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Objectives
1.Discuss the role of the Standard American Diet  in the development of cardiometabolic 

conditions. 
2.Provide the Food Rx for reducing inflammation and decreasing cardiometabolic risk
3.Recommend nutritional supplementation for cardiometabolic conditions



Joint Commission of Pharmacy Practitioners (JCPP) https://jcpp.net/patient-care-process/

https://jcpp.net/patient-care-process/


The Gut, 
Inflammation
& Cardiometabolic 
Disease 

Inflammatio
n

Cardiometabolic 
disease

GI 
Dysfunction



Functional Medicine: ATMs

Antecedents
Genetics, birth, 

childhood 
exposures

Triggers 
Singular event 
pinpoint as “the 

start”

Mediators 
Modifiable lifestyle 

factors, Daily decisions, 
Epigenetics

According to the 
ACC/AHA, 

mediators have 
the most impact



2018 AHA/ACC Guidelines

Assess “lifetime risk” using ACC/AHA 
ASCVD risk estimation tool (younger adults)

Identify and address metabolic syndrome

• Cluster of risk factors associated w/ increased risk of 
ASCVD

• 1/3 of US adults meet criteria for metabolic 
syndrome 

Lifestyle is the primary intervention for 
metabolic syndrome

http://tools.acc.org/LDL/ascvd_risk_estimator/index.html#!/calulate/estimator/

http://tools.acc.org/LDL/ascvd_risk_estimator/index.html


Hypertension. 2018;71(6):e13-e115

ACC/AHA Guideline for 
the Prevention, 
Detection, Evaluation, 
and Management of 
High Blood Pressure in 
Adults

There’s always room for a FxMed
& Lifestyle consultation



If no compelling 
indication:

Monotherapy with an 
ACEi, ARB, CCB, or 

Thiazide

If no compelling indication:
Two-drug combination preferred and 
strongly recommended if >20/10 mm 

Hg away from goal using an 
ACEi or ARB with CCB; 

or 
ACEi or ARB with thiazide

Normal BP 
< 120/80 mm Hg

Elevated BP
120-129/<80 mm Hg

Stage 1 Hypertension
130-139/80-89 mm Hg

Stage 2 Hypertension 
≥ 140/90 mm Hg

Promote Optimal 
Lifestyle Habits

Reassess
in 1 year

Lifestyle 
Modifications

Reassess
in 3-6 months 

Lifestyle Modifications 
and

Medications 

Lifestyle 
Modifications and 

Medication

Lifestyle 
Modifications

Clinical ASCVD, 
diabetes, CKD, or 10-yr 

ASCVD Risk ≥10%*

Reassess
in 3-6 

months

Reassess
in 1 month 

Reassess 
in 1 month

No Yes 

• 10-year ASCVD Risk Score calculated using the Pooled Cohort Equations in the 
ASCVD Risk Estimator Plus tool http://tools.acc.org/ASCVD-Risk-Estimator-
Plus/#!/calculate/estimate/

NOTE: Algorithm is to determine initial therapy in patients before they have been treated.

Initial HTN Therapy Treatment Algorithm per ACC-AHA 2017 guideline

Hypertension. 2018;71(6):e13-e115

http://tools.acc.org/ASCVD-Risk-Estimator-Plus/


Standard 
Pharmacotherapy

(first-line) 

Add-on
after standard 

pharmacotherapy

ACEi or ARB;
then add 

Beta-Blocker#;

Diuretic if edema 
present

Beta-Blocker;
then add 
ACEi or 

ARB

ACEi, ARB, 
CCB, 

or Thiazide

Thiazide or  
Thiazide with 

ACEi

ACEi or 
ARB

CCB
(if angina)

Mineralocorticoid 
Receptor Antagonist

Thiazide or 
Mineralocorticoid 

Receptor Antagonist

Heart 
Failure with 

Reduced 
Ejection 
Fraction
(HFrEF)

Stable 
Ischemic 

Heart 
Disease

Secondary
Stroke

Prevention

Chronic
Kidney
Disease

Diabetes
Mellitus*

Beta-Blocker, or 
ACEi or ARB;

Diuretic if edema 
present

Heart 
Failure with 
Preserved 
Ejection 
Fraction
(HFpEF)

Comorbid conditions with specific Medication recommendations to 
reduce risk of ASCVD events 

Hypertension. 2018;71(6):e13-e115

# in HFrEF only, use bisoprolol, carvedilol, or metoprolol succinate, 
titrated to the evidence-based dose 
* if albuminuria present in diabetes, treat like chronic kidney disease 
and use an ACEi or ARB titrated to the maximum tolerated dose



Non-Pharmacological 
Interventions Per 
ACC/AHA 2017 
Guidelines

Hypertension. 2018;71(6):e13-e115



Statins 

• CoQ10 
• Selenium 
• Omega 3 
• Fat soluble 

vitamins 
• Carnitine 
• Free T3 

Beta Blockers 

• Melatonin 

Diuretics 

• Potassium 
• Magnesium 
• Folate
• B6
• B12
• B1
• Iodine
• Selenium 

Metformin 

• Folate 
• B12 

ACEi & ARBs 

• Zinc 

Calcium channel 
blockers

• Potassium
• Zinc

Common Cardiovascular Drug 
Induced Nutrient Depletion (DIND) 



HMG-CoA Reductase Inhibitors
“statins”

MOA: 

• Competitively inhibit the hepatic enzyme HMGCR the rate limiting step 
in conversion of HMG-CoA to mevalonate, a precursor to cholesterol 

• Compensatory mechanisms increase the synthesis of hepatic LDL-C 
receptors

Pharmacologic differences exist amongst members of 
this class
• Drug Interactions (e.g. CYP3A4 inhibitors, OATP1B1 inhibitors, P-gp 

inhibitors)
• Dose adjustments for renal function (does not apply to atorvastatin)
• Dose adjustments for ethnicity (e.g. Asian ancestry)

Methodist Debakey Cardiovasc J. 2019;15(3):192-199

Robust clinical outcomes data in both primary and secondary 
prevention of ASCVD make statins the first line therapy for treatment 
of dyslipidemia and ASCVD risk reduction



Statins are associated with nutrient depletions

CoQ10 Carnitine Vitamin E

Vitamin D Omega-3 
fatty acids Selenium

Statins stimulate atherosclerosis and heart failure: pharmacological mechanisms. 
https://doi.org/10.1586/17512433.2015.1011125

https://doi.org/10.1586/17512433.2015.1011125


The full list?

Okuyama H, Langsjoen PH, Hamazaki T, Ogushi Y, Hama R, Kobayashi T, Uchino H. Expert Rev Clin Pharmacol. 2015 
Mar;8(2):189-99. doi: 10.1586/17512433.2015.1011125. Epub 2015 Feb 6. 

CoQ10
Tocopherols 

and 
tocotrienols

Essential fatty 
acids Vitamin D

Vitamin K2 Vitamin A Heme A Selenoproteins 
and selenium

Carnitine Copper Zinc Creatine 



The Gut

Implications on CM Health



J Neuro Res. 2019;97:1223–1241. 

Bidirectional communication between the gut microbiome 
and the CNS is affected by stress



The gut-immune interface

• Significance of the 
connection between GI 
and immune function (70-
80% of host immune cells)

• Major site of host defense 
(mechanical, chemical, 
immunological)

• Increased intestinal 
permeability linked with 
CM disease (endotoxemia)

BMC Gastroenterol 2014



Metabolic Endotoxemia and Diabetes Mellitus
Epithelial barrier provides an important protection from environmental assaults, allowing healthy passage of 
water, nutrients, bioactive compounds, and blocking the passage f dietary antigens, microbes and 
endotoxins. 

Increased intestinal permeability contributes to insulin resistance and DM 

Translocation of Endotoxins and LPS (major component of the outer membrane of G- bacteria) and trigger 
inflammatory response (via TLR and NF-κβ)

Antidiabetic medications decrease fasting LPS concentrations. Among these medications, rosiglitazone and 
insulin present higher and lower effects, respectively, compared with other treatments. 

confounders such as diet, age, medication, smoking and obesity influence both diabetes and endotoxemia 
manifestation. A better understanding of the interaction of these factors is still needed

Metabolism. 2017;68:133-144



Metabolic Endotoxemia and Diabetes Mellitus

Metabolism. 2017;68:133-144



The role of Akkermansia muciniphila is implicated in declining 
aortic lesions and atherosclerosis. Well-characterized virulence 
factors, antigens and cell wall extracts of A. muciniphila may act 
as effector molecules in these diseases. These molecules may 
provide novel mechanisms and strategies by which this 
bacterium could be used as a probiotic for the treatment of 
obesity, diabetes and atherosclerosis.



• Supplement with A mucophilia
• Other probiotics (Lactobacillus rhamnosus LMG S-28148 and Bifidobacterium 

animalis subsp. lactis LMG P-28149 for 14 weeks (5 days/week, 5 × 108 CFU of each 
strain in PBS) increased A. muciniphila abundance)

• FODMAP in diet promoted A. muciniphila
• dietary polyphenols
• Metformin consistently increased A. muciniphila abundance
• Rhubarb** extract promoted A. muciniphila abundance
• Caloric restriction (CR): inconsistent results from human and animal studies
• Selective antibiotic treatment remarkably promoted A. muciniphila abundance in 

humans and mice (by reducing abundance of firmicutes and bacteroides) 
• High fat diet and alcohol could reduce abundance of A. muciniphila

Mechanisms impacting Akkermansia muciniphila abundance 

J Funct Foods. 2017;33:194-201



Akkermansia muciniphila, as a potential probiotic that can make 
good use of gastrointestinal mucin, is inextricably linked to host 
metabolism and immune response. It promises to be a therapeutic 
target in the microbiota-related diseases, such as colitis, metabolic 
syndrome, immune diseases and cancer. Preliminary human data 
suggest oral administration of A. muciniphila is safe, but its effect 
needs to be further verified in more human clinical trials in the near 
future.

J Funct Foods. 2017;33:194



Clin Res Hepatol Gastroenterol. 2018;42(2):110-117Clin Res Hepatol Gastroenterol. 2018;42(2):110-117.



Post hoc tests revealed significant differences in the mean changes (mostly medium effects) between the HD and 
LD groups for uric acid, glucose, insulin, and HOMA-IR. In the 12-week randomized, placebo-controlled, double-
blind intervention, we observed that supplementation with the multispecies probiotic Ecologic® Barrier favorably 
affected the risk factors in a dose-dependent manner, showing beneficial effects on the cardiometabolic parameters 
and gut permeability of the patients. Our results suggest that this product can be effective in the prevention and 
treatment of cardiovascular diseases in obese postmenopausal women

Nutrients. 2018;10(6):773



Inflammation



Various causes of inflammaging

Nat Rev Cardiol. 2018;15(9):505-522



Inflammaging is a cause of chronic disease

Nat Rev Cardiol. 2018;15(9):505-522



Ther Adv Cardiovasc Dis. 2018;12(3):85-108. 

The top five CV risk factors, as presently defined, are not an 
adequate explanation for the current limited reduction in CHD or the 
‘CHD gap’ […] downstream mediators should be included with 
measurement of the three finite responses of inflammation, 
oxidative stress and vascular immune dysfunction, micronutrient 
testing, CV genetics, nutrigenomics, metabolomics, gene 
expression testing and noninvasive vascular testing. Early detection 
coupled with aggressive prevention and treatment of all CV risk 
factors will diminish the progression of functional CV abnormalities, 
CV structural problems and clinical CVD. 

Approximately 80% of CHD can be prevented with this approach.



Ther Adv Cardiovasc Dis. 2018;12(3):85-108. 

Increased LDL particle number leads to increased oxidation of 
LDL particles. These are taken up by macrophages and induce 
further oxidative stress, inflammation, immune dysfunction –
eventually forming foam cells, fatty streaks and coronary artery 
plaques which lead to cardiovascular events.



Ther Adv Cardiovasc Dis. 2018;12(3):85-108. 

This leads to complications and cardiac events

induce the three finite responses of vascular inflammation, 
oxidative stress and vascular immune dysfunction

Biochemical and biomechanical insults interact with 
vascular receptors (PRRs, NLRs, TLRs and caveolae)



Ther Adv Cardiovasc Dis. 2018;12(3):85-108. 

Eventually followed by fatty streaks, atheroma, 
fibroatheroma and lesion development contributing to 

MI and other CV events

Then the intimal medial thickness (IMT) 

The earliest abnormality is endothelial dysfunction 
and loss of nitric oxide bioavailability



Lifestyle Modification
The Diet and nutraceutical prescription



Basic nutrition:
• Macronutrients 

• Carbohydrates, fiber, fats, and protein
• Micronutrients

• Vitamins, minerals  
• Some antioxidants

• Phytonutrients 
• Pigments and bioactive compounds 
• Antioxidant function 



Setting the record straight

Research suggests dietary cholesterol intake will not alter 
serum  cholesterol or cardiovascular disease significantly

Saturated fats have a minimal influence on serum lipids 
and CHD risk

Monounsaturated and PUFAs have a positive effect on 
serum lipids and CHD risk.



Am J Clin Nutr. 2019;109(2):433-441. doi:10.1093/ajcn/nqy305

Conclusion: Those on a low-carbohydrate weight-loss 
diet who increase their percentage intake of dietary 
saturated fat may improve their overall lipid profile 
provided they focus on a high-quality diet and lower their 
intakes of both calories and refined carbohydrates.



Impact of carbohydrates
Increased refined carbohydrate intake has a more 
important impact in changing  serum lipids and lipid sub-
fractions

Refined carbohydrates contribute to:

• Insulin resistance
• Artherogenic LDL
• LDL particle number
• VLDL production
• Triglycerides number
• Total HDL and HDL sub-fractions





Why are phytochemicals important?

Figure 1. Influence of phytochemicals (natural bioactive 
components) on genetic, epigenetic, proteomic, and 
metabolomic events. A host of phytochemicals are known 
to influence one or more stages of these processes.

J Proteome Res. 2013



Phytochemicals 
sit at the 
interface of the 
microbiome, 
genetics, 
environment, 
lifestyle and 
health outcomes
Figure 3. Interactions between phytochemicals, gut microbiota and host as a combined contribution 
to human metabolism. The interplay between gut microbiota and host, and its modulation by 
nutrition, will benefit from the integration of information on a systems biology-wide approach.

J Proteome Res. 2013



Biological associations

• Low Vit D
• Insulin resistance 
• Low omega 3 index
• Altered body composition 
• Elevated homocysteine/altered methylation function 
• Elevated hsCRP (inflammatory marker)

Inflammaging and metabolic factors

• Antioxidant reserve depletion

Oxidative stress

• Increasing HgA1C 

Increased Advanced Glycation Endproducts (AGE)

• ANA and various autoimmune process activation 

Increased production of autoantibodies

• Reduced WBC count 

Reduced immune performance 



Targets

Nrf2 + ARE

NF-κB

Methylation Glutathione 

Glycome Enhance antioxidant reserve

Upregulate capacity to neutralize ROS

Modulate inflammation/immune response



Dietary Phytochemicals & Nrf2 

Sulforophane (cruciferous 
veggies)

EGCG (Catechins, green tea) Grape seed Resveratrol Curcumin (turmeric)

Pomegranate (ellagitannins) Cacao (polyphenols) Quercetin (onions, 
watercress, apple and 

others)

Alkyl catechols (Traditionally 
fermented “ancient” and 
wood-fire smoked foods)

Crit Rev Food Sci Nutr. 2018;58(8):1260-1270



Resveratrol

Int J Mol Sci. 2019;20(4):904
Front Immunol. 2018 Dec 20;9:2992
Acta Virol. 2020;64(3):276-280



Epigallocatechin gallate (EGCG)

• Anti-atherosclerosis
• Anti-cardiac hypertrophy
• Anti-myocardial infarction
• Anti-diabetes
• Anti-inflammatory and antioxidant. 

EGCG was found to exhibit a wide range of therapeutic 
properties including: 

• The inhibition of LDL cholesterol (anti-atherosclerosis)
• Inhibition of NF-κB (anti-cardiac hypertrophy),
• Inhibition of MPO activity (anti-myocardial infarction)
• Reduction in plasma glucose and glycated haemoglobin level (anti-

diabetes)
• Reduction of inflammatory markers (anti-inflammatory)
• Inhibition of ROS generation (antioxidant).

These therapeutic effects are mainly associated with:

J Ethnopharmacol. 2018;210:296-310



J Ethnopharmacol. 2018;210:296-310



Therapeutic Diets



Dietary Recommendations

Dietary approaches to stop hypertension (DASH) diets

DASH 1 (restricting salt intake to 2300mg/day) and 2 (restricting salt 
intake to 1500mg/day)

• Include fruit, vegetables, whole grains, beans, fiber, low-fat dairy  products, poultry, fish, 
seeds and nuts. Focus on intake of  potassium, magnesium, and calcium sources.

• Limit red meat, sweets,  and sugar-containing beverages; variable restriction in dietary 
sodium.

Both DASH diets reduced blood pressure within 4 weeks by 10/5 mm Hg 
or more, which is at least as effective as one antihypertensive medication.



HF-DASH diet significantly reduced triglycerides and large and medium very-low-density 
lipoprotein (VLDL) particle concentrations and increased LDL peak particle diameter 
compared with the DASH diet.

The DASH diet, but not the HF-DASH diet, significantly reduced LDL cholesterol, HDL 
cholesterol, apolipoprotein A-I, intermediate-density lipoprotein and large LDL particles, and 
LDL peak diameter compared with the control diet

Conclusion: The HF-DASH diet lowered blood pressure to the same extent as the DASH 
diet but also reduced plasma triglyceride and VLDL concentrations without significantly 
increasing LDL cholesterol

Am J Clin Nutr. 2016;103(2):341-347



[A]lthough BP-lowering by drugs should be reserved for patients with hypertension or high 
cardiovascular risk and high normal BP, non-pharmacological measures, including appropriate 
dietary and lifestyle changes, should be implemented to all individuals irrespectively of BP levels

[…] may increase the net clinical benefit, contribute to BP control with fewer antihypertensive 
drugs, and exert properties independent of BP reduction, decreasing CVD risk more than 
expected.

[…] the DASH diet, salt restriction produces a less pronounced reduction in BP, which could be 
because of the overlapping mechanisms of action, resulting in a reduced capacity to lower BP 
with salt reduction further, when accounting for the effects of the DASH diet. 

Evidence about the contribution of salt reduction in the context of the MedDiet is yet insufficient 

Rev Cardiovasc Med. 2022;23(1):36



Dietary Rx for HTN
Ensure adequate amounts of pure, filtered water everyday

Increase 
• Garlic intake
• Dietary fiber
• Lycopene-rich foods
• Polyphenol-rich sources
• Flax seeds 40g/day
• Omega-3 fatty acids 
• Sea vegetables 

Consider avoiding caffeine (slow metabolizers CYP1A2)
• Slow metabolizers of caffeine have higher BP 8.1/5.7 mm Hg, lasting >3 

hrs after consumption, tachycardia, increased aortic stiffness, higher  
pulse wave velocity, vascular inflammation and increased  
catecholamines.



Mediterranean Diet for CVD is the Gold Standard

The 4.8-year primary prevention trial (PREDIMED) 
demonstrated significant reductions in the rate of major CV 
events from MI, CVA or total CV deaths were reduced, as 
were onset of T2DM and hypertension.

Improvements were associated with decreases in hsCRP 
and interleukin-6 (IL-6) (inflammation driver)

Benefits associated with EVOO, and increased amount of 
omega 3 fatty acids (FAs), good omega 6 Fas, and 
polyphenols (such as quercetin, resveratrol and catechins) 

Ther Adv Cardiovasc Dis. 2018;12(3):85-108. 



Summary of Benefits of the MedD on CV Risk
Lowers BP

Improves serum lipids: lowers total cholesterol (TC), LDL, TG, increases HDL, lowers 
oxLDL and Lp(a), improves LDL size and lowers LDL-P to a less atherogenic profile

Improves T2DM and dysglycemia

Improves oxidative defense and reduces oxidative stress: F-2 isoprostanes and 8 
hydroxy guanosine
Reduces inflammation: lowers hsCRP, IL-6, soluble vascular adhesion molecule, 
soluble intercellular adhesion molecule

Reduces thrombosis and factor VII after meals

Improves BNP

Increases nitrates/nitrites

Improves membrane fluidity

Reduces MI, CHD and CVA

Reduces homocysteineTh
er
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…] associated with more favorable cardiovascular risk factors profile, better 
glucose control and lower BMI […]

[…] emphasize the need to reinforce the importance of higher fiber, low glycemic 
index foods such as legumes, fruit and vegetables, wholegrain cereals, and the 
substitution of monounsaturated for saturated fat sources […]

Nutrients. 2018;10(8):1067.



Nutrients. 2018 Nov 10;10(11)



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4877627/

CONCLUSION: These findings suggest that diets that are more
Paleolithic- or Mediterranean-like may be associated with lower
levels of systemic inflammation and oxidative stress in humans.

J Nutr 2016;146:1217-26

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4877627/


Circulation. 2018;137(11):1103-1113



Curr Diab Rep. 2020;20(12):83

Calorie Restriction and Fasting
Calorie Restriction (CR)

• Control/limit the number of calories consumed on a daily basis 

Time Restricted Eating (TRE)
• Limiting the time range during which food is consumed to 6–12 h
• Goal to optimize nutrient utilization and storage, and minimize the potentially harmful byproducts of biological reactions 

Intermittent Fasting (IF)
• Regular cycles of fasting for 48 hrs or less. 
• There are several different IF methods, all of which split the day or week into eating periods and fasting periods.
• Consists of water fasting or eating a severely calorie-restricted diet for 1–2 days/week, ex 5:2 diet, consisting of 5 days/week of normal eating and 

2 days/week of caloric restriction (500– 600 kcal intake/day)

Alternate day fasting (ADF) 
• A sub-category of IF, in which days of low-calorie consumption or complete fasting alternate with days of feasting (> 100% of necessary caloric 

intake)

Periodic water-only fasting (PF)
• Consists of total food restriction for several days (only water)

Fasting-mimicking diets (FMDs) 
• Developed to match or surpass the effects of PF while reducing side effects. 
• Low protein, high in healthy fats, and containing complex carbohydrates, as well as essential vitamins and minerals—mimic the effects of fasting in 

part by decreasing insulin and glucose and increasing IGFBP1 and ketone bodies



Nutrients. 2019;11(3):673

metabolic switch to of glucose to ketone as fuel, improving body 
composition and has a positive influence on lipid profile parameters 
(reduces total cholesterol, triglycerides, and LDL cholesterol)

reducing the concentration of inflammatory markers, such as IL-6, 
homocysteine, and CRP

increase of BDNF factor, which results in lowering the systolic and 
diastolic blood pressure by activating the parasympathetic system

improves glucose metabolism and increases the sensitivity of tissues to 
insulin by increasing the B cells of the pancreatic islets

Fasting is not recommended for people with hormonal imbalances, 
pregnant and breastfeeding women, and some uncontrolled diabetics. 
Avoid in eating disorders, when BMI < 18.5.



Curr Diab Rep. 2020;20(12):83



Which diet do you choose?



Dietary Recommendations
• Reduce or eliminate refined carbohydrate 

intake, increase fiber
• Avoid sugar substitutes
• Avoid hydrogenated vegetable oils, focus on 

anti-inflammatory fats
• Include sources of high-quality protein
• Focus on EVOO, nuts/seeds, garlic, “eat the 

rainbow”, herbs & spices, green tea, red wine 
(in moderation) and fermented foods

• Practice cooking techniques that reduce AGE 
(“slow & wet”) 

Lifestyle Recommendations 
• Improve body composition (muscle mass)
• Exercise/movement
• Practice stress reduction techniques
• Reduce or eliminate alcohol
• Focus on sleep hygiene (and consistency)
• Reduce exposure to toxins (especially heavy 

metals, endocrine disruptors, glyphosate)
• Avoid tobacco (including e-cigs)

General dietary & lifestyle recommendations to 
reduce CV Risk



Cardiometabolic Nutritional focus

Macronutrients

• Protein 30% of total 
calories 

• Fat 30% of total 
calories
• MUFAs, PUFAs 

O3/O6/O9
• Modest saturated fats

• Carbs 40% of total 
calories
• Beta-glucans and 

psyllium

Micronutrients

• Sodium restriction
• Potassium
• Magnesium 
• Zinc 
• B6
• Vit C
• Vit D3
• Vit E (mixed 

tocopherols)

Active Compounds 
(nutraceutical targets)

• AA
• Arginine, carnitine, 

taurine
• ALA
• CoQ10
• Melatonin
• Transresveratrol
• Grape seed extract



Nutraceutical Options



The CM Workhorses

Berberine Fish oil Magnesium



Berberine could serve as an alternative for 
patients who are intolerant to statins, patients 
resistant to starting statin therapy but who are 
open to alternative treatments, and for low-risk 
patients not indicated for statin therapy.

J Evid Based Complementary Altern Med. 2017;22(4):956-968.



Berberine upregulates GLUT4 transporters it 
increases Insulin receptor expression and 
improves glucose lowering effects 
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Berberine 
Summary

Benefit on blood sugar control 
related to multiple mechanism 
including improved insulin 
sensitivity 

Established efficacy in addressing 
dyslipidemia 

Useful in patients with high 
cholesterol in the absence or 
presence of elevated BS, A1C, 
insulin 



Other CV risk reduction agents: Icosapent Ethyl



Icosapent Ethyl (REDUCE-IT trial)
Prior AHA guidelines suggested 1g of EFA for all CV risk patients, later deemed “unnecessary” with 
other advancements in interventional and pharmaceutical therapy (and mixed data results)

REDUCE-IT trial published in 2019 demonstrated potential efficacy (might be time to revaluate)

Omega-3 (in the form of icosapent ethyl) 4 grams daily vs placebo

• 8179 patients (age ≥ 45 w/ CVD or ≥ 50 w/ DM + RF)
• Primary endpoint: CV death, MI, stroke, coronary revascularization, or unstable angina

Inclusion Criteria

• ~70% were secondary prevention of ASCVD 
• TG 200-499* mg/dL
• LDL 41- 100 mg/dL
• Stable dose statin x 4 weeks

Bhatt DL, et al. N Engl J Med 2019;380(1):11-22. doi: 10.1056/NEJMoa1812792. Epub 2018 Nov 10

This does not 

translate to 

OTC Fish Oil



REDUCE-IT Primary Endpoint Outcomes 

Statistically significant improvement in 
primary endpoint:
• 17.2% on omega-3 vs 22.0% on placebo
• Absolute Risk Reduction: 4.8% (better some of the 

PSK9 trials)
• Relative RR: 25%
• Number Needed to Treat for 4.9 yrs = 21 (excellent) 

Challenges 

• Cost 

Can OTC EFAs be useful in the same 
capacity?
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Icosapent ethyl

TG ↓18.3% in icosapent ethyl group
HR 0.75 (95% CI, 0.68-0.83), P<0.001
Relative Risk Reduction 25%
NNT ~ 5 years = 21

Bhatt DL, et al. N Engl J Med 2019;380(1):11-22. doi: 10.1056/NEJMoa1812792. Epub 2018 Nov 10



Am J Ther. 2016;23(3):e905-e910

The benefit might not be as strong on the 
surrogate markers of CV risk (LDL, TG, etc..) 
however it impacts inflammatory markers, 
improves lipid QUALITY, and addresses the 
underlying risk factor of glycemic control 



The benefit might not be as strong on the 
surrogate markers of CV risk (LDL, TG, etc..) 
however it impacts inflammatory markers, 
improves lipid QUALITY, and addresses the 
underlying risk factor of glycemic control 

Am J Ther. 2016;23(3):e905-e910



The benefit might not be as strong on the 
surrogate markers of CV risk (LDL, TG, etc..) 
however it impacts inflammatory markers, 
improves lipid QUALITY, and addresses the 
underlying risk factor of glycemic control 



Curr Pharm Biotechnol. 2006;7(6):467-482

EFAs and their metabolites may function as endogenous 
angiotensin converting enzyme and HMG-CoA reductase 
inhibitors, nitric oxide enhancers, anti-hypertensives, and anti-
atherosclerotic molecules. 

EFAs react with nitric oxide (NO) to yield respective nitroalkene 
derivatives that have cell-signaling actions via ligation and 
activation of peroxisome proliferator-activated receptors (PPARs).

Curr Pharm Biotechnol. 2006;7(6):467-482



European Journal of Hospital Pharmacy Published Online First: 16 June 2020.
https://ejhp.bmj.com/content/early/2020/06/15/ejhpharm-2020-002207

https://ejhp.bmj.com/content/early/2020/06/15/ejhpharm-2020-002207


Omega-3 Fatty Acids
Benefit might be the synergistic benefit on various CV end-points, 
including inflammation, blood sugar control, endothelial 
functions/stability, and obesity

Target dosage 2 – 3 grams/d and Omega-3 index of 8% or higher

PLoS One. 2015;10(11):e0142652
BMC Cardiovasc Disord. 2012;12:77

PLoS One. 2012;7(9):e46028



Nutrients. 2018;11(1):44. 
Pharmacol Res. 2016;111:272-282. doi:10.1016/j.phrs.2016.06.019

Magnesium supplementation and BS control



Magnesium in HTN

• Diuretic
• Vasodilator
• Calcium channel blocker

Mechanism

• A high dietary intake of 500 – 1000 mg per day reduces blood pressure (demonstrated by clinical trials)

Dietary intake:

• Oral 240 mg to 600 mg/day safely reduces BP in medicated and unmedicated hypertensives  

Dose

• RBC magnesium is more accurate in assessing total body magnesium

Monitoring

• Enhance by adding 1000 – 2000 mg/d of taurine

Taurine

Nutrients. 2021;13(1):195
I Kohlstadt. Advancing Medicine with Food and Nutrients, 2nd Edition. 2011.



Other 
Nutraceutical 
Considerations
(besides EFA, Mg & 
berberine)

• Bergamot
• Niacin (250mg/day +)
• Phytosterols
• Red Yeast Rice (2400-4800 mg/day)
• Tocotrienols (250mg/day)
• Resveratrol
• CoQ10

Dyslipidemia 

• Potassium
• Amino acids (Arg, Cit, Tau)
• Vitamin B6
• Vitamin D
• Zinc
• CoQ10
• Hawthorn berry 
• Garlic extract

Hypertension

• Pro/pre-biotics
• Vitamin D
• ALA
• American ginseng (Panax quinquefolius)
• Chromium
• Cinnamon 

Dysglycemia



Several dietary and nutritional components have been 
shown to interrupt the inflammatory vascular receptors 
(PRRs, NLRs and TLRs)

Curcurmin (turmeric) 

Cinnamaldehyde (cinnamon) 

Sulforaphane 

Resveratrol

Epigallocatechin gallate (EGCG)  

Luteolin

Quercetin

Ther Adv Cardiovasc Dis. 2018;12(3):85-108
Nutr Rev. 2011;69(6):310-320 



Lifestyle Modification 
Counseling Recommendations

Exercise 
• Aerobic training
• Resistance training

Weigh reduction
• Target BMI <25
• Weight circumference W <35 inches M < 40 inches
• Total body fat W < 22% and M < 16%

Sleep 
• Rule out sleep apnea
• Refer for sleep oral appliance or CPAP 
• https://my.clevelandclinic.org/health/treatments/21129-oral-appliance-therapy-

for-sleep-apnea

Alcohol restriction/reduction

Caffeine restriction, tobacco cessation, and other stimulants  

https://my.clevelandclinic.org/health/treatments/21129-oral-appliance-therapy-for-sleep-apnea


What’s our role in patient management?





In Summary
1. Pharmacists can play an integral role in improving patient outcomes 

using an evidenced-based Functional approach CM management 
2. ACC/AHA guidelines include lifestyle modification as first line therapy in 

addition to high intensity statin therapy. A comprehensive approach 
involves addressing oxidative stress, inflammation, and insulin 
resistance

3. Evidence-based recommendations for diet and nutraceuticals can 
improve CV outcomes especially in the medication hesitant 

4. Various nutrient and herbal interventions have proven efficacy in CM 
disease due to synergistic properties of the pathophysiology 

5. MedD and the DASH diet have the most substantial evidence for 
improving dyslipidemia and CVD end points



Thank you! 

Lara Zakaria PharmD MS CNS CDN IFMCP
Questions: Hello@LaraZakaria.com
IG | Facebook @foodiefarmacist

mailto:Hello@larazakaria.com

