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Abstract

Nutritional interventions are effective and — in theory — easy to implement
primary and secondary prevention strategies that reduce several risk factors of
atherosclerosis and cardiovascular disease (CVD). Yet, because of (a) the severe
impact of CVD in terms of mortality, morbidity, quality of life, and economy,
(b) the proved role of LDL plasma concentrations as the most critical risk factor,
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and (c) the obstacles found both in terms of biological effects and compliance
of the patient by an exclusively dietary intervention, food supplements or
nutraceuticals are now valuable resources for physicians. As regards cholesterol
control, several preparations are available in the market, and we will critically
review them in this chapter.
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1 Introduction

Atherosclerosis is multifactorial in nature and leads to various clinical forms of
cardiovascular disease (CVD). Risk factors are manifold, but inflammation and
elevated low-density lipoprotein (LDL) cholesterol are thought to be among the
most important contributors (Alenghat and Davis 2019). In particular, Mendelian
randomization studies and many intervention trials demonstrated that modifications
of plasma LDL cholesterol concentrations are casually associated with cardiovascu-
lar risk (Ference 2015). As discussed in other parts of this book, variations of LDL
predict cardiovascular risk in terms of amplitude and direction. Indeed, clinical trials
have not yet allowed finding a lower limit of LDL concentrations to be achieved for
optimal cardiovascular protection (Cholesterol Treatment Trialists et al. 2015).
Nutritional interventions are effective and — in theory — easy to implement
primary and secondary prevention strategies that reduce several risk factors of
atherosclerosis and CVD (Visioli and Poli 2019; Visioli et al. 2008). Focus on
healthful food items, namely, fruit and vegetables and, hence, fiber, vitamins,
(poly)phenols, and healthy fats (from extra virgin olive oil, vegetable oils, nuts,
fatty fish) and low sodium improves diets and lessens CVD risk (Visioli and
Hagen 2007; Visioli and Poli 2019). One notable example is the Mediterranean
diet, which is associated with a significant improvement in health status and a
significant reduction in overall mortality, as well as in morbidity and mortality
from CVD and other major chronic diseases (Rees et al. 2019). Several systematic
reviews of observational prospective studies have confirmed that greater adherence
to such diet is associated with better health and greater longevity. Finally, the
PREDIMED study provided important experimental proof of the cardioprotective
properties of the Mediterranean diet (Martinez-Gonzalez et al. 2019). Consequently,
physicians should pay particular attention to their patients’ diets — even though
curricular training is often suboptimal — and insist they preferentially adopt a
plant-based regimen, enriched with fish and seafoods and with dairy products.
Two limitations of dietary interventions are worth discussing. The first one is that
the most commonly prescribed dietary and physical interventions have a limited
(—1.5 to 5%) direct impact on LDL cholesterol levels, i.e., the foremost risk factor
(Visioli and Poli 2019). The second and, perhaps, most important one is that
extensive modifications of dietary habits are difficult to implement in real-life
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settings. It is worth reminding that humans are hardwired to maximize energy intake
and limit expenditure (i.e., the “thrifty” genotype). New neurocognitive training
methods are being investigated to lose weight and reduce sweets and fats consump-
tion more effectively. However, translation of such results to clinical practice will
require time.

Because of (a) the severe impact of CVD in terms of mortality, morbidity, quality
of life, and economy, (b) the proved role of LDL plasma levels as the most critical
risk factor among a large collection of others, and (c) the obstacles found both in
terms of biological effects and compliance of the patient by an exclusively dietary
intervention, food supplements or nutraceuticals deserve an in-depth analysis
because they are valuable resources for physicians (Poli et al. 2018; Poli and Visioli
2019). As regards cholesterol control, several preparations are available in the
market, and we will critically review them in this chapter.

2 Red Yeast Rice

The most popular supplement for cholesterol control is red yeast rice (RYR), which
originates from the fermentation of rice performed by the fungus Monascus
purpureus. Its denomination comes from color of the fermenting rice, Oryza sativa.
With fermentation, a group of molecules identified as monacolin K is synthesized in
both lactone (K) and open ring acid forms (Ka). Both molecules undergo intercon-
version in the body (Poli et al. 2013). Fermentations can take place in liquid and
solid mediums. The latter is less efficient than the former, where the overall
production of monacolin K is lower (5-130 mg/L) but is also relatively simpler
(Vendruscolo et al. 2016). Some studies have shown that environmental factors
affect the production of secondary metabolites by Monascus. Examples include
nitrogen sources and glutamic acid, which improve (from 48.4 to 215.4 mg/L) the
production of monacolin K (Vendruscolo et al. 2016). Glutamic acid also increases
the production of acetyl coenzyme A, which is a substrate for monacolin K. This line
of research stems from the similarities with lovastatin synthetic genes (LNKS) in
Aspergillus. Indeed, often unbeknownst to the lay public, monacolin K is chemically
identical to lovastatin and, thus, strongly inhibits HMG-CoA reductase. RYR also
contains monacolins J, L, X, and M that contribute to the inhibitory process to a
lesser extent. A possible difference between RYR and lovastatin is their relative
bioavailability: the former, according to a single study (Chen et al. 2013), is more
bioavailable than the latter and, therefore, more effective on an mg-per-mg basis.
Administered at doses of 3—10 mg/day, monacolin K reduces LDL cholesterol
concentrations by 20-25% (Fogacci et al. 2019; Li et al. 2014). Its effects on HDL
cholesterol are negligible; triglyceridemia is mildly reduced unless plasma triglycer-
ide concentrations are elevated, in which case the effects of RYR are stronger
(Li et al. 2014; Sahebkar et al. 2016).

As with statins, probably due to their effects on LDL plasma levels, monacolin K
improves endothelial function, with a number of favorable consequences: from
systolic blood pressure reduction to plaque stabilization (Strazzullo et al. 2007).
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2.1 Untoward Effects

Even though RYR is perceived as “natural” and, hence, intrinsically safe, adverse
effects of monacolin K are similar to those of statins, namely, lovastatin. These
include elevated hepatic enzyme levels, gastrointestinal distress, and statin-
associated myalgias (SAMs), i.e., muscle pain and weakness. Myositis (elevated
creatinine phosphokinase [CPK] level) and rhabdomyolysis are more serious albeit
highly infrequent complications of statin therapy (Stroes et al. 2015). Indeed, a
recent review concluded that RYR is overall relatively tolerable and safe (Fogacci
et al. 2019). Quite illogically, patients who experience statin-induced untoward
effects often shift to RYR without telling their physicians. Some patients do experi-
ence a reduction of side effects, which could be explained by a “nocebo” effect. An
alternative explanation for the higher tolerability of RYR products as compared with
statins and observed in some studies (Becker et al. 2009) could be the lower doses of
the active ingredient (2.5-3 mg) that are usually found in supplements sold in
Europe. Indeed, patients who are truly intolerant to statins are not many, and the
safety profile of this class of drugs is excellent.

One often overlooked issue is that monacolin K can interact with other drugs,
as in the case of statin therapy. RYR should not be co-administered with drugs
containing itraconazole, ketoconazole, erythromycin, clarithromycin, telithromycin,
HIV protease inhibitors, cyclosporine, nefazodone, green tea, and grapefruit juice
(>0.2 L/day) because monacolin K and statins are metabolized by cytochrome P450
and — in particular — by isoenzyme 3A4. Finally, the co-administration of statins and
RYR should be avoided for pharmacodynamic reasons (both have the same mecha-
nism of action) and comparable side effects (Cicero et al. 2017; Fogacci et al. 2019).

As a final cautionary note, the quality of commercial RYR-based products is
rather heterogeneous (Gordon et al. 2010). The amount of active principle was found
to vary by up to 100 times; recently, moreover, in an EFSA document, highly
variable amounts of monacolin K in the lactone and in the open ring form were
found in RYR-based products found on the market (EFSA 2018). The open ring
form usually accounts for about one third of the total monacolins in RYR, whereas
synthetic lovastatin is almost 100% lactone. Considering that open ring monacolin K
levels as low as 0.1% were found in some samples, the possibility that synthetic
monacolin is fraudulently sold as RYR cannot be excluded (Gordon et al. 2010).

Because nutraceuticals are not regulated as drugs, red rice supplements are not
always subjected to strict adverse event monitoring programs. Physicians should
make patients aware of potential risk factors related to the use of RYR nutraceuticals
to ensure safety, lack of allergenic compounds, and potential untoward effects
(Dujovne 2017).

3 Phytosterols and Phytostanols
Phytosterols (PS) are triterpenes that are usually classified as sterols or stanols,

according to the presence or absence of a double bond in position 5. PS are found in
free or esterified forms: free sterols are integral part of the cellular wall of plants,
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where they play important structural functions, whereas sterol esters represent
storage products within the cell (Mamode Cassim et al. 2019). The only structural
difference between sitosterol and cholesterol consists of an additional ethyl group
present at position C-24 in sitosterol, which is probably at least in part responsible
for its relatively poor intestinal absorption (Marangoni and Poli 2010).

There are more than 250 different PS molecules identified to date, B-sitosterol
being the most abundant of them. Other plant sterols are present in vegetables and
vegetable oils and include campesterol, stigmasterol, and dihydrobrassicasterol, at
concentrations much lower than those of f-sitosterol; the saturated derivatives
campestanol and sitostanol are found in almost negligible amounts in the vegetal
kingdom (Marangoni and Poli 2010).

As mentioned, PS are mostly found in vegetables and derivatives such as
vegetable oils; nuts, grains, and grain-derived products; and also sprouts, cabbages,
cauliflowers, and green and black olives. Non-vegetable sources of PS include egg
yolks, mammalian liver, and crustaceans. Commercially, PS are obtained from tall
oil — which contains up to 80% of p-sitosterol — and the by-products of soybean oil
production. Phytosterols are usually used as esterified forms to increase their solu-
bility and allow for their incorporation into lipid-based foods (Marangoni and Poli
2010).

Considering that PS cannot be synthesized by humans, their circulating
concentrations depend upon diet and absorption efficiency, as well as by its secretion
in the gut by ABCG5-GS5 transmembrane transporters. Depending on the type
and amount of plant foods consumed, PS consumption and, in turn, PS blood
concentrations vary within and between populations yet remain usually very low.
Intervention studies report that higher phytosterols’ intake as food supplements
increases their circulating levels, while plant stanols supplementation decreases
them. The absorption process is that of cholesterol and includes solubilized in
mixed micelles, after the hydrolyzation of esters by a pancreatic ester hydroxylase.
The specific carrier of cholesterol and PS is the Niemann-Pick C1-Like 1 (NPC1L1),
i.e., the one that is specifically blocked by ezetimibe as discussed in other chapters of
this book (Davis and Altmann 2009). Plasma levels of PS in humans are normally
about 0.5% of those of cholesterol, because (1) the latter is synthesized in the liver,
(2) PS is less efficiently absorbed by the small intestine, and (3) PS are rapidly
excreted. Plant stanols concentrations in plasma are only 0.05% that of cholesterol
(de Jong et al. 2003). Of note, PS play no known biological or functional role.

The main mechanisms responsible for the PS-induced reduction in cholesterol are
their competition with cholesterol for incorporation into mixed micelles in the
intestinal tract (Ras et al. 2014). As compared with cholesterol, PS are more readily
hydrolyzed, and this process leads to a lower solubilization of cholesterol into
micelles, which decreases their absorption and, in turn, increases fecal excretion of
cholesterol and its metabolites. Co-crystallization of cholesterol and PS, leading to
increased fecal excretion of cholesterol, may play a minor role.

Since PS absorbed from the gut are rapidly re-excreted in the gut lumen through
the ATP-binding cassette transporters ABCG-5 and ABCG-8, located at the apical
surface of the enterocyte, PS can have a rather long duration of action. This may
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explain why similar effects can be obtained by administering PS in a single dose or
divided into three canonical meals (Plat et al. 2000). If this is true, the daily intake
pattern would not affect PS efficacy, and the reduced incorporation of cholesterol
into mixed micelles may only partially be responsible for the cholesterol-lowering
effect of PS taken with meals. On the other hand, administration of PS without a
meal is less effective (—30%) than the same dose administered after a main meal
(Doornbos et al. 2006). Patients need hence to be instructed to take PS after lunch or
dinner.

In general, the cholesterol-lowering effect of PS is noticeable within few weeks
and remains stable if supplementation is continuous (Ras et al. 2014). However,
interruption of regular intakes reverses the effects of PS and brings cholesterol
concentrations back to basal conditions. This is obvious, but patients are often
satisfied with the results and stop taking PS without telling their physician. Finally,
PS can be used as ad hoc preparations (beverages) or as functional ingredients of
spreads, margarines, etc. (Ras et al. 2014).

This effect is additive to that of cholesterol synthesis inhibitors (statins), which
compensatively tend to increase cholesterol absorption from the gut (Miettinen and
Gylling 2003).

3.1 Untoward Effects

PS are safe, except for patients with homozygous sitosterolemia, who absorb
between 15 and 60% of the ingested sitosterol compared to <5% of normal subjects.
The only proven untoward effect of PS is the reduction of circulating fat-soluble
vitamins. Physicians should, therefore, reinforce the advice to consume five or more
servings of fruit and vegetables per day, which effectively maintains carotenoid
levels in the normal range.

4 Berberine

Berberine is the active component of barberry (Berberis vulgaris L. family
Berberidaceae), which grows in Asia and Europe. Barberry is an integral part of
Iranian traditional medicine (Dong et al. 2013). Among its many purported actions,
hypotensive activity, gastric secretory stimulation, choleretic activity, increased tone
of the digestive tract, anti-inflammatory activity, complement alternative pathway
inhibition, delayed-type cutaneous hypersensitivity inhibition, antibacterial effects,
antifungal effects, narcotic antagonist activity, and sedation have been suggested yet
poorly investigated (Koppen et al. 2017). Of note, berberine is poorly bioavailable,
i.e., ~1%, and pharmaceutical research is studying absorption enhancers and the use
of nanoparticles or microemulsions to overcome this issue (Li et al. 2009; Liu et al.
2016).

Berberine is being mostly studied in Asian subjects and is being marketed in the
West for its hypocholesterolemic activities. Indeed, some reviews indicate that
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berberine can lower plasma cholesterol to an extent similar to that of statins, i.e.,
20-30% (Johnston et al. 2017). This effect is greater in subjects with higher basal
cholesterolemia and also depends on individual genetics.

In terms of mechanisms of action, berberine upregulates hepatic LDL receptor
expression, likely by stabilizing LDL receptor mRNA through activation of extra-
cellular signal-regulated kinase (ERK) pathways. Other studies suggest that berber-
ine promotes LDL receptor expression through the inhibition of the proprotein
PCSKO9, which is also — likely — ERK-dependent (Dong et al. 2015). Another
mechanism proposed for berberine is that it might interfere with intraluminal
cholesterol micellarization, decreasing enterocyte cholesterol uptake, as shown
in vitro in Caco-2 cells (Wang et al. 2014).

The effect of berberine on PCSK9 levels (which are compensatively increased
during statin treatment) may explain the additive effect of berberine when
administered with statins (Cicero et al. 2007). Nutraceuticals containing RYR and
berberine are, in fact, quite popular.

The possibility that berberine also exerts a prebiotic effect, leading to a
microbiota-mediated anti-atherosclerotic action, has recently been put forward
based on animal studies (Zhu et al. 2018). Such effect would lead to reconsider the
role of the amount of berberine unabsorbed from the gut.

4.1 Untoward Effects

Barberry per se is thought to be mildly toxic, but berberine is safe at therapeutic
dosages. Gastrointestinal problems such as [chiefly] constipation, diarrhea, nausea,
and abdominal distension are the most commonly reported side effects of berberine
(Pirro et al. 2017). However, these effects diminish after reducing the dose of
berberine. No other serious adverse events were reported in the trials that reported
safety data, mainly obtained in Eastern countries. As with any other herbal treatment,
herb-drug interactions should be carefully assessed in light of mutual cytochrome
metabolism. Of note, repeated oral administration of berberine (0.3 g three times
daily) decreases CYP2D6, CYP2C9, and CYP3A4 activities in healthy subjects
(Guo et al. 2012).

5 Fiber

An adequate intake of fiber has multiple beneficial effects on human health that
transcend their mere actions on plasma cholesterol (Rubin 2019).

In terms of cholesterol control, some meta-analyses did quantify the actions of
beta-glucan (a class of non-starch polysaccharides: (1 — 3)(1 — 4)-p-D-glucan,
which are highly viscous nondigestible fiber). A daily beta-glucan dose of 3 g
reduces LDL cholesterol by 5-6%; no effects on other blood lipids have been
reported (Cloetens et al. 2012). In addition to grains and cereals, namely, barley
and oats, beta-glucan is available as ingredient of functional foods or as plain
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supplement. Glucomannan, psyllium (a predominantly gelling polysaccharide mix-
ture), and chitosan are other cholesterol-lowering kinds of fiber.

The mechanisms of action of soluble fibers such as beta-glucan are still elusive
(Ho et al. 2016). The most plausible hypothesis is that fiber increases fecal excretion
of cholesterol, bile acids, and other dietary fats via formation of gels in the intestine.
It is therefore advisable to tell patients to increase their intake of water during
supplementation with fiber to facilitate the formation of such gel-like substances.
The high molecular weight fraction of beta-glucan appears to be the most
effective one.

A prebiotic effect cannot on the other hand be ruled out, leading to an increased
synthesis of SCFA (especially propionate), which, after absorption, may act as an
inhibitor of cholesterol synthesis in the liver (Reis et al. 2017). At high dosage, beta-
glucan also improves postprandial glycemic response (Ho et al. 2016).

5.1 Untoward Effects

The most frequently reported side effects of high fiber intake are gastrointestinal in
nature and there is no tolerable upper limit for fiber. Precisely because fiber is
nondigestible, it reaches the colon quite intact and undergoes fermentation by the
microbiota. This can cause bloating and intestinal distress ranging from diarrhea to
constipation (if water intake is inadequate). Co-administration of drugs also calls for
caution because fiber can sequester active molecules and alter (usually decrease)
bioavailability (Poli et al. 2018; Poli and Visioli 2019). Patients should be told to
avoid such practice and to get used to fiber gradually.

6 Supplements in the Pipeline

After the policosanol fiasco, some molecules are being actively investigated for their
potential role in hypercholesterolemia and dyslipidemia. We will briefly and criti-
cally review them here.

6.1 Astaxanthin

In light of its multiple biological actions, the xanthophyll carotenoid astaxanthin has
been proposed as a suitable preventive and therapeutic agent in cardiovascular
disease (Kishimoto et al. 2016). Astaxanthin exhibited lipid-lowering activity in
laboratory mice supplemented diet with >0.03% of astaxanthin from H. pluvialis for
12 weeks, namely, lowering plasma TG concentrations. No significant differences in
plasma TC and HDL-C concentrations between the control and treatment groups
were reported (Yang et al. 2014). In a murine model of metabolic syndrome, a
significant increase in HDL-C and a significant decrease of plasma TG levels and
nonesterified fatty acids were induced by astaxanthin given at 50 mg/kg/day for
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22 weeks. Moreover, astaxanthin decreased the size of the fat cells of white adipose
tissue. In addition, lower adiponectin concentrations were recorded in the serum of
obese, insulin-resistant type 2 diabetic rodents and humans, indicating a possible
correlation between adiponectin concentrations and insulin resistance and fat accu-
mulation (Stern et al. 2016).

The purported hypolipidemic effects of astaxanthin require further investigation,
and its mechanisms of action are still unclear (Visioli and Artaria 2017). A meta-
analysis by Ursoniu et al. (2015) indeed concluded that astaxanthin does not exert
any significant effect in terms of plasma lipid profile. Of note, astaxanthin sourced
from the microalgae H. pluvialis is the only one currently authorized for direct
human consumption (Visioli and Artaria 2017), and consumers should be aware of
possible contaminations with other sources of this carotenoid (as in the case of
monacolin K). Further ad hoc investigations will eventually allow (or not) the
addition of astaxanthin to the array of nutraceuticals for cholesterol control.

6.2 Hydroxytyrosol

Hydroxytyrosol (HT)’s activities on cholesterol and TGs are still equivocal and,
likely, quantitatively irrelevant (Crespo et al. 2018). However, it is worth noting that
HT has manifold biological actions that might prove useful to hypercholesterolemic
patients (Tome-Carneiro and Visioli 2016). Such activities include thrombogenic
potential reduction, anti-inflammatory actions, and inhibition of LDL oxidation as
per an EFSA-authorized health claim (Crespo et al. 2018). Despite the hype, this last
activity is of dubious relevance to human physiology, also in light of the antioxidant
therapy debacle and the lack of appropriate and validated tests (Visioli et al. 2018).
In any case, HT is being actively studied for its molecular actions, and accumulated
data are strongly suggestive of its cardioprotective actions, regardless of the effects
on cholesterol (Visioli et al. 2018).

6.3 Probiotics

Despite the lack of strong scientific evidence, the use of probiotics is increasing, and
this includes the cardiovascular arena (Cavalcanti Neto et al. 2018).

Several possible mechanisms for cholesterol’s intestinal removal by probiotics
have been proposed (Shimizu et al. 2015). Examples include binding of cholesterol
to cell surface (in a fashion similar to that of PS of fiber), uptake of cholesterol by
growing cells, deconjugation of bile via bile salt hydrolase and subsequent
coprecipitation of cholesterol, and some unclear physiological actions of short-
chain fatty acid fermentation (Reis et al. 2017).

Prebiotics such as inulin and fructooligosaccharides are soluble, indigestible,
viscous, and fermentable compounds that might play hypocholesterolemic actions
either by decreasing cholesterol absorption and increasing its fecal excretion (similar
to fiber as discussed above) or via production of short-chain fatty acids after their
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fermentation by the microbiota. The use of synbiotics is, thus, often advocated for
cholesterol control (Mahboobi et al. 2018).

We would like to make the readers aware of the fact that no health claim has
been awarded for any probiotic strain as related to lowering cholesterol. The use of
probiotics rests on theoretical grounds and some in vitro experiments. Future, well-
controlled and large-scale human experiments will eventually support the use of
probiotics in hypercholesterolemic patients.

6.4 Bergamot

Bergamot is a citrus fruit belonging to the genus Citrus, endemic to the Southern
coastal area of Calabria (Italy). The derivatives of bergamot traditionally come
from the essential oil contained in the peel and were obtained manually, by pressing.
This process is now industrialized and allows the marketing of large quantities of
preparations. The main use of bergamot essential oil (after de-furocumarinization) is
still in the food industry (for the flavoring of Earl Grey tea) and in the perfumery
field, for its particular aroma. From a biomedical viewpoint, the most interesting
phytochemical components of bergamot are the (poly)phenolic molecules present in
its juice (commercially called bergamot polyphenolic fraction (BPF)) and the vola-
tile terpenes that characterize the essential oil (Nauman and Johnson 2019).

The BPF exercises various actions on glycolipid metabolism, including the ability
to reduce the hepatic accumulation of triglycerides, the partial inhibition of their
synthesis, and the ability to inhibit the action of acyl-CoA cholesterol acyltransferase
(ACAT) (Janda et al. 2016). The result is a lower production of apoB-containing
lipoproteins. More recently, it has also been observed that the BPF is able to
efficiently inhibit the pancreatic cholesterol ester hydrolase (pCEH), which leads
to a reduction in the absorption of dietary cholesterol (Giglio et al. 2016).

Furthermore, the (poly)phenolic components of bergamot activate AMPK.
AMPK is an important regulator of the metabolic pathways involved in the produc-
tion of ATP in mammalian cells and acts as a sensor of AMP/ATP levels. The
intracellular AMP increases when the energy state is low and binds to the AMPK to
allow activation.

Finally, it is important to emphasize that the BPF can act directly as an
HMG-CoA reductase inhibitor, thus exerting effects potentially similar to those of
statins (Leopoldini et al. 2010).

In randomized, double-blind studies carried out in hyperlipemic and type 2 diabe-
tes subjects, a remarkable effect of BPF was found in terms of reducing fasting blood
glucose, LDL cholesterol, and triglycerides and increasing HDL cholesterol (Cai
et al. 2017; Toth et al. 2015). In another study, a lecithin formulation (to increase
bioavailability) of BPF, already successfully tested at the preclinical level, was used
at a daily dose of 1,000 mg (corresponding to 400 mg of BPF) (Mollace et al. 2019).
Lipid-lowering and hypoglycemic effects similar to those of BPF at a dose of
1,300 mg were recorded (Mollace et al. 2019). All these data must be, obviously,
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confirmed in other randomized clinical trials before the BPF can become part of the
therapeutic armamentarium (Nauman and Johnson 2019).

7 Conclusions

The decision to recommend a functional food or supplement/nutraceutical is integral
part of the therapy and should be taken by physicians, not patients or other health
professionals. This process includes the decision of which supplement to prescribe
and at which dose, as well as timely checkups in order to monitor the safety and
efficacy of treatment.

Furthermore, physicians should instruct patients on the importance and role of
supplements, removing the “natural” halo with which they are often marketed.
Because most supplements are not reimbursed by national healthcare systems,
physicians should make sure their patients can sustain costs over time, considering
that such treatment is often lengthy and in theory lifelong.

In this framework, some supplements and functional foods can effectively reduce
plasma LDL cholesterol levels by 5-25%, either alone or in combination. As with
pharmacological treatments, physicians must monitor the use of nutraceuticals and
verify their regular use, their effects on lipid profile, as well as the eventual
occurrence of untoward effects, many of which are typical of classic drugs. Should
cardiovascular risk worsen remarkably, inclusion of ethical drugs is mandatory.

In conclusion, many effective and relatively safe nutraceuticals and functional
foods are available and are backed by solid scientific evidence. Their use in
cholesterol control and dyslipidemia is warranted in the frame of a comprehensive
therapeutic strategy.
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