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The lower the better

The earlier the better



Modified from Silverman MG, et al. JAMA. 2016 Sep 27;316(12):1289-97.

The evidence of “the lower the better”



The lower the better

The earlier the better



Sniderman AD et al. J Am Coll Cardiol. 2014;63(19):1935-1947. 

The evidence of “the earlier the better”



10-year 

CHD 
risk

Life-time CHD risk

-25%

The evidence of “the earlier the better”



Treatment of hypercholesterolemia

Treatment of causes of secondary hypercholesterolemia

Lifestyle changes

Statins

Ezetimibe

Bile Acid Sequestrants

Anti-PCSK9 mAbs

Drugs 

MTTP Inhibitors

Apo B ASO

Apheresis

Drug combinations…

Nutraceuticals (?) 



“Food, or parts of a food, that provide medical 
or health benefits, including the prevention 
and treatment of disease”

NUTRACEUTICALS OR PHYTOCHEMICALS

Stephen De Felice, founder and chairman of the Foundation for Innovation in Medicine, 1989

“A pharmaceutical-grade and standardized 
nutrient”
Sarris, Jerome; Murphy, Jenifer; et al, 2016



Why should we use a nutraceutical for

cholesterol-lowering?

Negative prejudice on nutraceuticals should

be validated as much as their efficacy/safety

We used-use drugs originally derived from

natural sources

Acetylsalicylic acid (Salicis cortex)

Digitalis (Digitalis purpurea)

Morphine and Codeine (Papaver somniferum & setigerum)

Streptomycin (Streptomyces griseus)

…



Why should we use a nutraceutical for

cholesterol-lowering?

1) Different degrees of hypercholesterolemia & direct

association between cholesterol levels and CVD risk

2) Cholesterol levels are above recommended goals in a large

number of subjects…look at the distance from goals

3) Hypercholesterolemia is a modifiable CVD risk factor, which is

sensitive to lifestyle changes

4) Even mild cholesterol-lowering is associated with significant

CVD risk reduction



LDL-C distance from the recommended target

Pirro M, et al, Eur J Intern Med. 2011 Aug;22(4):412-7. 

1264 consecutive patients not receiving cholesterol-lowering therapy, referred to our Lipid Clinic



Why should we use a nutraceutical for

cholesterol-lowering?

1) Different degrees of hypercholesterolemia & direct association

between cholesterol levels and CVD risk

2) Cholesterol levels are above recommended goals in a large

number of subjects…look at the distance from goals

3) Hypercholesterolemia is a modifiable CVD risk factor, 

which is not very sensitive to lifestyle changes

4) Even mild cholesterol-lowering is associated with significant

CVD risk reduction



Dietary advice for reducing CV risk

Advice to reduce fat intake (total and saturated fatty acids) and to increase dietary fibre, 

fruit and vegetable consumption

vs

No advice

Rees K, et al, Cochrane Database Syst Rev. 2013 Dec 6;(12):CD002128.



Why should we use a nutraceutical for

cholesterol-lowering?

1) Different degrees of hypercholesterolemia & direct association

between cholesterol levels and CVD risk

2) Cholesterol levels are above recommended goals in a large

number of subjects…look at the distance from goals

3) Hypercholesterolemia is a modifiable CVD risk factor, which is

sensitive to lifestyle changes

4) Even mild cholesterol-lowering is associated with CVD risk

reduction (e.g., IMPROVE-IT… LDL-C -16.7 mg/dl=  HR CVD risk -7%)



Cicero AFG, et al, Arch Med Sci. 2017 Aug;13(5):965-1005

Phytosterols Soluble fibers RYR

Bergamot

Artichoke

Berberine Soy and lupin proteins

Which cholesterol-lowering nutraceutical should we use?

Green Tea extract

Soy and lupin proteinsSpirulina

Gamma-oryzanol

CurcuminProbiotics

Chitosan

Garlic

Anthocyanins

Others





Meta-analyses of RCTs on the lipid-lowering effects of 

phytosterols

Pirro M, et al, Nutr Metab Cardiovasc Dis. 2017 Jan;27(1):2-17.

-12 mg/dL -25 mg/dL

Pros Cons 

 LDL-C  LDL-C



Meta-analyses of RCTs on the lipid-lowering effects of 

berberine

Pirro M, et al, Nutr Metab Cardiovasc Dis. 2017 Jan;27(1):2-17.

-13 mg/dL -25 mg/dL

Pros Cons 

 LDL-C  LDL-C



Meta-analyses of RCTs on the lipid-lowering effects of 

red yeast rice

Pirro M, et al, Nutr Metab Cardiovasc Dis. 2017 Jan;27(1):2-17.

-24 mg/dL -39 mg/dL

Pros Cons 

 LDL-C  LDL-C



What is the rationale for using nutraceutical 
combinations?

RYR

Others

HMGCoAR

NPC1L1

PCSK9

Bile
Other…

To increase the cholesterol-

lowering efficacy of each
nutraceutical

To hit multiple targets

To reduce the dose of each 

nutraceutical in order to 
minimize side effects



Cicero AFG et al, Arzneimittelforschung. 2007;57(1):26-30.

RYR+Berberine vs Berberine alone: effect on lipids

Percent chnge of plasma lipids after 4 weeks of treatment in 40 patients with moderate 

dyslipidemia



To increase the cholesterol-

lowering efficacy of each
nutraceutical

To hit multiple targets

To reduce the dose of each 

nutraceutical in order to 
minimize side effects

What is the rationale for using nutraceutical 
combinations?

RYR

Others

Side effects



Nutraceuticals may have side effects!

Fibers………………………… constipation

Phytosterols………………… milk related, vitamin 

absorption

Soy products……………….. allergy

Berberine……………………. gastro-intestinal

Red yeast rice………………. statin-like

Nutraceutical side effects are related:

- doses

- patients choiches

- production systems

- safety assessment

- other…



Nutraceuticals: why should we use combinations?

RYR

BBR

Lipid profile

Inflammation
Vascular competence



Pirro M, et al. Pharmacol Res. 2016 May 6;110:76-88.

Effects of a NC containing RYR+Berberine on lipids: a 
meta-analysis of RCTs

-23.8 mg/dL

+2.5 mg/dL



Bianconi V, Pirro M, et al. Curr Cardiol Rep 2018 (in press)

Nutraceutical combinations: effects  on LDL 
cholesterol



Nutraceuticals: why should we use combinations?

RYR

BBR

Lipid profile

Inflammation
Vascular competence



RYR+Berberine in patients with mild cholesterol 
elevation and subclinical inflammation: effects on 

lipids, hsCRP and EMPs

Pirro M et al, Sci Rep. 2016 Mar 23;6:23587.

12-week prospective, single centre randomized open-label interventional study in 100 patients with 

low-moderate CV risk, elevated plasma high sensitivity C-reactive protein (hsCRP) levels (>2 mg/L) 
and LDL cholesterol of 100-160 mg/dL



RYR+Berberine in HIV+ patients on stable ART: effects 
on lipids, hsCRP and aPWV

Pirro M et al, Atherosclerosis. 2018 (in press) https://doi.org/10.1016/j.atherosclerosis.2018.11.026

12-week prospective, single centre randomized open-label interventional study in 30 stable HIV-

infected patients on ART with low-density lipoprotein cholesterol (LDL-C)>115 mg/dL, not taking lipid-
lowering treatment



Bianconi V, Pirro M, et al. Curr Cardiol Rep. 2018 May 25;20(7):53.

Nutraceutical combinations: effects  on arterial 
function parameters
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FMD, flow-mediated dilation; PWV, pulse wave velocity; EMPs, endothelial microparticles, PVD, pulse volume displacement, VCAM, 

vascular cell adhesion molecule 1, ICAM, intercellular adhesion molecule 1



As an early cholesterol-lowering treatment in patients with elevated cholesterol levels 

or as a safe and sustainable CV prevention strategy (primordial prevention) before 

frank hypercholesterolemia occurs

Nutraceuticals: how, when and why ?

When the expected beneficial effect on lipid profile allows to predict a possible 

achievement of the recommended therapeutic goals

How

When

Because its use is supported by efficacy and safety studies, standardized 

production methods and strict quality controls

Why


