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The cardiovascular 
disease paradox 

• The leading cause of mortality in Western 
countries 

• We know the most part of risk factors 
• Life-style improvement has proven to 

decrease the CV disease risk 
• However, we fail to improve CV risk profile 

of general population 
• Why ??? Lancet. 2016;387(10033):2145-54.  



Responsabilities of a 
world-wide failure 

General population 
• Wrong perception of risk 

factors 
• Lack of will/difficulty to 

change life-style 
• Lack of knowledge on 

how to change life-style 
• Lack on confidence on 

the efficacy of life-style 
improvement 

 

Experts 
• Wrong perception of risk 

factors 
• Lack of knowledge on 

what is really efficacious 
• Lack of confidence in 

general population will 
to change 

• Scientific messages 
often far from practical 
application 

 





Recommendation for cost-effective 
prevention of cardiovascular disease 

5 





The «healthy diet» 

Cicero AFG, Stallone T. In: Encyclopedia of Food and Health. 2015 



CV risk related to the most common risk 
factors (%): data from the EURIKA survey 

Gyakkkar et 
al., BMC Public 
Health 2011; 
11:704 





Nutraceutici in supporto alla dieta 
Meccanismi diretti: 
- Induzione meccanica di sazietà (Fibre) 
- Rallentamento digestione di carboidrati e/o lipidi (Fibre, Faseolamina) 
- Rallentamento assorbimento di carboidrati e/o lipidi (Fibre, Faseolamina) 
- Stimolazione del metabolismo (EGCG, Acido clorogenico) 
- Insulino-sensibilizzanti (Berberina, Banaba, Cannella, Curcumina) 
Meccanismi indiretti: 
• Eubiosi intestinale (Probiotici) 
• Riduzione ansia/insonnia/depressione correlati alla fame 
• Integrazione di vitamine/sali minerali/aminoacidi essenziali in corso di diete 

fortemente ipocaloriche 
Effetti su parametri correlati 
- Insulino-resistenza, Glicemia, Glicemia post-prandiale, Emoglobina glicata 
- Trigliceridemia, Trigliceridemia post-prandiale 
- Infiammazione vascolare e sistemica 









1.33 gr t.i.d. (!!!): no effetti su calo 
ponderale e parametri antropometrici 



Meccanismi d’azione su cui 
intervenire per contrastare l’insulino-

resistenza 

- Rallentamento/Riduzione assorbimento carboidrati 
-> Fibra, Faseolamina 

- Stimolazione metabolismo -> Acido clorogenico 
- Stimolazione diretta insulino-sensibilità -> 

Berberina, Banaba, Cannella, Cissus/Irvingia 
- Riduzione dei livelli di cortisolemia -> Curcumina, 

Fosfatidilserina 





“Numerosi studi prospettici e due meta-analisi che indicano che il consumo moderato e 
regolare di caffè riduce il rischio di diabete mellito di tipo 2, e che l’associazione non 
dipende da distribuzione geografica e genere”. 

Natella e Scaccini 2012. Nutrition Reviews® Vol. 70 (4): 207–217. 

Zhang 2011 Nutrition, Metabolism & Cardiovascular Diseases 21, 418-423. 





Cicero AFG - Unibo 2007 
Am J Clin Nutr. 2010;91:73-91. 





Effetti sull’insulino-resistenza 

_________________________________
405

HOMA Index =

FPG (mg/dl) X Insulina a digiuno (mUI/l)

*p<0,001 

* 

BTC 

Cicero et al. Nutrition J 2015 

Relatore
Note di presentazione
Nel gruppo placebo, solo la variazione della glicemia a digiuno (FPG) è stata statisticamente significativa.





Curcumina 

TNF-alfa 
IL-6 

Adiponectina 

insulino-resistenza 
omentale 

infiammazione 
adiposità viscerale 

11-β-HSD-type 1  cortisolo 

obesità viscerale 

X 

X 

Relatore
Note di presentazione
La curcumina è tanto più efficace quanto più c’è grasso viscerale











1500 mg/die per 9 mesi (6 compresse/die!) 
Al giusto dosaggio…può funzionare! 





Not all curcumins have same 
bioavailability: the role of 

sesquiterpenoids 

Standard 
curcumin 

Biocurcumax™ 

Indian J 
Pharm Sci. 
2008;70(4): 
445–449. 









Best Practice & Research Clinical Gastroenterology 27 (2013) 73–83 









Rari casi di epatotossicita da 
Garcinia cambogia (acido 

idrossicitrico) 

Journal of Clinical and Translational Hepatology 2015 vol. 3 | 93–98 



Esempi negativi 

• Lassativi 
• Diuretici (“Drenanti”) 
• Prodotti contenenti iodio 

(“stimolanti della 
tiroide”)/Estratti di tiroide 



Ipertensione e nutraceutica: 
Nessuno ci lavora ma … 

• L’ipertensione è fortemente prevalente: 30% 
degli ultracinquantenni, 50% degli 
ultrasessantenni, 80% degli ultrasettantenni 

• Si riconosce con test economico e non 
invasivo 

• Piccole modificazioni di PA coincidono con 
importanti vantaggi preventivi 

• Esiste tanta letteratura sui nutraceutici 



Modificato da: Prospective Studies Collaboration. Lancet 2002;360:1903  
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Relatore
Note di presentazione
The Prospective Studies Collaboration provides information on the relationship between BP and vascular disease mortality from a meta-analysis involving 120,000 deaths among 1 million participants in 61 cohorts, the largest meta-analysis of its kind. Individuals with pre-existing vascular disease were excluded from the meta-analysis, limiting any effects of disease on BP (ie, reverse causality). During 12.7 million person-years at risk, there were about 56,000 vascular deaths (12,000 stroke, 34,000 IHD, 10,000 other vascular) from ages 40 to 89 years. This slide shows the relation between stroke mortality and BP for different age groups. A “doubling” or log scale has been used for mortality rates. Throughout middle age, each difference of 20 mm Hg usual systolic BP (or approximately equivalently 10 mm Hg usual diastolic BP) is associated with a more than 2-fold difference in the stroke death rate. Because stroke is much more common in old age than in middle age, the absolute annual differences in stroke death associated with a given BP difference are greater in old age.



BP lowering nutraceuticals 
Dietary supplement/Nutraceuticals Level of evidence 
• Polyunsaturated fatty acids (high dosages) Meta-analysis of RCTs 

• Isoflavones Meta-analysis of RCTs 
• Lactotripeptides Meta-analysis of RCTs 
• Fish peptides Different small RCTs 
• L-Arginine (high dosages) Meta-analysis of RCTs 
• Potassium Different RCTs 
• Chelated magnesium Meta-analysis of RCTs 
• Calcium (in pregnancy) Meta-analysis of RCTs 
• Vitamin C Meta-analysis of RCTs 
• Cocoa flavonoids Meta-analysis of RCTs 
• Hibiscus sabdariffa teas Meta-analysis of RCTs 
• Coenzyme Q10 (high dosage in hypertensives) Meta-analysis of RCTs 
• Lycopene Meta-analysis of RCTs 
• CR melatonin (night hypertension) Meta-analysis of RCTs 
• Aged garlic extract Meta-analysis of RCTs 

Cicero AFG et al. Curr Hypertens Rep 2013 



Nutraceutica ed ipertensione 
• Punti di forza 
- Ottima conoscenza dei meccanismi d’azione 
- Numerosa e forte letteratura clinica 

 
• Punti di debolezza 
- Grande variabilità di tipologie di paziente 

iperteso 
- Pochi trials su outcomes «importanti» 

 
 Sirtori CR, Arnoldi A, 

Cicero AF. Ann Med 2015 



BP lowering nutraceuticals 
supported by meta-analyses of RCTs 

• Polyunsaturated fatty acids 
• Isoflavones 
• Lactotripeptides 
• Resveratrol 
• L-Arginine 
• Potassium 
• Chelated magnesium 
• Calcium 
• Vitamin C 
• Cocoa flavonoids 
• Beet juice 
• Hibiscus sabdariffa teas 
• Coenzyme Q10 
• Lycopene 
• CR melatonin 
• Aged garlic extract 

Sirtori CR, Arnoldi A, Cicero AF. Ann Med 2015 



Problems with BP lowering 
nutraceuticals 

• Polyunsaturated fatty acids High dosage, high costs, ADRs 
• Isoflavones Limited to peri-menopausal women 
• Lactotripeptides Limited to Asians, high cost 
• Resveratrol High dosage, high costs 
• L-Arginine High dosages, ADRs 
• Potassium Risk in CKD 
• Chelated magnesium Risk in CKD 
• Calcium Limited to pregnancy 
• Vitamin C High variability of available formulation 
• Cocoa flavonoids High cost, low palatability 
• Beet juice Low palatability, high dosages 
• Hibiscus sabdariffa teas Trials not replicated outside Middle-East 
• Coenzyme Q10 Limited to hypertensives, high dosages 
• Lycopene High dosages, high costs 
• CR melatonin Legal problems, Limited to night hypertension 
• Aged garlic extract ADRs 

Sirtori CR, Arnoldi A, Cicero AF. Ann Med 2015 



Cicero AFG - Unibo 2007 

LYCOPENE, LDL-C and BP: a meta-analysis of RCTs 

Maturitas  
2011;68: 
299–310 



Resveratrolo e pressione 

Cicero AFG - Unibo 2007 

-> -12 mmHg 
 
 
 
 
 

 
 
-> - 5 mmHg 

Clin Nutr. 2015; 
34(1):27-34.  



Effetti endotelio dipendenti dei polifenoli del 
cioccolato 

Corti R et al. Circulation. 2009;119:1433-41 



Cioccolato e pressione 
sistolica 

Ried K et al. BMC Medicine 2010, 8:39 



Cioccolato e pressione 
diastolica 

Ried K et al. BMC Medicine 2010, 8:39 







The effect depends 
on age ! 

Cochrane Database of Systematic 
Reviews 2012, Issue 8. Art. No.: CD008893. 



Omega 3 PUFAs and BP 

Cicero et al. Curr Vasc Pharmacol 2009; 7(3): 330-37  

-3 mmHg 
SBP 

- 2.5 
mmHg 
DBP 



Concentrazione sierica di 
Vitamina D ed incidenza 
di ipertensione e malattia 
cardiovascolare in studi 
epidemiologici 

Pittas et al. Ann Intern Med. 
2010;152:307-314 





Metanalisi degli studi di 
intervento 

Pittas et al. Ann Intern Med. 2010;152:307-314 



Il calcio da solo … 

Bollan MJ 
et al. BMJ 
2010; 
341:c3691 



Cicero AFG - Unibo 2007 
SBP      DBP 



Cicero AFG - Unibo 2007 
SBP      DBP 

Combining all trials did show a decrease in 
SBP of 3-4mmHg and DBP of 2-3mmHg, 
which further increased with crossover 
designed trials and intake >370 mg/day 



SBP      DBP 

Dong et al. Am Heart J 2011;162:959-65 

Dose ranging from 4 to 24 gr/day 



Meta-analysis of RCTs on LTPs and Blood Pressure 

PAD 
(Eterogeneità: 
P= 0,04, test di 
Egger: P= 0,29) 

PAS 
(Eterogeneità: P 
= 0,03, test di 
Egger: P = 0,38) 

Cicero et al. J Hum Hypertens. 2011  

Relatore
Note di presentazione
Recentemente abbiamo condotto e pubblicato sul Journal of Human Hypertension una metanalisi degli studi clinici controllati contro placebo disponibili in letteratura sull’effetto antipertensivo dei lactotripeptidi, dalla quale si può dedurre che si ha un effetto medio di riduzione della pressione arteriosa di quasi 4 mmHg per la sistolica e di quasi 2 per la diastolica. Questo effetto è stato più evidente per i pazienti asiatici che hanno mostrato una riduzione della PAS di quasi 7mmHg e della PAD di quasi 4mmHg.( Contro l’abbassamento della PAS di 1.2 e della PAD di 0.52 nei pazienti caucasici), senza nessuna apparente correlazione con l’età,livello basale di pressione arteriosa, dose di lactotripeptidi assunta e durata del trattamento. 



Is the effect significantly higher 
in Asian subjects?  

- 7 mmHg - 4 mmHg 



Cicero AFG et al. Am J 
Hypertens 2013 

SBP 



Nutraceutici ed 
ipercolesterolemia:  

il razionale scientifico 



The 5 «why» 
1) Because we need it: hypercholesterolemia 
is strongly prevalent! 
2) Because diet and physical activity have a 
limited impact on cholesterolemia control 
3) Because the international guidelines 
suggest to use lipid-lowering nutraceuticals 
4) Because the patients use them  
5) Because (some of them) are effective ! 
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Physiologic level for 
plasma LDL-cholesterol 
as predicted from 
receptor studies - 25 mg% 



Data from 1624 non-statin treated subjects 



To be statin treated 
on the basis of 

absolute LDL-C level 

7% 

Data from 1624 non-statin treated subjects 



To be 
statin 

treated on 
the basis 
of CV risk 

34% 

Data from 1624 non-statin treated subjects 



To be 
statin 

treated on 
the basis 
CV risk, 

if 1 mmol/l 
reduction 

would 
have been 
obtained 

by 
effective 

nutraceuti
cals 

21% 

Data from 1624 non-statin treated subjects 



The 5 «why» 
1) Because we need it: hypercholesterolemia 
is strongly prevalent! 
2) Because diet and physical activity have a 
limited impact on cholesterolemia control 
3) Because the international guidelines 
suggest to use lipid-lowering nutraceuticals 
4) Because the patients use them  
5) Because (some of them) are effective ! 



Relative efficacy of life-style change 
in improving different CV risk factors 

• Triglyceridemia  
• Glycemia 
• Blood Pressure 
• Microinflammation 
• LDL-C 
• Lp(a) 
• HDL-C 

 

- 40% 

 

 

 

- 10% 

+ 10% 
 



Is diet efficacious? 
• Diet combined with aerobic exercise, but not diet 

or exercise alone, may reduce non-HDL-C among 
adults in some settings                                           
     (Cholesterol. 2012;2012:840935)  

• A small but potentially important reduction in CV 
risk on modification of dietary fat, but not 
reduction of total fat, in longer trials. Lifestyle 
advice to all those at risk of CV disease and to 
lower risk population groups, should continue to 
include permanent reduction of dietary saturated 
fat and partial replacement by unsaturates. The 
ideal type of unsaturated fat is unclear  

                                                                                             (Cochrane Database Syst Rev. 2012;5:CD002137) 



Short-term 
Jenkins Diet 

 
 

- 20% 
 
 
 
 
 

- 15% 
 

Jenkins DJA et al. Am J 
Clin Nutr 2006;83:582–91. 
Jenkins DJA et al. Am J 
Clin Nutr 2006;83:582–91. 



Middle-term 
Jenkins 

diet 

Jenkins DJA et al.  
Am J Clin Nutr 
2006;83:582–91. 



The 5 «why» 
1) Because we need it: hypercholesterolemia 
is strongly prevalent! 
2) Because diet and physical activity have a 
limited impact on cholesterolemia control 
3) Because the international guidelines 
suggest to use lipid-lowering nutraceuticals 
4) Because the patients use them  
5) Because (some of them) are effective ! 



NCEP ATP III 2001:  
role of nutraceuticals and functional 
foods in dyslipidemia management 

- Life-style improvement (TLS) 
 

- Life-style + Functional foods/Nutraceuticals 
 

- Life-style improvement (TL + Drugs) 
 

- Life-style + Drugs + Functional foods/Nutraceuticals 



- Life-style improvement (TLS) 
 

- Life-style + Functional foods/Nutraceuticals 
 

- Life-style improvement (TL + Drugs) 
 

- Life-style + Drugs + Functional foods/Nutraceuticals 



- Therapeutic life-style (TLS) 
 

- TLS + Functional foods/Nutraceuticals 
 

- TLS improvement (TL + Drugs) 
 

- TLS + Drugs + Functional foods/Nutraceuticals 



Cicero AF et al. Pharmanutrition Funct Foods 2017 



Arch Med Sci. 2017; 
13(5):965-1005. 



Ethical prescription of cholesterol-
lowering nutraceuticals 

- «Resistance» to the therapeutic life-style changes  

- Psychological need of quick results (as a support to the 
diet) 

- Low level of added global CVD risk  

- “Resistance” to conventional treatments 

- “Intollerance” to conventional treatments 

- Need to improve the efficacy of conventional treatments 
without increasing dosages or number of administrations 

- Scarse confidence and/or fear against conventional 
therapies 

Cicero et al. Exp Opin Drug Safety 2012; 11(5):753-66 



Ethical prescription of cholesterol-
lowering nutraceuticals 

All those patients with LDL-C above the 
desired one and for which a statin 

treatment is not advisable 



The 5 «why» 
1) Because we need it: hypercholesterolemia 
is strongly prevalent! 
2) Because diet and physical activity have a 
limited impact on cholesterolemia control 
3) Because the international guidelines 
suggest to use lipid-lowering nutraceuticals 
4) Because the patients use them  
5) Because (some of them) are effective ! 



2-years persistence in paid 
LDL-lowering treatment 

Cicero et al. Atherosclerosis 2014;235(1):81-83  

* 

* 

Nutraceuticals 


Grafico1
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				Per ridimensionare l'intervallo di dati del grafico, trascinare l'angolo inferiore destro dell'intervallo.







The 5 «why» 
1) Because we need it: hypercholesterolemia 
is strongly prevalent! 
2) Because diet and physical activity have a 
limited impact on cholesterolemia control 
3) Because the international guidelines 
suggest to use lipid-lowering nutraceuticals 
4) Because the patients use them  
5) Because (some of them) are effective ! 



Active principles with lipid-
lowering activity 

• 1284 in vitro 
• 238 in vivo 
• 52 in humans 
• 13 confirmed in repeated RCTs 

 
• 126 dietary supplements registered in the Italian 

market 
• 15 supported by «a kind» of clinical test 
• 7 supported by RCTs published on peer-reviewed 

international journals 



Lipid-lowering nutraceuticals:  
sites of action 

Cicero AFG, Colletti 
A. In: Combined 
therapy in 
dyslipidemia. 
Springer-Verlag. 
2015 



Evidence/Efficacy 
Clinical evidence Clinical efficacy 

Red Yeast Rice +++ +++ 
Berberine ++ ++ 
Soluble Fibers +++ + 
Phytosterols +++ + 
Garlic ++ + 
Policosanols ++ +/- 
Vegetal proteins ++ + 
Tocotrienols + + 
Panthetine + + 
Probiotics + + 



Fitosteroli 

Cicero AFG - Unibo 2007 

Cicero AF et al. Food 
Funct. 2017 May 25. 
[Epub ahead of print]  



Average effects on LDL-C 
concentration for different dose 

ranges of phytosterols 

Cicero AFG - Unibo 2007 

Br J Nutr. 2014; 
112(2):214–219. 



Vantaggi dei fitosteroli 

• Virtualmente privi di effetti collaterali 
• Virtualmente privi di interazioni 

farmacologiche 
• Non assorbiti (= utilizzabili anche in 

gravidanza ed età pediatrica) 
•  

Dubbi: - Beta-sitosterolemia 
       - Assorbimento carotenoidi (?)  

Cicero AFG - Unibo 2007 



Relative change in non-standardized 
(left) and TC-standardized (right) 

plasma α-tocopherol concentrations  

Eur J Nutr. 2017; 56(3): 909–923. 



Effect of Artichoke extracts on LDL-C 
(mg/dL) level in RCTs 

Cicero et al. Curr Res Food Sci Nutr 2017  



PLoS One. 2014; 9(6): e98611.  

A Meta-Analysis of Red Yeast Rice: An Effective and 
Relatively Safe Alternative Approach for Dyslipidemia 

EFFECTS ON LDL-C 



LDLR up-regulation 

    AMPK 
         α 
         
 

    β γ 

Attivazione AMPK 

Inibizione sintesi di TG 

MAPK/ERK pathway 

Inibizione MAPK/ERK 

Fattori di trascrizione 

LDL  

BBR         
 

 

BBR         

 

Inibizione PCSK 9 

Cicero AFG, Ertek S. 
Clinical Lipidology 

2009 

BERBERINE 



The DESCARTES Study 
N Engl J Med. 2014; 
370(19):1809-19 





Cicero AFG - Unibo 2007 
Persiani S et al. J Pharm Pharmacol 2014;2:703-712. 



Do exist clinical evidence of 
nutraceutical efficacy on 

«intermediate/hard» outcomes ??? 

The efficacy of a nutraceutical  
emerges when its pharmacological 
power overhelms the spontanous 

variance of the studied 
parameters. 



Red Yeast 
Rice, hsCRP 
and MMPs:  

a cross-over, 
RCT  

Cicero et al. 2013; Nutr Res 
33(8):622-8. 



Cicero AFG - Unibo 2007 

Berberine ameliorates inflammation in 
patients with ACS following 

percutaneous coronary intervention 

Clin Exp 
Pharmacol 
Physiol 
2012;39(5): 
406-11. 



RYR-BRB effect on FMD 

Cicero AFG - Unibo 2007 Affuso F et al. Nutr Metab Cardiovasc Dis. 2010;20(9):656-61 



RYR-BRB effects on carotid-
femoral PWV 

 

Pirro M et al. Pharmanutrition 2013 Cicero et al. The Open Hypertension J 2013 



China 
Coronary 

Secondary 
Prevention 

Study 
 

4780 patients in 
secondary 
prevention 

1,445 aged 65 to 75 
7 years follow-up 

          Adult patients         Elderly patients Ye et al. J Am Geriatr 
Soc 2007;55:1015–1022. 

NNT= 23 

NNT= 82 

NNT= 51 NNT= 23 

NNT= 33 

NNT= 18 



Long-term 
effectiveness and 
safety of an 
Armolipid Plus 
based approach to 
reduce 
cholesterolemia in 
statin intolerant 
subjects with and 
without metabolic  
syndrome 

Cicero et al. Am J Cardiol. 
2010;105(10):1504. 



RYR-BRB tolerability in elderly (>75) 
statin intolerant patients (N. 80):  

a single-blind, placebo-controlled RCT 

Cicero AFG - Unibo 2007 

    NCP group        Placebo group  
  Basal     End       Basal  End 
AST (U/L)        23±5      24±5       22±4          22±4  
ALT (U/L)         25±6      28±5       26±4         26±4  
CK (mU/mL)  113±25   119±18   116±20     117±25  

Marazzi G et 
al. Adv Ther 
2011;28(12):1
105-13. 



Cicero AFG - Unibo 2007 

No PK interaction with common drugs 

Persiani S et al. J Pharm Pharmacol 2014;2:660-8. 



La controparte lipidica del 
colesterolo LDL… 

• Trigliceridi 
• Colesterolo HDL 
• Colesterolo non-HDL 
• Dislipidemia aterogena 
• Sindrome Metabolica 
• …  

 



Biological effects of n-3 FAs 

Cicero et al. Curr Vasc Pharmacol 2009; 7(3): 330-37  



Scientific evidences 

• Children development – B 
• Hypertension – A 
• Hypertriglyceridemia – A 
• Primary CV prevention – B 
• Secundary CV prevention – 

A 
• Age-related macular 

degeneration – B 

• Stroke prevention – C 
• Dementia – C 
• Cancer prevention – C 
• Obesity - C 
• Systemic inflammatory 

diseases – C 
• Psychiatric disorders – C 
• IgA Nephropathy - C 

 



Omega-3 etilesteri e lipidi plasmatici in 
pazienti con TG >500 mg/dL 

Pooled analysis: Harris WS et al. J Cardiovasc Risk 1997;4:385-391.  Pownall HJ et al. 
Atherosclerosis 1999;143:285-297. 

Placebo Omega-3 Etilesteri (4 g/day) 
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Relatore
Note di presentazione
Omega-3 ethyl esters and lipid levels in patients with triglycerides >500 mg/dLThe results from the studies by Harris et al. and Pownall et al. were pooled for this analysis. Omega-3 acid ethyl esters significantly reduced triglyceride (TG) levels by a net (vs. placebo) of about 52% and total cholesterol by 8%. High-density lipoprotein cholesterol (HDL-C) increased by 9%, whereas low-density lipoprotein cholesterol (LDL-C) increased by about 40%. Non-HDL-C (a primary target of therapy in this patient population) decreased by a net of about 8% because the decrease in very low density lipoprotein cholesterol (VLDL-C) was greater (in absolute values) than the increase in LDL-C.	The reason for the decrease in VLDL is a combination of decreased hepatic secretion of TG-rich VLDL particles and increased intraluminal lipolysis of TG. The former is explored more thoroughly in the next slide. In this patient population, the normal conversion of VLDL to LDL is inhibited (which contributes to the severe elevation in TG). Treatment with omega-3 (and with fibrates) will correct this conversion defect, simultaneously lowering the TG level and increasing levels of the product of VLDL catabolism, LDL. Note that in these studies, baseline LDL-C was <90 mg/dL. Hence, a 40% increase in LDL-C would translate into a final mean LDL-C of 126 mg/dL, still within the normal range.References:Harris WS, Ginsberg HN, Arunakul N, Shachter NS, Windsor SL, Adams M, Berglund L, Osmundsen K. Safety and efficacy of Omacor in severe hypertriglyceridemia. J Cardiovasc Risk 1997;4:385-391.Pownall HJ, Brauchi D, Kilinç C, Osmundsen K, Pao Q, Payton-Ross C, Gotto AM Jr, Ballantyne CM. Correlation of serum triglyceride and its reduction by ω-3 fatty acids with lipid transfer activity and the neutral lipid compositions of high-density and low-density lipoproteins. Atherosclerosis 1999;143:285-297.



Purified EPA and DHA have differential 
effects on serum lipids and lipoproteins, LDL 

particle size, glucose, and insulin in mildly 
hyperlipidemic men 

Mori et al. Am J Clin Nutr 2000;71:1085–94. 
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Omega-3 FA and Plaque 
Stability: Plaque Characteristics 

Pe
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t  

• Patients awaiting 
carotid endarterectomy 
(n=188) were 
randomized to control, 
fish oil (omega-3), or 
sunflower oil (omega-6) 
supplementation for 
median 34, 46, and 43 
days preprocedure 

• Plaques in omega-3 
patients appeared to be 
more stable 

Control Omega-3 Omega-6 

* * 

* * * * 

Theis F et al. Lancet 2003;361:477-485. 
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Note di presentazione
Omega-3 FA and plaque stability: plaque characteristicsImmunohistochemical staining and measures of plaque morphology showed a substantial effect of omega-3 FA supplementation. More plaques were seen with a thick fibrous cap, rather than a thin inflamed cap, in the omega-3 FA group than in the placebo group. The changes in plaque morphology seen as a result of fish oil supplementation suggest a more stable plaque, which is less vulnerable to rupture. Reference:Thies F, Garry JM, Yaqoob P, et al. Association of n-3 polyunsaturated fatty acids with stability of atherosclerotic plaques: a randomised controlled trial. Lancet 2003;361:477-485.



*p<0.05 

Omega-3 FA and Plaque Stability: 
Macrophage Staining Intensity 

Pe
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t  

• Plaque burden of 
macrophages 
(CD68) and T cells 
(CD3) was examined 
by immuno-
histochemistry 

• There was less 
macrophage 
staining in the 
omega-3 group 

Control Omega-3 Omega-6 

Low Mid High 

* * 

* * 

Macrophage Staining Intensity 

Theis F et al. Lancet 2003;361:477-485 

0

20

40

60

80

100

Relatore
Note di presentazione
Omega-3 FA and plaque stability: macrophage staining intensityPlaque sections of patients randomized to fish oil were less heavily stained with anti-CD68, a macrophage marker, than those of patients in the control and sunflower oil groups (p<0.0001 and p=0.0016, respectively).  Duration of fish oil treatment was negatively correlated with anti-CD68 staining intensity (r=–0.352; p=0.03). In all patients, plaques with a high infiltration of macrophages contained significantly less EPA and DHA than plaques with a moderate infiltration. Reference:Thies F, Garry JM, Yaqoob P, Rerkasem K, Williams J, Shearman CP, Gallagher PJ, Calder PC, Grimble RF. Association of n-3 polyunsaturated fatty acids with stability of atherosclerotic plaques: a randomised controlled trial. Lancet 2003;361:477-485.



Effect of 3gr/day EPA/DHA on MMP 
and TIMP plasma level 

Derosa … Cicero. Exp Opin Pharmacother 2009;10(8):1239-47 



Omega 3 PUFAs and BP 

Cicero et al. Curr Vasc Pharmacol 2009; 7(3): 330-37  

-2 mmHg 
DBP 



EPA/DHA dosing and CV effects 

Lavie CJ et al. J Am Coll Cardiol 2009;54:585–94 

Extra-CV diseases 



PUFAs in primary prevention: 
the JELIS study 

Yokoyama L et al. Lancet 2007;369:1090–8. 

Control = 
Prava 
20/Simva 
5 mg 

EPA= 
Idem + 
EPA 1800 
mg 



Plasma PUFA level and CVD mortality 
risk in secundary prevention 

Albert CM et al. N Engl J Med 2002;346:1113– 8. 



Relationships Between On-Treatment 
EPA, AA, and EPA/AA Ratio, and 

Adjusted Risk of Coronary Events 

Matzuzake et al. Circ J 
2009; 73: 1283 – 1290 
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Plasma phospholipid EPA, DHA, 
and total n-3 FA levels 72 h after 

ingestion of supplements 

Schuchardt et al. Lipids in Health and 
Disease 2011, 10:145 



Enhanced increase of omega-3 index in 
healthy individuals with response to 4-week 
supplementation from krill vs. fish/corn oil 

Ramprasath et al. Lipids in Health and Disease 2013, 12:178 



Lipid-lowering and anti-inflammatory effects 
of ω-3 ethyl esters and krill oil: a randomized, 

cross-over, clinical trial 
 

Inclusion criteria: age between 18 and 70 years, and fasting plasma 

TG level between 150 and 500 mg/dL, confirmed at least in 2 

sequential blood samples before signing the consent form. 

Treatments: omega 3 ethyl ester PUFAs 1000 mg twice a day vs. krill 

oil 500 mg twice a day to be taken once a day, at evening before the 

meal  

Cicero et al. Arch Med Sci 2016 Jun 1;12(3):507-12.  



Lipid-lowering and anti-inflammatory effects 
of ω-3 ethyl esters and krill oil: a randomized, 

cross-over, clinical trial 
 

Cicero AFG - Unibo 2007 

  Esterified Omega 3 PUFAS 
(n. 25)  Krill Oil (n. 25) 

Δ (T1-T0) Mean SD P vs 
Baseline 

Mean SD P vs 
Baseline 

Δ TC (mg/dL) -2.1 3.4 0.397 -3.8 4.1 0.078 
Δ HDL-C (mg/dL) +1.4 4.9 0.156 +4.5* 2.1 0.039 
Δ LDL-C (mg/dL) -1.9 3.8 0.462 -3.7 3.9 0.111 
Δ TG (mg/dL) -72.8 28.9 0.001 -55.7* 18.3 0.003 
Δ Non HDL-C (mg/dL) -3.1 3.8 0.069 -8.1* 4.7 0.009 
Δ ApoAI (mg/dL) +11.1 20.9 0.060 +19.4 15.1 0.049 
Δ ApoB (mg/dL) -2.8 8.8 0.958 -2.6 5.45 0.529 
Δ FPG (mg/dL) +1.9 8.5 0.665 +2.2 11.4 0.758 
Δ Creatinine (mg/dL) -0.07 0.21 0.087 -0.03 0.14 0.317 
Δ CPK (U/L) +6.8 34.35 0.569 +4.4 44.3 0.668 
Δ AST (U/L) +4.5 11.7 0.363 +2.2 4.8 0.133 
Δ ALT (U/L) +5.4 14.7 0.360 +1.1 10.0 0.581 
Δ hs-CRP (mg/L) -0.14 0.07 0.030 -0.35* 0.12 <0.001 



Lipid-lowering and anti-inflammatory effects 
of ω-3 ethyl esters and krill oil: a randomized, 

cross-over, clinical trial 
   Esterified Omega 3 

PUFAS (n. 25)  
 

Krill Oil (n. 25) 

Δ (T1-T0) Mean SD P vs 
Baseline 

Mean SD P vs 
Baseline 

Δ HDL-C (mg/dL) +1.4 4.9 0.156 +4.5* 2.1 0.039 
Δ TG (mg/dL) -72.8 28.9 0.001 -55.7* 18.3 0.003 
Δ Non HDL-C 
(mg/dL) 

-3.1 3.8 0.069 -8.1* 4.7 0.009 

Δ ApoAI (mg/dL) +11.1 20.9 0.060 +19.4 15.1 0.049 
Δ hs-CRP (mg/L) -0.14 0.07 0.030 -0.35* 0.12 <0.001 

Cicero et al. Arch Med Sci 2016 Jun 1;12(3):507-12.  



Krill powder 
reduces 

plasma TG 
and 

anandamide 
levels in 

mildly obese 
men 

Cicero AFG - Unibo 2007 

Berge et al. Lipids 
in Health and 
Disease 2013, 
12:78 



Effects of Krill Oil Premenstrual 
Syndrome and Dysmenorrhea 

 

Altern Med Rev 2003;8(2)-171-179 



Cicero AFG - Unibo 2007 

Topographic maps of changes in oxy-hb concentration 
at 225.0 seconds during working memory task  

Clin Interv 
Aging 2013:8 
1247–1257 



Cicero AFG - Unibo 2007 

Topographic maps of changes in oxy-hb concentration at 
150.0 seconds during the calculation task  

Clin Interv 
Aging 2013:8 
1247–1257 



«Esercizio e nutraceutici e i 
trigliceridi non calano mai!!!» 
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