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Abstract Cardiometabolic risk factors, such as hy-

percholesterolemia, hypertriglyceridemia, metabolic syn-

drome, diabetes, and arterial hypertension, are major

predictors of the premature development of cardiovascular

diseases (CVD). Since CVD prevention needs a life-course

approach, beyond dietary and pharmacological treatment,

non-pharmacological treatment should be considered an

important alternative for patients in primary prevention

with mild–moderate cardiometabolic risk factors at low-

moderate global risk of CVD. Several functional foods and

nutraceuticals are efficacious, safe and well tolerated.

However, only some (monacolins of red yeast rice and

omega-3 fatty acids) have showed, in long-term random-

ized clinical trials, a reduction of cardiovascular events.
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1 Introduction

Cardiometabolic risk factors, such as hypercholes-

terolemia, hypertriglyceridemia, metabolic syndrome, dia-

betes, and arterial hypertension, are major predictors of the

premature development of coronary heart disease (CHD)

and, in general, cardiovascular diseases (CVD) [1, 2].

Many controlled studies performed with dietary or

pharmacological interventions have demonstrated that

control of these cardiometabolic risk factors reduced the

incidence of major cardiovascular events [3–5]. Since CVD

prevention needs a life-course approach, dietary modifi-

cations are the first step, being cost-effective in delaying or

preventing the onset of CVD. However, in patients with

moderate and, above all, with severe levels of risk factors,

dietary therapy is often not adequate and drug therapy is

required for optimal reduction [6]. Various drugs used to

reduce concentrations of cardiometabolic risk factors have

exerted significant reductions of the incidence of cardio-

vascular events in primary and secondary prevention

studies [4, 5]. However, drug treatment may be associated

with adverse effects and may also be costly. In primary

prevention, furthermore, evidence of reduction in total

mortality in long-term studies is often missing [7–9].

Therefore, in primary prevention, non-pharmacological

treatment could be considered an important alternative for

many patients.

2 Non-Pharmacological Treatment
of Cardiometabolic Risk Factors

The main indications for non-pharmacological therapy that

we could define as the ‘‘third road’’ to prevent CVD are a

single cardiometabolic risk factor at mild–moderate levels

and a low-moderate global risk of CVD in patients. In

addition, we can also consider other specific patients with

cardiometabolic risk factors and other characteristics such

as: children of parents with premature CVD; pre-

menopausal women; liver and/or renal failure, not yet

adequately corrected with available drugs; intolerant to

pharmaceutical drugs; consuming multiple drugs; prefer-

ring ‘‘natural’’ therapies [10].
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A large number of functional foods or dietary supple-

ments (foods that contains substances that provide medical

or health benefits) and nutraceuticals (extracts of foods that

provide medical or health benefits) have been studied for

their ability to reduce CVD risk factors and to reduce

biomarkers of CVD (for example, insulin resistance, sys-

temic inflammation, prothrombotic conditions). Examples

are alpha-lipoic acid, berberine, cinnamon, cocoa flavo-

noids, coenzyme Q10, fibers, garlic, L-arginine, melatonin,

minerals such as chromium, potassium and magnesium,

monacolins of red yeast rice, olive oil, omega-3 polyun-

saturated fatty acids (PUFA), ORTHOSIPHON STAMINEUS, plant

sterols, policosanols, polyphenols, soy protein, vitamin C,

and vitamin E [10–15].

However, the recent European guidelines of the man-

agement of dyslipidemias and a large review cite some

functional foods and nutraceuticals as potentially useful

lipid-lowering substances: plant sterols, soluble fibers and,

respectively, monacolins, and omega-3 PUFA [9, 16]. Also

about the natural treatment of hypertension, other large

reviews and some trials found that only cocoa flavonoids,

coenzyme Q10, garlic, L-arginine, melatonin, ORTHOSIPHON

STAMINEUS, omega-3 PUFA, and vitamin C demonstrate

evidence of some benefit in the treatment of mild hyper-

tension (and we could also add extra-virgin olive oil) [11,

13, 14, 17]. These agents have been shown to be at least as

effective as the incorporation of lifestyle modifications.

However, these agents should not replace the implemen-

tation of recommended lifestyle changes, including proper

diet, exercise, and weight loss, but, on the contrary, the

combination of nutraceuticals with dietary counseling re-

duces cardiometabolic risk factors and calculated Fram-

ingham Risk Score [17]. In addition, we have to underline

that only monacolins of yeast red rice and omega-3 PUFA

have showed, in long-term randomized clinical trials, a

reduction of cardiovascular events (morbidity and mor-

tality) [18–20].

Tolerability and safety of functional foods and nu-

traceuticals is well supported by clinical evidences [10].

However, because these products are easily accessible and

because of the frequent misinterpretation that all natural

products are also safe, patients may choose these agents

directly for cardiometabolic risk factor control. Their self-

treatment without the supervision of a medical doctor fa-

miliar with their use may be dangerous [10, 11]. For ex-

ample, patients often utilize with some success garlic in the

treatment of mild hypertension. However, garlic is known

to interact with some medications: it may enhance the

hypoglycemic effects of oral anti-diabetic drugs and the

anticoagulant effects of warfarin [11]. Also, omega-3

PUFA have a small increasing effect on anticoagulant

drugs during intake of large doses [10]. Acting through a

direct inhibition of the 3-hydroxy-3-methyl-glutaryl-

coenzyme A (HMGCoA) reductase, monacolins of red

yeast extract could potentially have the same side effects as

the statins: myopathy and hepatotoxiciy [10]. Moreover,

those patients with liver and/or kidney failure and pregnant

or lactating women should avoid monacolins, due to lack

of safety data. It is also recommended that co-administra-

tion with gemfibrozil, cyclosporine, azole-antifungals,

erythromycin, clarithromycin, and protease inhibitors be

avoided, since monacolins are mostly metabolized by the

cytochrome P3A4 [10].

3 Conclusions

Recently, international guidelines on CVD prevention and

reviews have recognized that, at least at therapeutic doses,

some functional foods and nutraceuticals (such as alpha-

lipoic acid, cocoa flavonoids, coenzyme Q10, garlic, L-

arginine, melatonin, monacolins, omega-3 PUFA, ORTHO-

SIPHON STAMINEUS, plant sterols, soluble fibers, and vitamin

C) are efficacious (the regulatory agencies could remove

them from the list of dietary supplements because of being

‘‘too active’’), safe and well tolerated in the treatment of

cardiometabolic risk factors.

These can be used in primary prevention in patients who

are not yet candidates for pharmacological therapy, with

the aim of delaying pharmacological treatment, but at the

same time treating the risk factors and reducing cardio-

vascular risk in those patients always at risk, even though

not classified as high risk. Data from ‘‘Progetto Cuore’’

(‘‘The Italian Heart Project’’ of the Italian Institute of

Health) demonstrated that men and women with a 10-year

cardiovascular risk C20 % generate only 25 % and, re-

spectively, 4 % of the overall number of yearly cardio-

vascular events. On the contrary, men and women with a

10-year risk\20 % generate 75 % and, respectively, 96 %

of all events [21]. Therefore, in primary prevention, the

intervention itargets those patients deemed to be not at high

cardiovascular risk and produce a significant reduction in

cardiovascular events occurring in the population. Espe-

cially some nutraceuticals, namely monacolines of red

yeast rice and omega-3 PUFA, have been studied in long-

term randomized clinical trials with definitive outcomes

(morbidity, mortality). This could also have pharma-eco-

nomic implications with savings linked not only to patient

expense paid without government reimbursement, but also

to the reduction of estimated cardiovascular risk [22] and to

the reduction of the cost of side effects, usually low with

nutraceuticals compared to pharmaceutical drugs. Instead,

there are many other dietary supplements and nutraceuti-

cals that are used for their supposed cardiometabolic risk

factor-lowering effect, but without adequate scientific

support. The clinical trials available in these cases are more
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focused on the detection of short-term effects. Instead, a

more in-depth understanding of the risks and of pharma-

cological interactions of the single compounds is needed

for the management of frail patients (children, elders, pa-

tients with liver or renal failure, patients undergoing mul-

tiple drug treatment). Since these products are actually

distributed not only in pharmacies, but also in supermarkets

and herb shops, information regarding safety and precau-

tions must be communicated compared to chemical drugs,

whose use is more strictly monitored by physicians.

Therefore, the European Food Safety Agency and the

United States Food and Drug Administration, as well as

several scientific societies, are working to regulate and

monitor their use.

References

1. Stamler J, Wentworth D, Neaton JD, for MRFIT Research Group.

Is relationship between serum cholesterol and risk of premature

death from coronary heart disease continuous or graded? Findings

in 356,222 primary screenees of the Multiple Risk Factor Inter-

vention Trial (MRFIT). J Am Med Assoc. 1986;256:2823–8.

2. Giudice R, Izzo R, Manzi MV, et al. Lifestyle-related risk factors,

smoking status and cardiovascular disease. High Blood Press

Cardiovasc Prev. 2012;19:85–92.

3. Lichtenstein AH. Thematic review series: patient-oriented re-

search. Dietary fat, carbohydrate, and protein: effects on plasma

lipoprotein patterns. J Lipid Res. 2006;47:1661–7.

4. Baigen TC, Blackwell L, Emberson J, Cholesterol Treatment

Trialists’ (CTT) Collaboration, et al. Efficacy and safety of more

intensive lowering of LDL cholesterol: a meta-analysis of data

from 170,000 participants in 26 randomised trials. Lancet.

2010;376:1670–81.

5. Robins SJ, Collins D, Wittes JT, et al. Relation of gemfibrozil

treatment and lipid levels with major coronary events VA-HIT: a

randomized controlled trial. JAMA. 2001;285:1585–91.

6. Volpe R, Angelico F, Arca M, et al. In: Gotto AM, Mancini M,

Richter WO, Schwandt P, editors. Treatment of severe dys-

lipoproteinemia in the prevention of coronary heart disease: Ef-

fects of simple dietary advice on serum lipids in severe and

moderate primary hypercholesterolemia. Basel: Karger; 1992.

p. 226–30.

7. Lipid Research Clinics Program. The lipid research clinics

coronary primary prevention trial results: I and II. JAMA.

1984;1984(251):351–74.

8. Frick MH, Eb O, Haapa K, et al. Helsinki Heart Study: primary

prevention trial with gemfibrozil in middle-aged men with dys-

lipidemia. N Engl J Med. 1987;317:1237–45.

9. Shepherd J, Cobbe SM, Ford I, et al. Prevention of coronary heart

disease with Pravastatin in men with hypercholesterolemia.

N Engl J Med. 1995;333:1301–7.

10. Volpe R, Cicero AFG. In: Milei J, Ambrosio G, editors. Recent

advance in cardiology: non-pharmacological treatment of hy-

percholesterolemia. New York: Nova Science Publishers Inc;

2014. pp. 25–54.

11. Wilburn AJ, King DS, Glisson J, et al. The natural treatment of

hypertension. J Clin Hypertens. 2004;6:242–8.

12. Davi G, Santilli F, Patrono C. Nutraceutical in diabetes and

metabolic syndrome. Cardiovasc Ther. 2010;4:216–26. doi:10.

1111/j.1755-5922.2010.00179.x.

13. Cicero AF, Borghi C. Evidence of clinically relevant efficacy for

dietary supplements and nutraceuticals. Curr Hypertens Rep.

2013;15:260–7.

14. Izzo R, de Simone G, Giudice R, Chinali M, Trimarco V, De

Luca N, Trimarco B. Effects of nutraceuticals on prevalence of

metabolic syndrome and on calculated Framingham Risk Score in

individuals with dyslipidemia. J Hypertens. 2010;28:1482–7.

15. Cicero AF, Tartagni E, Ertek S. Nutraceuticals for metabolic

syndrome management: from laboratory to benchside. Curr Vasc

Pharmacol. 2014;12:565–71.

16. Catapano AL, Reiner Z, De Backer G, et al. European Society of

Cardiology (ESC); European Atherosclerosis Society (EAS).

ESC/EAS Guidelines for the management of dyslipidaemias. The

Task Force for the management of dyslipidaemias of the Euro-

pean Society of Cardiology (ESC) and the European

Atherosclerosis Society (EAS). Atherosclerosis. 2011;217:3–46.

17. Covas MI. Olive oil and the cardiovascular system. Pharmacol

Res. 2007;55:175–86.

18. Lu Z, Kou W, Du B, et al. Chinese Coronary Secondary

Prevention Study Group. Effect of Xuezhikang, an extract from

red yeast Chinese rice, on coronary events in a Chinese popula-

tion with previous myocardial infarction. Am J Cardiol.

2008;101:1689–93.

19. Valagussa F, Franzosi MG, Geraci E, et al. Dietary supplemen-

tation with n-3 polyunsaturated fatty acids and vitamin E after

myocardial infarction: results of the GISSI Prevenzione trial.

Lancet. 1999;354:447–55.

20. Delgado-Lista J, Perez-Martinez P, Lopez-Miranda J, Perez-

Jimenez F. Long chain omega-3 fatty acids and cardiovascular

disease: a systematic review. Br J Nutr. 2012;107(suppl2):201–13.

21. Giampaoli S, Palmieri L, Chiodini P, et al. The Italian charter of

the global cardiovascular risk. It Heart J. 2004;5(suppl):177–85.

22. Cicero AF, De Sando V, Izzo R, et al. Effect of a combined

nutraceutical containing Orthosiphon stamineus effect on blood

pressure and metabolic syndrome components in hypertensive

dyslipidaemic patients: a randomized clinical trial. Complement

Ther Clin Pract. 2012;18:190–4.

Nutraceuticals: Definition and Epidemiological 201

http://dx.doi.org/10.1111/j.1755-5922.2010.00179.x
http://dx.doi.org/10.1111/j.1755-5922.2010.00179.x

	Nutraceuticals: Definition and Epidemiological Rationale for Their Use in Clinical Practice
	Abstract
	Introduction
	Non-Pharmacological Treatment of Cardiometabolic Risk Factors
	Conclusions
	References




