Cardiology—Cardiovascular Nutrition
CVD Statistics


CVD is the leading cause of death in the US among both men and women.  The death rate is greater in women than men.  Approximately 850,000 deaths/year, including cerebrovascular disease.  Obesity, tobacco use, poor nutrition, and lack of physical inactivity also contribute to CVD
Risk Factors for CVD

1) HTN (especially systolic)

2) Age - >55 males, >65 females

3) Family history

4) Obesity

5) Physical inactivity

6) Smoking

7) Dyslipidemia

8) Diabetes

9) Microalbuminuria

Methods to Prevent CVD

1) Quit or reduce smoking

2) Maintain a healthy diet

3) BP control

4) Lower TC and LDL

5) Increase HDL

6) Weight loss

7) Exercise
Nutritional Interventions to Prevent CVD

1) Weight loss

2) Decrease saturated fats, trans fatty acids, and cholesterol 

3) Decrease refine carbohydrates

4) Decrease sodium intake

5) Increase fiber

6) Increase fruit and vegetable intake
Clinical Assessment of CVD

1) Lab value assessment – lipid profile, electrolytes

2) Physical exam – assess fluid status

3) Estimate calorie, protein, and fluid requirements

4) Assess appropriateness of current diet

5) Make specific recommendations regarding protein, fat, carbs, fluid, sodium, etc.

6) Provide patient education

Diet and CVD Pathogenesis


All of these factors are mediated by macronutrients (fats, carbs, and proteins) and micronutrients (minerals, vitamins, trace elements, and essential amino acids)
1) Increase serum lipid levels and free-radical oxidation – initial development of fatty streaks in coronary arteries

2) Increased serum lipid levels, HTN, insulin, obesity, and oxidation – progression of coronary lesions

3) Further progression – cardiac events (MI, CAD, heart failure, etc)
Dietary Fat

Total Fat


Total fat should be less than 30% of total calories.  Fat will increase LDL.  When the LDL level increases, there will be saturation in the hepatocytes in the liver.  The LDL are taken up by macrophages, a process known as foam cell formation.  Foam cell formation is accelerated by the oxidation of LDL.  Foam cells will accumulate in coronary arteries and lead to smooth muscle hyperplasia and growth of obstructing lesions.  
Saturated Fat


Saturated fat should be less than 10% of total calories.  Comes mostly from animal fats, dairy products, and meat.  Also comes from some plant oils such as palm, coconut, and palm kernel.

Unsaturated Fats


Monounsaturated (MUFA) levels should be less than 15% of total calorie intake.  Also known as oleic acid.  Found in olive oil, safflower oil, and sunflower oil.  Also found in walnuts, almonds, peanuts, and sesame seeds, olives, and avocados.  Rates of heart disease are actually lower in diets with MUFA (Mediterranean diet).  

Polyunsaturated (PUFA) levels should be less than 10% of total calorie intake.  Linoleic acid (omega-6) is found in vegetable oils like soybean, safflower, sunflower, and corn.  Alpha-linoleic acid (omega-3) is found in certain fish, marine oils, flaxseed, and linseed oils.  
Trans Fatty Acids


Trans fatty acids are produced as a result of hydrogenation of unsaturated fatty acids leading to a more solid or saturated fat.  They raise the LDL as much as saturated fats.  Found in many processed food (look for partially hydrogenated on the label).  Also found in fatty spreads, sauces, dressings, and creamers.

Cholesterol (<300mg/day)


Cholesterol is a fat-like substance (lipid) present in cell membranes.  Found only in animal products (same source as saturated fat).  Also found in shell fish, egg yolks, and organ meat. 

Fruit and Vegetable Intake


Fruit and vegetable intake have desirable cardioprotective effects due to presence of antioxidants, essential micronutrients (vitamins and minerals) and fiber.  
Dietary Protein


Proteins should be 15% of total calories.  Dietary protein of plant origin (soy) can actually lower cholesterol.  Contains isoflavones (phytoestrogens), which decrease LDL oxidation, alter endothelial function, and decrease cholesterol.   
Dietary Fiber


Total fiber should be > 25g/day.  Soluble fiber should compose 25% of the total dietary fiber.  Also known as viscous polysaccharides.  Includes pectins, gums, mucilages, and storage polysaccharides.  Can be found in dried beans, dry oat bran, dry oatmeal, and psyllium (Metamucil).  Can reduce serum lipids.  They increase fecal bile acid secretion and can slow the absorption of dietary sugars.  

Insoluble fiber is found in wheat, bran, etc.  It alters bowel motility and prevents constipation.  
Alcohol


Alcohol, in moderate consumption, can reduce the risk of CVD.  Increases HDL and TPA (tissue plasminogen activator).  Inhibits platelet aggregation.  Red wine has additional benefits due to grape skin.  One drink per day is ok.  Young women are more likely to be affected by the ADRs of alcohol intake.  
Homocysteine and B Vitamins


Homocysteine is a sulfhydryl-containing amino acid produced from the essential amino acid methionine (derived from animal protein).  Increased Homocysteine will increase clotting, leading to arterial occlusion and thromboembolism.  Increased vegetables, legumes, orange juice, vegetables, and decreased red meat will decrease Homocysteine.  

B vitamins (folic acid, B6 and B12​) are cofactors in the recycling pathway to conserve methionine.  Multivitamin supplementation is enough for most patients.  
Antioxidants


Antioxidants decrease LDL oxidation, thus decrease fatty acids and the risk of CVD.  Examples include vitamin E, vitamin C, beta carotene, carotenoids, and flavanoids.  Eat dark-green vegetable and deep-yellow and orange fruits and vegetables.  
Coenzyme Q10


Coenzyme Q10 functions within mitochondria for energy metabolism.  It is particularly beneficial in heart failure and cardiomyopathies.  Reduces lipoproteins and may even lower blood pressure.  Found in almost all plant-based foods in small quantities.  The common supplemental dose is 100-300mg/day in 2 divided doses
Diet Recommendations


The National Cholesterol Education Program (NCEP) is a two level diet plan for reducing lipids.


Step I diet has the same dietary guidelines for the general population.


Step II diet is similar to step I with further restrictions on saturated fats and cholesterol.


SEE CHART!

1) American Heart Association Eating Plan for Healthy Americans

2) Eat a variety of foods from major food groups
3) Limit saturated fat, trans fat, and cholesterol
4) Moderation of sodium intake (<2400 mg/day)
5) Limit alcohol intake
6) Balance the number of calories you ear with the number you use each day (multiply body weight in pounds by 15)
7) Exercise
Diet and HTN

1) Refer to HTN handout and lifestyle modifications table from JNC 7
2) Weight reduction
3) DASH diet
4) Reduce sodium to <2400mg/day
5) Physical activity
6) Moderation of alcohol.
