroke, but increases the
risk of hemorrhagic stroke, so lumping all strokes together
obscured the effects.

Cardioembolic stroke represented 15% of cases; of these 72%
were attributed to atrial fibrillation, 9.8% to recent myocardial
infarction, 8.4% to a patent foramen ovale, 8.4% from valvular
disease, and the rest to less common cardiac problems.
Cardioembolic patients had 1.5-fold higher levels of free fatty
acids (FFA) compared to non-cardioembolic patients, and among
the cardioembolic cases, patients with AF had 1.66-fold higher
levels of FFA compared to non-AF cases, whose levels were
slightly lower than those of non-cardioembolic cases. Patients
with AF whose strokes were attributed to non-cardioembolic
causes had similar levels of FFA to AF patients with
cardioembolic stroke. That finding may have led the authors to
their focus on the effects of FFA on arrhythmia.

Besides effects on arrhythmia, however, there are other ways
in which FFA could increase the risk of cardioembolic stroke.
Free fatty acids increase oxidative stress3, and are involved in
post-prandial hypercoagulability; they increase fibrinogen4 and
Factor VII5,6, and reduce fibrinolysis7,8. The particular
susceptibility of stroke from AF to hypercoagulability is shown
by the more than 4-fold increase of stroke in patients with atrial
fibrillation and elevated levels of homocysteine9,10. The findings
in the paper by Seo et al were based, however, on fasting levels
of FFA’s; the main effects of FFAs are probably in the
postprandial state. A further complicating factor is that total
FFA’s were measured, and FFA’s are not all the same.

Free fatty acids are carboxylic acids with a long unbranched
(aliphatic) side chain. They may be saturated (e.g. palmitic and
stearic acids) or unsaturated (e.g. linoleic and eicosopentanoic
acids), with one or more double bonds between carbon atoms,
and they may be in cis or trans forms (adjacent hydrogen atoms
on the same side or the opposite side of the double bond,
respectively). Trans fatty acids, often consumed in hydrogenated
vegetable oils, are probably the most harmful macronutrient11;
even worse than egg yolk, which is clearly harmful12. Denmark
led the way in banning the sale of foods containing trans fats11,
and it is high time Canada did so as well. A 2% increase in
energy intake from trans fatty acids increases coronary risk by
23%11. On the other hand, n-3 fatty acids, such as α-linolenic
acid, have beneficial effects.

What can we do about FFAs? The relation of FFAs to insulin
resistance, obesity and fatty liver disease suggests that the
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