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Nothing to disclose





National Center for Health Statistics, National Health and 
Nutrition Examination Survey, 2017–2018.

57.6% of adults 
aged 20 and 
over reported 
using any 
dietary 
supplement

Nahin RL, Barnes PM, Stussman BJ. Expenditures on complementary 
health approaches: United States, 2012. (433KB PDF) National Health 
Statistics Reports. Hyattsville, MD: National Center for Health 
Statistics. 2016.

More than $12 
billion is spent 
annually on 
supplements

http://www.cdc.gov/nchs/data/nhsr/nhsr095.pdf


Bailey RL, Gahche JJ, Miller PE, Thomas PR, Dwyer JT. Why US adults use dietary 
supplements. JAMA Intern Med. 2013 Mar 11;173(5):355-61. doi: 

10.1001/jamainternmed.2013.2299. PMID: 23381623.
www.crnusa.org/resources/2017-crn-consumer-survey-dietary-supplements



How often do we discuss supplements?
• “Of those taking supplements, 48.6% discussed at 

least one supplement with their provider
• However, patients disclosed only 33.9% of the 

supplements they were taking.” 
• Charting of DS occurred 26 - 35% of the time. 
• Information on the effectiveness of the 

supplement was provided 16.7%
1. Tarn DM, Karlamangla A, Coulter ID, et al. A cross-sectional study of provider and patient characteristics associated with outpatient disclosures of dietary supplement use. Patient 

Education and Counseling. 2015;98(7):830–836. doi:10.1016/j.pec.2015.03.020.
2. Tarn DM, Karlamangla A, Coulter ID, Paterniti DA, Knox L, Khang PS, Hui KK, Wenger NS. A cross-sectional study of provider and patient characteristics associated with outpatient 

disclosures of dietary supplement use. Patient Educ Couns. 2015 Jul;98(7):830-6. 
3. Cohen, Rebecca J., Kirsten Ek, and Cynthia X. Pan. "Complementary and Alternative Medicine (CAM) Use by Older Adults A Comparison of Self-Report and Physician Chart 

Documentation." The Journals of Gerontology Series A: Biological Sciences and Medical Sciences 57, no. 4 (2002): M223-M227.



Guiding Principles for supplements

Evidence-Based 
Practice





Commonly Prescribed Supplements 
in Cardiac Prevention



Cholesterol
• Red Yeast Rice

• Niacin

• Berberine

• Citrus Bergamot

• Fish oil

Most Common CV Supplements

Atherosclerosis
• Garlic

• Vitamin K2

Hypertension/Angina
• L-arginine

• Magnesium

Others
• Calcium



Red Yeast Rice
Indication:  Hypercholesterolemia

Description:  the product of rice fermented 
with Monascus Purpureus yeast.  Contains 
monacolin K which is identical to lovastatin 
and inhibits HMG CoA reductase.

Dosage:  up to 1200 mg twice daily

Efficacy:  lowers total chol up to 23%
lowers LDL up to 34%
comparable LDL lowering to 
(pravastatin 40 mg, Simvastatin
10 mg, lovastatin 20 mg



Red Yeast Rice

Cost:  ~ $35/month

Interactions:  similar to statins

Safety:  common → myalgias
rare → rhabdomyolysis & liver failure

Evidence:  2015 meta-analysis
2008  CCSPS

Pearl:  significant variations of monacolin K
levels among various products

Traditional Chinese lipid-lowering agent red yeast rice results in significant LDL reduction but safety is uncertain - a 
systematic review and meta-analysis. Atherosclerosis. 2015 Jun;240(2):415-23.

Impact of Xuezhikang on coronary events in hypertensive patients with previous myocardial infarction from the China 
Coronary Secondary Prevention Study (CCSPS). Ann Med. 2010 Apr;42(3):231-40.



Niacin (nicotinic acid)
Indication:  Hypercholesterolemia

Description:  known as nicotinic acid or Vitamin B3 and 
is found in many foods. Used for decades to regulate 
lipid levels. Driven by the HDL hypothesis, Niacin 
approved by FDA in 1997 for secondary prevention of 
CVD (withdrawn in 2016). Still FDA approved for lipids.

Dosage:  up to 1000 mg twice daily

Efficacy:  lowers LDL up to 25%
lowers Trigs up to 50%
raises HDL up to 35%
lowers Lp(a) levels up to 23%



Niacin (nicotinic acid)
Cost:  cheap (time-release formulation can be 
pricier)

Interactions:  hepatotoxic drugs; allopurinol; anti-
diabetic drugs

Safety:  Common → flushing, rash, itching
Rare → Hepatotoxicity, myopathy,

thrombocytopenia, and vision
changes. Also, gout and afib.

Pearl:  Niacinamide is an amide form of vitamin B3 
and is often marketed as non-flush niacin 
but has no effect on lipids.



Niacin (nicotinic acid)
Evidence:  
Original studies (without statin comparator)
- Coronary Drug Project (1975)
- Cholesterol-Lowering Atherosclerosis Study I (1987)
- Familial Atherosclerosis Treatment Study (1990)
- The Stockholm Ischaemic Heart Disease Secondary 

Prevention Study (1988)

Contemporary studies (with statin comparator)
- 2011  AIM-HIGH
- 2014  HSP2-THRIVE

Meta-analysis of 119 clinical trials of 
Niacin (> 35,000 pts)

Niacin was not associated with 
reduced risk of CV morbidity and 
mortality

In older data looking at niacin 
monotherapy, Niacin was associated 
with a reduced risk for acute coronary 
syndrome, stroke, and 
revascularization procedures.

Assessment of the Role of Niacin in Managing Cardiovascular Disease Outcomes: 
A Systematic Review and Meta-analysis. JAMA Netw Open. 2019 Apr 5;2(4)



Berberine
Indication:  Hypercholesterolemia & Diabetes

Description:  Alkaloid found in roots and 
various stem barks, bioactive ingredient is 
Rhizoma coptidis (traditional Chinese herb). 
Use dates back ~1500 yrs ago.

Dosage:  500 mg twice daily (up to 2g daily)

Efficacy:  Inhibit cholesterol absorption 
through PCSK9 inhibition resulting in 
upregulation of LDL receptors; increase bile 
acid synthesis; increase insulin receptor 
expression; increase glucagon-like peptide-1 
secretion (increase insulin secretion)

Lowers LDL up to 25%
Lowers Trigs up to 35%
Lowers HgbA1c by 0.7%



Berberine
Cost:  $35/month

Interactions:  Avoid with cyclosporin (major)
Caution with antihypertensives/antidiabetics

Safety:  Common → abdominal pain and 
distension, constipation, diarrhea, flatulence, 
nausea, vomiting.

Evidence: No studies on CV outcomes
Good evidence berberine lowers 
LDL and Trigs
Good evidence berberine improves 
fasting glucose & HgbA1c
Weak evidence berberine lowers BP

Pearl:  Great for patients with metabolic syndrome

The Effect of Berberine on Metabolic Profiles in Type 2 Diabetic Patients: A Systematic Review and 
Meta-Analysis of Randomized Controlled Trials. Oxid Med Cell Longev. 2021 Dec 15;2021:2074610.

Efficacy of Berberine Alone and in Combination for the Treatment of Hyperlipidemia: A Systematic 
Review. Journal of Evidence-Based Complementary & Alternative Medicine 2017, Vol. 22(4) 956-968



Citrus Bergamot
Indication:  Hypercholesterolemia

Description:  Bergamot (Citrus bergamia), an 
endemic plant growing in Calabria (Southern Italy), 
has a particular composition and high content of 
glycosylated flavanones and flavones (polyphonols).

Dosage:  500 mg twice daily

Efficacy:  Has been shown to lower LDL & Trigs while 
raising HDL.  Initial studies suggested Bergamot has 
statin-like properties, but recent biochemical 
analysis suggests it alters cholesterol biosynthesis in 
HepG2 cells and cholesterol cellular transport in 
Caco-2 cells.

Defining the Cholesterol Lowering Mechanism of Bergamot (Citrus bergamia) Extract 
in HepG2 and Caco-2 Cells. Nutrients 2021, 13, 3156.



Citrus Bergamot
Cost:  ~ $30/month

Interactions:  typically no significant interactions

Safety:  very well tolerated

Evidence:  No studies on CV outcomes
Limited available studies are consistent 
with moderate improvements in lipid 
profile

Pearl:  Citrus bergamot is fairly good at improving 
the LDL-particle number

The effect of bergamot (KoksalGarry) supplementation on lipid profiles: A systematic 
review and meta-analysis of randomized controlled trials. Phytother Res. 2022 Oct 17. 

A network meta-analysis on the comparative effect of nutraceuticals on lipid profile in 
adults. Pharmacological Research Volume 183, September 2022.



Fish Oil
Indication:  Hypertriglyceridemia

Description:  Fish oil comes from a variety of 
fish. It is rich in two important omega-3 fatty 
acids called eicosapentaenoic acid (EPA) and 
docosahexaenoic acid (DHA).

Dosage:  2000 mg twice daily

Efficacy: lowers triglycerides by 20-50%
Mechanism of action is not fully known 
but possibly through increased beta 
oxidation of fatty acids.



Fish Oil
Cost:  Prescription (Vascepa & Lovaza) can be 

very expensive.
OTC fish increases in cost as quality
increases.

Interactions:  anticoagulants

Safety:  Common → abd pain, fishy burps, heart 
burn, loose stools

Rare → atrial fibrillation, bleeding, 
mercury exposure

Evidence: lowers triglycerides by 20-50%

Pearl:  DHA can actually raise LDL cholesterol
OTC fish oil can be spoiled

A Brief History of the Evidence

J Dyerberg, H O Bang, N Hjørne; Fatty acid composition of 
the plasma lipids in Greenland Eskimos, The American 
Journal of Clinical Nutrition, Volume 28, Issue 9, 1 
September 1975, Pages 958–966.

Dietary supplementation with n-3 polyunsaturated fatty 
acids and vitamin E after myocardial infarction: results of 
the GISSI-Prevenzione trial.  Lancet 2001.

Dietary reference intakes for energy, carbohydrate, fiber, 
fat, fatty acids, cholesterol, protein and amino 
acids.Trumbo P, Schlicker S, Yates AA, Poos M, Food and 
Nutrition Board of the Institute of Medicine, The National 
Academies. J Am Diet Assoc. 2002 Nov; 102(11):1621-30.

Effects of EPA on coronary artery disease in 
hypercholesterolemic patients with multiple risk factors: 
Sub-analysis of primary prevention cases from the Japan 
EPA Lipid Intervention Study (JELIS). Atherosclerosis (2008) 
200: 135-40



Fish Oil
Evidence:  
Triglycerides

EPA:  lower by 21%
Placebo:  increased by 2%

LDL cholesterol
EPA:  lower by 1.2%
Placebo:  increased by 6.5%

Hs-CRP
EPA:  lower by 12.6%
Placebo:  increased by 30%

Adverse Events
EPA group with lower rates of GI side effects

(not surprising given the placebo was mineral oil)

EPA group with higher rates of afib and peripheral edema
EPA group with more serious bleeds  (2.7% vs 2.1%)

(no fatal or hemorrhagic cranial bleeds)



Garlic
Indication:  atherosclerosis, hyperlipidemia, diabetes 
and hypertension

Description: The main pharmacological effects are 
attributed to alliin which is converted to allicin 
(diallythiosulfinate) when the garlic bulb is crushed.

- Fresh garlic contains 1% alliin
- 1 mg of alliin converts to 0.458 mg of allicin.
- Maceration of garlic creates the most alliin.  Freeze-

dried has very little.  Ageing the garlic reduce odor 
and sulfur components.

- Odorless aged garlic eliminates most of alliin.

Dosage:  Start with 250 – 1500 mg daily



Garlic
Efficacy:  Garlic is believed to reduce atherosclerosis/lipids 
by suppressing oxidized LDL and through antithrombotic 
effects.
Antidiabetic effects include lowering glucose in people 
with or without diabetes.  Found to stimulate insulin 
secretion from beta-cells.
Antimicrobial effects are attributed to allicin which is 
believed to inhibit RNA synthesis and reduce DNA and 
protein synthesis.

Cost:  ~ $30/month

Interactions:  Possibly with anticoagulants/antiplatelet

Aged Garlic Extract Retards Progression of Coronary 
Artery Calcification. J. Nutr. 136: 741S–744S, 2006



Garlic
Safety: Typically considered safe

Common →Malodorous breath, body 
odor, flatulence

Rare → Bleeding (antiplatelet activity)

Evidence:  
In high-risk pts on statins adding garlic reduced 
coronary artery calcification progression by 29%.

Garlic has been shown to have mild 
improvements in LDL chol lowering

A meta-analysis of Garlic and BP suggested 
improvements in BP in hypertensive patients.

Aged Garlic Extract Retards Progression of Coronary 
Artery Calcification. J. Nutr. 136: 741S–744S, 2006

J Clin Hypertens (Greenwich). 2015 Mar;17(3):223-31.

BMC Complement Med Ther. 2020; 20: 132.



Vitamin K2
Indication:  CAD, arterial calcification/stiffiness & 
valvular calcification

Description:  Vitamin K2 serves an important role in 
cardiovascular health through regulation of calcium 
homeostasis. Its effects on the cardiovascular system 
are mediated through activation of the anti-calcific 
protein known as matrix Gla protein. In its inactive 
form, this protein is associated with various markers 
of cardiovascular disease including increased arterial 
stiffness, vascular and valvular calcification, insulin 
resistance and heart failure indices.
Vitamin K is a fat-soluble vitamin and occurs as two 
vitamers, namely vitamin K1 (phylloquinone) and 
vitamin K2 (menaquinones; MKs). 

https://openheart.bmj.com/content/8/2/e001715



Vitamin K2
Description:   Vitamin K2 plays a pivotal role in the activation of 
extrahepatic γ-carboxyglutamate (Gla) proteins such as matrix 
Gla protein (MGP), a small 84-amino acid (14 kDa) protein that 
is commonly considered the strongest inhibitor of vascular 
calcification.
MGP undergoes post-translational modification for complete 
maturation into γ-glutamate carboxylation which is vitamin-K 
dependent.
PEARL:  The circulating inactive unphosphorylated and 
uncarboxylated form of MGP (dp-ucMGP) is an established 
biomarker for vitamin K deficiency.
MGP regulates calcification directly by inhibiting formation and 
solubilisation of calcium crystals and through alternative 
calcification inhibitors such as fetuin-A, as well as indirectly via 
modulating transcription factors that suppress differentiation 
of VSMC to an osteoblast-like phenotype.

Essa Hariri et al. Open Heart 2021;8:e001715



Vitamin K2
Dosage:  The effective recommended dose of longer chain MKs 
(MK-7, MK-8 and MK-9) for cardiovascular health benefits is 
180–360 µg/day. 

Efficacy:  Studies showed massive arterial calcification and 
aortic rupture in MGP knockout mice.

Accumulating evidence highlights a relationship between a low 
state of circulating vitamin K, signified by elevated dp-ucMGP, 
and the development and progression of CVD and mortality.

In some studies, surrogate markers of calcification have been 
reduced with vit K2 supplementation.

Cost:  ~ $20/month

Essa Hariri et al. Open Heart 2021;8:e001715



Vitamin K2
Interactions:  none known

Safety:  Typically considered safe
Studies showed no increase 
in hypercoagulable state

Evidence:
Multiple studies have evaluated the 
role of vit K2 in arterial calcification 
and stiffness.

Pearl: Statins are associated with an 
increase in CAC. Statin use is 
associated with vit K deficiency which 
may in part be an explanation for 
increased CAC with statin use.

Statins, vascular calcification, 
and vitamin K-dependent 
proteins: Is there a relation? 
Kaohsiung J Med Sci. 
2021Jul;37(7):624-631



Vitamin K2



L-Arginine
Indication:  angina, hypertension, erectile dysfunction, 
and possibly microvascular dysfunction.
Also used for intermittent claudication, diabetes, pre-eclampsia, 
pregnancy-induced hypertension, and improving athletic performance

Description:   An amino acid involved in several 
processes in the body, including energy production, 
detoxification, and protein synthesis.  L-arginine is 
produced primarily in the kidneys from its precursor 
citrulline. L-arginine is classified as a conditionally 
essential amino acid, which means that under certain 
conditions, such as stress, the body cannot produce 
adequate amounts of L-arginine and it must be 
obtained from dietary sources. 

Dosage:  Start with 500 mg twice daily
(Doses are 1 gm – 20 gm daily)



L-Arginine
Efficacy:  L-arginine is a substrate for the nitric oxide 
synthase (NOS) enzyme.  NOS in vascular endothelial 
cells converts L-arginine to nitric oxide (NO), also 
known as endothelium-derived relaxation factor 
which results in vasodilation.
L-arginine can improve coronary endothelial function 
and brachial artery endothelium-dependent dilation 
and reduce monocyte/endothelial cell adhesion in 
patients with CAD.

Cost:  ~ $35 (wide variance in cost)

Interactions:  Antihypertensive medications

Safety:  Typically considered safe
Rare → Bloating, diarrhea, dizziness, nausea

Association of L-arginine supplementation with markers of endothelial function in patients with 
cardiovascular or metabolic disorders:  A systematic review and meta-analysis. Nutrients 2019 Jan; 11(1): 15



L-Arginine
Evidence:  
Compared with placebo, L-arginine intervention 
significantly lowered systolic BP by 5.39 mm Hg (95% 
CI -8.54 to -2.25, P = .001) and diastolic BP by 2.66 mm 
Hg (95% CI -3.77 to -1.54, P < .001).

In a large meta-analysis looking at blood flow and 
biochemical markers, when adjusting for increased 
heterogeneity level, l-arginine supplementation may 
have a positive impact on blood flow responses, and 
perhaps could be used as a strategy to improve 
endothelial function in the selected group of patients.

Effect of oral L-arginine supplementation on blood pressure: a meta-analysis of randomized, 
double-blind, placebo-controlled trials. Am Heart J 2011 Dec:162 (6):959-65

Association of L-arginine supplementation with markers of endothelial function in patients with 
cardiovascular or metabolic disorders:  A systematic review and meta-analysis. Nutrients 2019 Jan; 11(1): 15



Magnesium
Indication:  Hypertension, 

palpitations/arrhythmia

Description:  Magnesium is an essential 
mineral for optimal metabolic function. 
Research has shown that the mineral content 
of magnesium in food sources is declining, 
and that magnesium depletion has been 
detected in persons with some chronic 
diseases. 
Magnesium is the second most abundant 
intracellular divalent cation and is a cofactor 
for more than 300 metabolic reactions in the 
body. 
Pearl: Studies estimate that 75 percent of 
Americans do not meet the recommended 
dietary allowance of magnesium.



Magnesium
Dosage: ~ 250 mg once or twice daily (glycinate)

Efficacy:  Magnesium plays a significant role in glucose 
and insulin metabolism, mainly through its impact on 
tyrosine kinase activity, phosphorylase b kinase 
activity, and glucose transporter protein activity. 

Various metabolic processes include protein synthesis, 
cellular energy production and storage, cell growth 
and reproduction, DNA and RNA synthesis, and 
stabilization of mitochondrial membranes. 

Magnesium is one of the minerals responsible for 
managing bone metabolism, nerve transmission, 
cardiac excitability, neuromuscular conduction, 
muscular contraction, vasomotor tone, and blood 
pressure.



Magnesium
Cost: Cheap   ~ $10/month

Interactions:  Avoid with levodopa/carbidopa

Safety:  Common → diarrhea, GI irritation, Lucid dreams
Rare→ Overdose can cause severe reactions 

including loss of reflexes, respiratory 
depression and cardiac dysrhythmias.

Pearl:  There are many different forms of magnesium.  

Magnesium Oxide is the most prescribed form but the 
least absorbable.

Magnesium glycinate (chelated) is the best bioavailable 
and absorbable

Types of MAGNESIUM
Magnesium citrate -- Magnesium citrate is the most popular magnesium supplement, probably because 
it is inexpensive and easily absorbed. Since citric acid is a mild laxative, magnesium citrate functions as a 
constipation aid as well as a magnesium source. It is a great choice for individuals with rectal or colon 
problems but is unsuitable for those with loose bowel movements.
Magnesium taurate -- Magnesium taurate is the best choice of magnesium supplement for people with 
cardiovascular issues, since it is known to prevent arrhythmias and guard the heart from damage caused 
by heart attacks. Magnesium taurate is easily absorbed (magnesium and taurine stabilize cell 
membranes together), and it contains no laxative properties.
Magnesium malate -- Magnesium malate is a fantastic choice for people suffering from fatigue, since 
malic acid -- a natural fruit acid present in most cells in the body -- is a vital component of enzymes that 
play a key role in ATP synthesis and energy production. Since the ionic bonds of magnesium and malic 
acid are easily broken, magnesium malate is also highly soluble.
Magnesium glycinate -- Magnesium glycinate (magnesium bound with glycine, a non-essential amino 
acid) is one of the most bioavailable and absorbable forms of magnesium, and also the least likely to 
induce diarrhea. It is the safest option for correcting a long-term deficiency.
Magnesium chloride -- Though magnesium chloride only contains around 12 percent elemental 
magnesium, it has an impressive absorption rate and is the best form of magnesium to take for detoxing 
the cells and tissues. Moreover, chloride (not to be confused with chlorine, the toxic gas) aids kidney 
function and can boost a sluggish metabolism.
Magnesium carbonate -- Magnesium carbonate is another popular, bioavailable form of magnesium 
that actually turns into magnesium chloride when it mixes with the hydrochloric acid in our stomachs. It 
is a good choice for people suffering from indigestion and acid reflux, since it contains antacid 
properties.

The worst forms of magnesium
Magnesium oxide -- Magnesium oxide is the most common form of magnesium sold in pharmacies, but 
it is non-chelated and possesses a poor absorption rate compared to those listed above.
Magnesium sulfate -- Magnesium sulfate, also called Epsom salt, is a fantastic constipation aid but an 
unsafe source of dietary magnesium, since overdosing on it is easy.
Magnesium glutamate and aspartate -- Avoid these two forms of magnesium completely. Glutamic acid 
and aspartic acid are components of the dangerous artificial sweetener aspartame, and both of them 
become neurotoxic when unbound to other amino acids



Magnesium
Evidence:  
- Magnesium has been shown to lower BP as much as 

5.8/2.8 mmHg.

- Magnesium has been shown to reduce post-op afib
after cardiac surgery

- Circulating and dietary magnesium are inversely 
associated with CVD risk, which supports the need 
for clinical trials to evaluate the potential role of 
magnesium in the prevention of CVD and IHD.

Pearl:  Drugs like loop diuretics and PPIs can cause 
significant magnesium wasting.
Drugs like potassium-sparing diuretics can increase 
magnesium levels

The role of magnesium in hypertension and cardiovascular disease. 
J Clin Hypertens (Greenwich). 2011 Nov;13(11):843-7.

Effect of magnesium supplementation on blood pressure: a meta-
analysis. Eur J Clin Nutr. 2012 Apr;66(4):411-8. 

Magnesium status and magnesium therapy in cardiac surgery: A 
systematic review and meta-analysis focusing on arrhythmia 
prevention. J Crit Care. 2017 Dec;42:69-77.

Circulating and dietary magnesium and risk of cardiovascular 
disease: a systematic review and meta-analysis of prospective 
studies. Am J Clin Nutr. 2013 Jul;98(1):160-73.



Calcium
Indication:  Reduce bone loss and risk of fracture

Fact:  Calcium is the #1 supplement reported by 
women and some reports suggest >50% are on 
calcium supplements.

Efficacy:  There has been controversy over the 
benefits of calcium as well as the risks of calcium.

New Zealand Study
- 1471 postmenopausal women
- 5.8% event rate in calcium group
- 5.3% event rate in placebo group



Calcium
Controversy:  

Calcium Supplements and Risk of Cardiovascular 
Disease: A Meta-Analysis of Clinical Trials. Nutrients 
2021, 13, 368.

- 28,935 participants in an intervention
group and 14,243 in a control group

- RR 1.15 for CVD events

Women’s Health Initiative
- 36,282 postmenopausal women
- No difference

Nurses’ Health Study
- 74,245 women
- No difference



Calcium
Take home advice:  

Dietary calcium is readily found in many 
foods.

Dietary calcium has generally not been 
associated with CVD.

Push for dietary adequate calcium intake
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