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Cardiovascular diseases (CVD) remain the main cause of death in Westernized societies [1].
In Europe, CVD accounts for over 4 million deaths each year and it is responsible for the deaths of
more women (2.2 million) than men (1.8 million), although CV deaths before the age of 65 years are
more common in men (490,000 vs. 193,000) [2]. Prevention of CVD by dietary means is of paramount
importance at both population and individual level. Recently, considerable attention has been given to
the associated health benefits of soy, particularly regarding the reduction of CVD risk, mainly through
its lowering effects on LDL-cholesterol levels. Much of the focus on soy had been directed toward
the hypocholesterolemic properties of bioactive peptides in soy protein, in which it is believed that
they exert effects on mechanisms involving the LDL receptor and bile acid regulation [3,4]. More
recently, a meta-analysis of 46 controlled trials on which the Food and Drug Administration (FDA)
could base its decision to revoke the heart health claim for soy protein was conducted [5]. Of the 46
trials identified by the FDA, 43 provided data for meta-analyses. Soy protein at a median dose of
25 g/d during a median follow-up of six weeks decreased LDL cholesterol by 4.76 mg/dL and decreased
total cholesterol levels by 6.41 mg/dL compared with non-soy protein controls. At the same study;,
it was reported that soy protein significantly reduced LDL cholesterol by approximately 3—4% in adults.
However, soy does not contain only protein, but it is also a significant source of phytochemicals such
as isoflavones, phytosterols, and lecithins, as well as soluble fiber, saponins, and polysaccharides.
Therefore, the effects of soy on CVD risk may not be solely attributed to its protein content and on its
cholesterol lowering properties.

A very interesting review article published in “Nutrients” tried to address these “pleiotropic”
effects of soy [6]. In particular, Dam Ramdath and his co-workers reviewed the effects of soy on blood
pressure, glucose levels, inflammatory markers, and obesity. They also addressed the non-protein
effects of soy on blood lipids and they briefly reviewed its effects on satiety. The review was extensively
referenced and it gave a variety of mechanisms through which soy exerts its beneficial actions. This
thorough and in-depth review concluded that isoflavones and their metabolites may improve blood
pressure, glycemic control, and inflammation. On the other hand, the review also suggested that
the current evidence does not support hypotensive effects of other soy components such as protein,
fiber, lecithins, and saponins. The review reported that the anti-adipogenic effects of isoflavones
were mainly tested in animal models with some promising results, but soy protein did not appear
to improve body composition greater than what is achieved with comparable levels of milk protein.
Finally, it was also concluded that research looking at the effects of soy protein and other constituents
on satiety is still limited. From this very balanced and extensive review, it was also apparent that well
conducted randomized clinical trials (RCTs) examining the independent and in combination effects of
these components on mainly end points of CVD are needed.

Following this extensive review, other studies and some interesting meta-analyses were conducted.
One study systematically reviewed prospective cohort studies on the association between the
consumption of soy products and mortality from all-causes, CVD, and cancer [7]. Seven studies were
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included for this meta-analysis. Three studies reported the risk of all-cause mortality and four studies
assessed the risk of mortality from CVD and cancer. In total, 39,250 deaths were reported among
627,209 participants in a seven to eighteen-year follow-up. Unexpectedly, high consumption of soy
products was not found to be significantly associated with a lower risk of mortality from all-causes and
CVD. On the other hand, in a larger meta-analysis, the association between consumption of soy and
risk of CVD (including stroke and coronary heart disease) was evaluated [8]. A total of 10 prospective
cohort and seven case-control studies met the inclusion criteria. There were a total of 17,269 CVD
events, including 6265 stroke events, 10,806 coronary heart disease events, and 198 other CVD events.
A significant negative association was shown between soy intake and risk of CVD, stroke and coronary
heart disease. However, no associations between soy isoflavones consumption and risk of CVD,
stroke, and coronary heart disease were found. In another systematic review and dose-response
meta-analysis of prospective studies results were presented on the associations between intakes of
soy, soy isoflavones, and soy protein and risk of mortality from all causes, cancers, and cardiovascular
diseases [9]. In total, 23 prospective studies with an overall sample size of 330,826 participants were
included in this systematic review and the meta-analysis. Soy/soy products consumption was inversely
associated with CVD. Participants in the highest category of dietary soy isoflavones intake had a 10%
lower risk of all-cause mortality compared with those in the lowest category. However, intake of soy
protein was not significantly associated with all-cause and cardiovascular diseases mortality. Lastly,
an umbrella review of meta-analyses and systematic reviews of randomized trials and observational
studies in humans aimed to assess the existing evidence of associations between consumption of soy
and isoflavone and multiple health outcomes [10]. 114 meta-analyses and systematic reviews were
identified with 43 unique outcomes. Soy and isoflavone consumption were found, among others,
to exert beneficial associations for cardiovascular disease. The last three meta-analyses [7-9] and the
umbrella review [10] indicate an inverse association between soy consumption and CVD. Additionally,
there is a probable beneficial effect of isoflavones, but the beneficial effect of protein on end points of
CVD cannot be fully confirmed yet.

In conclusion, recent evidence suggests an inverse association between of soy and end points of
CVD. However, most of the studies are of prospective observational design and RCTs are necessary to
confirm this association. The cause of this association is multifactorial. The published review [6] gives
an in-depth knowledge of the mechanisms by which constituents of soy may affect risk factors of CVD.
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