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The task force was impressed by the 
vastness of the available literature 
and the variability of extant data on 
the subject of dietary supplements 

and nutraceticals 

Endocr Pract. 2003 Sep-Oct;9(5):417-70 



La piramide dell’evidenza 

SR 

Metanalisi  

RCT 

Studi di coorte 

Studi caso/controllo 

Serie di casi/ Casi clinici 

Ricerche sull’animale 
Idee, Editoriali, Opinioni 



Livello  1  Prove ottenute da più studi clinici controllati 
   randomizzati e/o revisioni sistematiche di 
   studi randomizzati 

Livello  2  Prove ottenute da un solo studio 
   randomizzato di disegno adeguato 

Livello  3  Prove ottenute da studi di coorte non 
   randomizzati con controlli concorrenti o 
   storici o loro metanalisi  

Livello  4  Prove ottenute da studi retrospettivi tipo 
   caso-controllo o loro metanalisi 

Livello  5  Prove ottenute da studi di casistica (serie di 
   casi) senza gruppo di controllo  

Livello  6  Prove basate sull’opinione di esperti 
   autorevoli o di comitati di esperti 

EBM e i livelli dell’evidenza 



- 34872 !!! 





Characteristics of herbal remedies commonly 
recommended for the control of glycemia 



Characteristics of dietary supplements commonly 
recommended for the control of glycemia 



Grubbs V et al. Am J Kidney Dis. 2013; 61(5):739-747 

Conclusions: The use of dietary supplements 
potentially harmful to people with CKD is common 
regardless of CKD status. Health care providers 
should discuss the use and potential risks of 
supplements with patients with and at risk of CKD. 



Ranking System for the Levels of 
Scientific Evidence for Herbal Medicines 

and Nutraceuticals 

Therapeutic Goods Administration. Guidelines for Levels and Kinds of 
Evidence to Support Indications and Claims For Non- Registerable Medicines, 
including Complementary Medicines, and other Listable Medicines 2001. 



Aloe (Aloe vera), Andrographis paniculata, Astragalus membranaceus, baical 
skullcap (Scutellaria baicalensis), bilberry (Vaccinium myrtillus), bitter melon 
(Momordica charantia), cinnamon (Cinnamomum zeylanicum), clove 
(Syzygium aromaticum), evening primrose oil (Oenothera biennis), fenugreek 
(Trigonella foenum graecum), fish oil, flaxseed oil (Linum usitatissimum), 
garlic (Allium sativum), ginger (Zingiber officinale), ginkgo (Ginkgo biloba), 
ginseng (Panax ginseng), goldenseal (Hydrastis canadensis), grape seed 
(Vitis vinifera), green tea (Camellia sinensis), Gymnema montanum, hawthorn 
(Crataegus monogyna), honey, licorice (Glycyrrhiza glabra), oats (Avena 
sativa), olive (Olea europaea), psyllium (Plantago ovata), turmeric (Curcuma 
longa), wild yam (Dioscorea opposita), Withania somnifera and wolfberry 
(Lycium barbarum), gotu kola (Centella asiatica), pomegranate (Punica 
granatum) and propolis. 

33 prodotti naturali  



A series of highest level of clinical have recently been 
carried out for several different pharmacological strategies 
for 10 natural products with promising results for the 
management of diabetic complications including: 
Capsicum frutescens, Centella asiatica, fish oil, Ginkgo 
biloba, Linum usitatissimum, Pinus pinaster, Salvia 
hispanica, Salvia miltiorrhiza, Tinospora cordifolia and Vitis 
vinifera, as well as a naturally occurring phytochemical, γ-
linolenic acid. 



•  In reality most research studies on herbal medicines and 
nutraceuticals are dominated by animal, cellular and chemical 
works, while there is limited clinical evidence available at 
present. 

•  This may influence current perceptions of these medicines 
and hence limit the future development of herbal medicines 
and nutraceuticals. 

•  Incorporating the valuable evidence from animal, cellular and 
chemical studies into the existing system should be important 
adjunctive evidence to clinical evidence, providing a valuable 
approach in recognizing and further developing the potential 
health benefits of herbal medicines and nutraceuticals. 



Mean difference (95% confidence interval) in HbA1c 
between the treatment and the placebo groups. 

J Ethnopharmacol. 2011 Oct 11;137(3):1328-33. 

Meta-analysis of the effect of herbal supplement on 
glycemic control in type 2 diabetes. 
Suksomboon N, Poolsup N, Boonkaew S, Suthisisang CC 

CONCLUSIONS:  The current evidence suggests that supplementation with 
Ipomoea batatas, Silybum marianum, and Trigonella foenum-graecum may 
improve glycemic control in type 2 diabetes. Such effect was not observed with 
Cinnamomum cassia. Given the limitations of the available studies and high 
heterogeneity of the study results for milk thistle and fenugreek, further high 
quality, large controlled trials using standardized preparation are warranted 
to better elucidate the effects of these herbs on glycemic control in type 2 
diabetes patients. 







Conclusion: There were no overall effects of 
vitamins C, E or beta-carotene on cardiovascular 
events among women at high risk for CVD. 

CONCLUSION: Over the longest follow-up recorded thus 
far, a combination of folic acid/vitamin B6/vitamin B12 did 
not reduce a combined endpoint of total cardiovascular 
events among high-risk women despite significant 
homocysteine lowering. 

Conclusions: In this large, long-term trial of male 
physicians, neither vitamin E nor C supplementation 
reduced the risk of major cardiovascular events. These 
data provide no support for the use of these supplements 
for the prevention of CVD in middle-aged and older men. 



Ann Intern Med. 2005 Jan 4;142(1):37-46. 
Meta-analysis: high-dosage vitamin E supplementation may 
increase all-cause mortality. 
Miller ER 3rd, Pastor-Barriuso R, Dalal D, Riemersma RA, Appel LJ, Guallar E. 
Abstract 
BACKGROUND:  
Experimental models and observational studies suggest that vitamin E supplementation may prevent cardiovascular disease and cancer. 
However, several trials of high-dosage vitamin E supplementation showed non-statistically significant increases in total mortality. 
PURPOSE:  
To perform a meta-analysis of the dose-response relationship between vitamin E supplementation and total mortality by using data from 
randomized, controlled trials. 
PATIENTS:  
135,967 participants in 19 clinical trials. Of these trials, 9 tested vitamin E alone and 10 tested vitamin E combined with other vitamins or 
minerals. The dosages of vitamin E ranged from 16.5 to 2000 IU/d (median, 400 IU/d). 
DATA SOURCES:  
PubMed search from 1966 through August 2004, complemented by a search of the Cochrane Clinical Trials Database and review of citations 
of published reviews and meta-analyses. No language restrictions were applied. 
DATA EXTRACTION:  
3 investigators independently abstracted study reports. The investigators of the original publications were contacted if required information 
was not available. 
DATA SYNTHESIS:  
9 of 11 trials testing high-dosage vitamin E (> or =400 IU/d) showed increased risk (risk difference > 0) for all-cause mortality in comparisons 
of vitamin E versus control. The pooled all-cause mortality risk difference in high-dosage vitamin E trials was 39 per 10,000 persons (95% CI, 
3 to 74 per 10,000 persons; P = 0.035). For low-dosage vitamin E trials, the risk difference was -16 per 10,000 persons (CI, -41 to 10 per 
10,000 persons; P > 0.2). A dose-response analysis showed a statistically significant relationship between vitamin E dosage and all-cause 
mortality, with increased risk of dosages greater than 150 IU/d. 
LIMITATIONS:  
High-dosage (> or =400 IU/d) trials were often small and were performed in patients with chronic diseases. The generalizability of the 
findings to healthy adults is uncertain. Precise estimation of the threshold at which risk increases is difficult. 

CONCLUSION:  
High-dosage (> or =400 IU/d) vitamin E supplements may increase all-
cause mortality and should be avoided. 





Mean difference (95% confidence interval) in the change of 
HbA1c for vitamin E supplementation and control in 

patients with low and normal serum vitamin E levels at 
baseline. 



•  The evidence suggests no beneficial effect of vitamin E 
supplementation in improving glycaemic control in 
unselected patients with type 2 diabetes. 

•  HbA1c may decrease with vitamin E supplementation in 
patients with inadequate glycaemic control or low serum 
levels of vitamin E. This shows the importance of 
targeting therapy. 

•   Due the limitations of the published data, adequate 
sample size, high quality, randomized controlled trials 
with standard protocols for vitamin E supplementation are 
warranted. 

•   Safety and long-term benefit of such supplements 
remain to be determined before its clinical benefit can be 
established unequivocably. 



- Haptoglobin genotype & diabetic cardiovascular disease: 

■ The haptoglobin (Hp) genotype is an independent determinant of susceptibility to 
cardiovascular disease in individuals with diabetes mellitus (DM). 

■ Individuals with the Hp 2-2 genotype and diabetes have an increased risk of 
myocardial infarction (MI), cardiovascular death and stroke. 

- Pharmacogenomic application of the Hp genotype: 

■ Vitamin E has not been shown to provide benefit to genetically unselected 
populations of individuals with diabetes, and may have increased mortality. 

■ Retrospective analysis of the Heart Outcomes Prevention Evaluation (HOPE) 
study demonstrated a significant reduction in cardiovascular disease (CVD) death and 
MI in individuals with the Hp 2-2 genotype who received vitamin E. 



■ Israel Cardiovascular Events Reduction with vitamin E (ICARE), a prospective 
study in which Hp 2-2 DM individuals were randomized to vitamin E or placebo, 
demonstrated a significant reduction in CVD death, MI and stroke in Hp 2-2 DM 
individuals who received vitamin E. 

■ Extrapolation of the results of the ICARE and HOPE studies to a real-life population 
over 50 years demonstrates that a pharmacogenomic algorithm of administering 
vitamin E to Hp 2-2 DM individuals would prolong life by approximately 3 years in 
these individuals. 

-  Conclusion: 

■ The Hp genotype identifies those DM individuals at exceptionally high risk of 
CVD. 

■ The Hp genotype appears to identify very large subgroups of DM individuals (~a 
third of the DM population) who may receive great clinical benefit from vit. E. 



•  Our results suggest that all prospective cardiovascular clinical 
trials that utilized vitamin E supplementation actually suppressed 
the beneficial antioxidant gamma isomer of vitamin E. 

•   No beneficial effects on several potential cardiovascular risk 
factors were observed, even when the vitamin E was supplemented 
with vitamin C. 

•  If a standardized preparation of gamma vitamin E (without the 
alpha isomer) becomes available, the effects of gamma vitamin E 
on atherosclerotic risk will warrant additional studies. 



Conclusions: 
1) The answer appears to be a resounding no when one provides vitamin E 
indiscriminately to unselected populations. 

2) Vitamin E has been shown to be cardio-protective in certain patient subgroups 
under high levels of oxidative stress such as those individuals on hemodialysis 
(SPACE) or in diabetic individuals with the Hp 2-2 genotype (ICARE). A 
plausible biological rational has been provided. 

3) The adoption of a pharmacogenomic approach to the use of vitamin E 
appears to identify a subgroup of individuals for whom vitamin E provides 
significant clinical benefit.  

J Lipid Res. 2013 Mar 15. [Epub ahead of print] 
Vitamin E in the Prevention of Cardiovascular 
Disease- the Importance of Proper Patient Selection 
Moshe Vardi, Nina S. Levy, Andrew P Levy  

Does vitamin E protect against the development of CV 
disease?  



Cochrane Database Syst Rev 2013 Jan 31;1:CD009671.  

Authors’ conclusions 
•   There were no statistically 
significant effects of selenium 
supplementation on all cause 
mortality, CVD mortality, non-fatal 
CVD events or all CVD events 
(fatal and non-fatal). 

•  There was a small increased risk 
of type 2 diabetes with selenium 
supplementation but this did not 
reach statistical significance. 

•  The limited trial evidence that is 
available to date does not support 
the use of selenium supplements 
in the primary prevention of CVD. 



Authors’ conclusions 
•  We found no evidence to support 
antioxidant supplements for 
primary or secondary prevention. 
•   Vitamin A, beta-carotene, and 
vitamin E may increase mortality. 
•   Future randomised trials could 
evaluate the potential effects of 
vitamin C and selenium for primary 
and secondary prevention. 
•   Such trials should be closely 
monitored for potential harmful 
effects. 
•  Antioxidant supplements need to 
be considered medicinal products 
and should undergo sufficient 
evaluation before marketing. 

Cochrane Database Syst Rev. 2012 Mar 
14;3:CD007176. doi 



•   A lower 25(OH)D concentration or vitamin D intake may be 
associated with higher risk for incident hypertension and 
cardiovascular disease, but the association with diabetes-related 
outcomes remains unclear. 

•  As a whole, the trials showed no statistically significant effect of 
vitamin D supplementation on cardiometabolic outcomes. 

•  The available data are inadequate to support the contention that 
cardiometabolic outcomes can be improved by increasing vitamin D 
intake or serum or plasma 25(OH)D concentrations. 

•  Adequate randomized trials, conducted in well-defined populations 
are needed to test the potential role of vitamin D in primary 
prevention or therapy. 

•  Vitamin D remains a promising, although unproven, new element in 
the prevention and management of cardiometabolic disease. 



Effect of calcium and vitamin D on CVD 
events 

BMJ 2011;342: 1-9 



BMJ 2011;342: 1-9 

… in our analysis, treating 1000 patients with calcium 
or calcium and vitaminD for five years would cause an 
additional six myocardial infarctions or strokes 
(number needed to harm of 178) and prevent only 
three fractures (number needed to treat of 302). 







Punti da chiarire: 
1.    Quale è la isoforma più efficace clinicamente 
(enantiomero R? enantiomero S? combinazione dei 
due?) 

2.  La somministrazione e.v. è più efficace di quella orale 

3.  Aumento dello stress ossidativo a dosaggi elevati 

4.  Le evidenze attuali derivano da studi animali e 
pochissimi sono gli RCT 



PLoS One. 2011;6(6):e19881. Epub 2011 Jun 16 

Overall conclusions for the use of resveratrol 



Marchioli R et al. Circulation 2002; 105:1897-1903 



Rizos EC et al. JAMA. 2012;308(10):1024-1033 

Association Between Omega-3 Fatty Acid Supplementation 
and Risk of Major Cardiovascular Disease Events 
A Systematic Review and Meta-analysis 



N Engl J Med 2013;368:1800-8 

Kaplan–Meier Curves for Death or First Hospitalization Due to Cardiovascular Cause 



N Engl J Med 2013;368:1800-8 



Flavonoids and Age Related Disease: Risk, benefits 
and critical windows 



Flavonoids and Age Related Disease: Risk, benefits 
and critical windows 

•   The strongest evidence for the benefits of flavonoids in 
diseases of aging relates to their effect on components of the 
metabolic syndrome. 

•  Flavonoids from soy, grape seed, kudzu and other sources all 
lower arterial pressure, concentration of lipids and plasma 
glucose in animal models and in a limited number of tests in 
humans. 

•   The underlying mechanisms appear to include antioxidant 
actions, central nervous system effects, gut transport alterations, 
fatty acid sequestration and processing, PPAR activation and 
increases in insulin sensitivity. 



Flavonoids and Age Related Disease: Risk, benefits 
and critical windows 

•   In animal models of disease, dietary flavonoids also 
demonstrate a protective effect against cognitive decline, cancer 
and metabolic disease. 

•  Flavonoids can be detrimental in some settings and, therefore, 
are not universally safe (mutagenic effects, drug interactions, 
hepato-toxicity, worsen bone loss). 

•  It is important to determine the impact of these agents on 
prevention/attenuation of disease, including optimal exposure 
(intake, timing/duration) and potential contraindications. 



J Am Coll Nutr. 2009 Oct;28(5):517-24. 

The effect of adding plant sterols or stanols to 
statin therapy in hypercholesterolemic patients: 
systematic review and meta-analysis. 
Scholle JM, Baker WL, Talati R, Coleman CI. 
Abstract 
OBJECTIVE:  
To characterize the effect of plant sterols/stanols on serum lipids in hypercholesterolemic patients on 
concurrent statin therapy, we conducted a meta-analysis of randomized controlled trials. 
METHODS:  
A systematic literature search of MEDLINE, EMBASE, Cochrane CENTRAL, and the Natural Medicines 
Comprehensive Database was conducted from the earliest possible date through May 2008. Trials were 
included in the analysis if they were randomized controlled trials evaluating the use of plant sterols/stanols in 
combination with statins in hypercholesterolemic patients that reported efficacy data on total cholesterol, low-
density lipoprotein (LDL) cholesterol, high-density lipoprotein (HDL) cholesterol, or triglycerides. The weighted 
mean difference (WMD) of the change from baseline (in mg/dL) with 95% confidence interval (CI) was 
calculated as the difference between the mean in the plant sterol/stanol groups and the control groups, using a 
random-effects model. 
RESULTS:  
Eight studies (n = 306 patients) met the inclusion criteria. Upon meta-analysis, the use of plant sterols/stanols 
in combination with statin therapy significantly lowered total cholesterol (WMD, -14.01 mg/dL [95% CI, -18.66 
to -9.37], p < 0.0001) and LDL cholesterol (WMD, -13.26 mg/dL [95% CI, -17.34 to -9.18], p < 0.0001) but not 
HDL cholesterol or triglycerides. 
CONCLUSIONS:  
Based upon the current literature, we can only say that plant sterols/stanols, when administered in addition to 
statins, favorably affect total and LDL cholesterol with 95% confidence. Randomized trials examining the 
impact of plant sterols/stanols in combinatation with statins on patient morbidity and mortality are needed. 

•   Based upon the current literature, we can 
only say that plant sterols/stanols, when 
administered in addition to statins, favorably 
affect total and LDL cholesterol. 

•  Randomized trials examining the impact of 
plant sterols/stanols in combinatation with 
statins on patient morbidity and mortality are 
needed. 





Berberine induced foam cell formation in 
human primary macrophage 

Conclusions: 

•   Our results suggest that to evaluate the 
potential of a cholesterol-reducing compound in 
alleviating atherosclerosis, its effect on the cells 
involved in atherosclerosis development, such 
as macrophages, should also be considered. 

•   Promotion of foam cell formation could 
counter-balance the beneficial effect of lowering 
serum cholesterol. 







The following NHPs lowered A1C by ≥0.5% in trials lasting at 
least 3 months in adults with type 2 diabetes: 
•  Coccinia cordifolia  
•   Ganoderma lucidum  

•  Salacia reticulata 

•  Soybean-derived pinitol extract 

•  Touchi soybean extract 

•  Pterocarpus marsulium (vijayasar) 

•  Gynostemma pentaphyllum 

•  Marine collagen peptides 

•  Silymarin 

•  Citrullus colocynthis 

•  Trigonellafoenum-graecum (fenugreek) 

These products are promising and merit consideration and 
further research, but, as they are mostly single, small trials, 
it is premature to recommend their widespread use. 

http://guidelines.diabetes.ca/ 



The following NHPs failed to lower A1C by ≥0.5% in trials lasting at least 3 
months in adults with type 2 diabetes: 
• Tinospora crispa  
• French maritime pine bark  
• Soy phytoestrogens 
• Agaricus blazei  
• Antioxidants (fruit/vegetable extract,pomegranate extract) 
• Camellia sinensis 
• Cinnamomum spp (cinnamon) 
• Momordica charantia (bitter melon or bitter gourd) 
• Flaxseed oil 
• Ginseng 
• Coenzyme Q10 
• Vitamin C 
• Vitamin D 
• Vitamin E 

It should be noted that, in many cases, small sample sizes 
made the trials insufficiently powered to establish a 
significant benefit from NHP interventions. 

http://guidelines.diabetes.ca/ 



•  The following NHPs have demonstrated conflicting effects on 
A1C in trials lasting at least 3 months in adults with type 2 
diabetes: 

§  Ipomoea batatas (caiapo) 
§  Chromium 
§  Magnesium 
§  L-carnitine 

•   It should be noted that vanadium, a trace element that is 
commonly used to treat type 2 diabetes, has not been studied in 
trials evaluating glycemic control over a period of 3 months or 
longer. 

http://guidelines.diabetes.ca/ 



Recommendations 

1.  Natural health products are not recommended for glycemic 
control for individuals with diabetes as there is insufficient 
evidence, at this time, regarding efficacy and safety [Grade D, 
Consensus]. 

2.  Healthcare providers should ask about the use of natural 
health products [Grade D, Consensus]. 

http://guidelines.diabetes.ca/ 


