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LDL cholesterol atherogenicity is 

influenced by different factors…

Genetics 
Exposure
duration

Interactions

Quantity



Interactions may have a 

significant long-term impact 

on CV prognosis



45-y

- FAMILY HISTORY:

- mother 73-y: LDL-C 106 mg/dL with SIMVA 20 mg/d

- father 80-y: ischemic stroke at 79-y

- 2 healthy brothers

- sister 53-y: LDL-C 144 mg/dL, otherwise healthy

- 2 healthy sons

- PERSONAL CLINICAL HISTORY:

- Recent diagnosis of hypertension (no drug therapy)

- PATIENT CHARACTERISTICS:

- non smoker

- BP 144/90 mmHg

- Weight/Height 81-Kg/170 cm; BMI 28; WC103 cm

- No evidence of xanthomas, corneal arch



TC……………227 mg/dl

TGs…………. 145 mg/dl

LDL-C………. 148 mg/dL

HDL-C……….50 mg/dl

FPG………….89 mg/dl

Therapeutic Lifestyle Changes



Fasting lipid profile

Try to make 

an etiological 

diagnosis

Search for other

CV RFs or CHD 

equivalents

Estimate 10-y 

CV risk and…

Define the most appropriate 

treatment goals

Choose the right therapy



Severe Primitive Dyslipidemia Secondary dyslipidemias

LDL-C>160 mg/dl  and/or TG >200 mg/dl

- FCH

CT >300 mg/dl and TG >300 mg/dl (TC/TG  0.5-1)

- Dysbetalipoproteinemia

LDL-C>195 mg/dl

- FH

- Other…

TG >800 mg/dl

- Familial HTG

Some causes of dyslipidemias

NO

Hypothyroidism

Paraproteinemia

Cholestatic liver disease

Nephrotic syndrome

CKD

Nervous anorexia

Drugs

Alcohol

Obesity, DM

NO

Yes

NO

NO

hypercholesterolemia

hypertriglyceridemia



Fasting lipid profile
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Neaton JD et al. Arch Intern Med. 1992 Jul;152(7):1490-500

For 6-12-25 years, 350,977 men aged 35 to 57 years who had been screened for the Multiple Risk Factor 

Intervention Trial were followed up

140 160 180 200 220 240 260 280 300

0

2

4

6

8

10

6
 y

e
a
rs

 C
A
D

 m
o
rt

a
li
ty

 /
 

1
0
0
0
 p

ts
)

Total cholesterol (mg/dl)

2 RFs

CAD

12

14

16

18

Interaction between measurable risk factors 

and CAD mortality in the MRFIT
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persisted over the 

12/25-year follow-
up period



Age male >45 years
female >55 years

Family history of premature CHD (< 55 years in male first-degree
relatives, or <65 years of age in female first degree relatives)

Current cigarette smoking

Hypertension (>140/90 mmHg or on anti-hypertensive medication)

Low HDL cholesterol (<40 mg/dl in men and <50 mg/dl in women)

Negative (protector) risk factor: HDL cholesterol > 60mg dl

Main CV risk factors



CKD

CHD, CVD, PAD, AAA, ATS

CV High Risk Equivalents

Diabetes

Multiple or very high level 

of individual RFs

FH

NO

NO

NO

NO

NO



Fasting lipid profile
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Cardiovascular 
risk 
estimation

10-y CV risk: <1% 



Abdullah SM, et al. Circulation. 2018 Nov 20;138(21):2315-2325.

A follow-up longer than 10 years is necessary to 

discriminate the negative prognostic value of elevated 

LDL-C levels in low-risk individuals

Long-Term Association of LDL-C With Cardiovascular Mortality in 36,375 Individuals (median age 42-y) at Low 

10-Year Risk of Atherosclerotic Cardiovascular Disease. Results From the Cooper Center Longitudinal Study

27-y follow-upCVD death



Zhang Y, et al. J Am Coll Cardiol. 2019 Jul 23;74(3):330-341.

The association between LDL-C and CHD event 

risk in individuals aged less than 40-y

CHD events

6 U.S. cohorts: a total of 36,030 participants were included. During a median follow-up of 17 years, there 
were 4,570 CHD,  and 2,862 stroke events

17-y follow-up



Lifetime CV risk



Cardiovascular 
risk 
estimation

10-y CV risk: <1% 

RR: x2 
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LDL-C treatment goals

ESC/EAS Guidelines. European Heart Journal (2019) 00, 1-78



Starting Fasting Lipid Profile

TC 227 mg/dl

TGs 145 mg/dl

LDL-C 148 mg/dl

HDL-C 50 mg/dl

LDL-C treatment goals

Low-risk : <116 mg/dL

Requested % LDL-C reduction to reach the goals

Low-risk: 148 – 115 = 33 mg/dL….33/148 = > -22%

10-y CV risk: <1% 



Fasting lipid profile
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Intervention strategies as a function of 

total CV risk and untreated LDL-C levels

ESC/EAS Guidelines. European Heart Journal (2019) 00, 1-78



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.

Expected LDL-C reductions with specific dietary 

advices 

-6.2 mg/dL



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

Phytosterols Soluble fibers RYR

Bergamot

Artichoke

Berberine Soy and lupin proteins

Nutraceuticals for cholesterol-lowering ?

Green Tea extract

Soy and lupin proteinsSpirulina

Gamma-oryzanol

CurcuminProbiotics

Chitosan

Garlic

Anthocyanins

Others



Nutraceutical as part of TLC for reducing 
cholesterol levels ?

ESC/EAS Guidelines. European Heart Journal (2019) 00, 1-78



Red yeast rice is the most studied nutraceutical for 

cholesterol-lowering

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



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

Red yeast rice is the most studied component in 

nutraceutical combinations for cholesterol-lowering



“…monacolins from RYR when used as food supplements were of significant safety 
concern at the use level of 10 mg/day. The Panel further considered that individual 
cases of severe adverse reactions have been reported for monacolins from RYR at 

intake levels as low as 3 mg/day. 
The Panel concluded that expo sure to monacolin K from RYR could lead to severe 
adverse effects on musculoskel etal system, includi ng rhabdomyolysis, and on the 

liver…”

Red yeast rice is the most controversial nutraceutical 

for cholesterol-lowering



…controversial irrespective of the overall documented 
safety

Fogacci F, Cicero AFG et al. Pharmacol Res. 2019 May;143:1-16. 



Is there an ideal candidate for cholesterol-lowering nutraceuticals ?

Penson P, Pirro M, Banach M. BMC Medicine 2020; Oct 8;18(1):320. 



Starting Fasting Lipid Profile

TC 227 mg/dl

TGs 145 mg/dl

LDL-C 148 mg/dl

HDL-C 50 mg/dl

10-y CV risk: <1% 

Suggested Treatment

BP-lowering (ARB)

TLC + Nutraceutical combination (low-dose RYR + BBR)

4-month visit + FLP
TC 190  mg/dl (-16%)

TGs 135 mg/dl 

LDL-C 112 mg/dl (-24%)

HDL-C 51 mg/dl

Weight 77 Kg

BMI 26.6

WC 97 cm
BP 134/78 mmHg





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 are an option: how and 
when?

In lower CV risk individuals, when the expected beneficial effect on lipid profile 

allows to predict a possible achievement of the recommended therapeutic goals

How

When

When their use is supported by efficacy and safety studies, standardized 

production methods and strict quality controls


