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Objectives

Enumerate clinical and cost benefit of MNT 
by RDN in the management of dyslipidemia 
and cardiometabolic risk factors. 

Highlight recent AHA/ACC Prevention 
Guidelines and NLA Nutrition 
Recommendations for ASCVD prevention. 

Describe evidence-based cardioprotective 
dietary patterns.

Explain recent controversies in CV nutrition 
within the context of scientific evidence.



University of California Irvine 
16-Week Preventive Cardiology Program
8 individualized visits with each discipline 

followed by monthly maintenance visits 
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Clinical and Cost benefits of MNT by RDN for 
Management of Dyslipidemia: A Systematic 

Review and Meta-analysis.

34 primary studies, 5704 subjects. 
Multiple individual face-to-face sessions with 

RDN over 3 to 21 months led to significant 
improvements in lipids, BMI, FBG and BP. 
Pooled analysis: MNT lowered LDL-C, TG, 

FBG, A1c and BMI vs. control group. 
Cost effectiveness and economic savings: 

MNT improved quality adjusted life years 
and reduced medication use.  

Sikand G et al.  J Clin Lipidol. 2018:12, 1113-1122



MNT decreased LDL-C vs. Control group
Pooled meta-analysis: 10 RCT (2526 subjects)





Pooled Meta-analysis: LDL-C change 



Pooled Meta-analysis: TG change



Pooled Meta-analysis: HDL-C change



Pooled Meta-analysis: A1c change



Pooled Meta-analysis: BMI change



Summary: Clinical and cost benefits of MNT by 

registered dietitians for management of 

dyslipidemia: A systematic review and meta-

analysis

Sikand G et al…(October 2018) 12, 1113–1122

METHODS

Medical Nutrition

Therapy (MNT) Cardio-

metabolic factors

$$$

34 primary studies (n=5704)
*including 10 randomized control trials (n=2526)

RESULTS

CONCLUSIONS: Evidence from this systematic review and 

meta-analysis demonstrates that multiple MNT sessions by an 

RDN are clinically effective and cost beneficial in patients with 

dyslipidemia and cardiometabolic risk factors.

Face to Face

Total Chol (mg/dL):       -9.9

LDL (mg/dL):                 -10.3

Triglycerides (mg/dL) -15.9

A1c (%):                         -0.38

glucose (mg/dL):          -0.53

BMI (kg/m2):                 -0.39

HDL (mg/dL):       +1.6

$$$
QALY (years):    +0.75 

$ saved/patient year

↓reduced meds:  +$638 

to +$1456.00 per yr.



Highlights

Dietitian intervention led to improved lipids, 
glucose, weight, BMI, blood pressure, quality 
adjusted life years and reduced need for 
lipid-lowering medications.

Multiple individual sessions with a dietitian 
were clinically and cost beneficial.

Benefits also reported when dietitian was 
part of a multidisciplinary health care team.

Sikand G et al.  J Clin Lipidol. 2018:12, 1113-1122



NLA Recommendations for Patient-Centered Management of 
Dyslipidemia: Part 2—Healthy Dietary Patterns

• Recommendations Strength Quality
• The NLA Expert Panel recommends any of the 

following healthy dietary patterns, including an 

emphasis on a variety of plant foods and lean 

sources of protein for managing dyslipidemia: 

DASH, USDA (healthy US-style), AHA, 

Mediterranean-style, and vegetarian/vegan.

• Patient’s eating pattern should be 

individualized based on the patient’s specific 

dyslipidemia…Nutrition therapy by a RDN 

should be included. 

A

A

Moderate

Strong

Strength - Grade A - Strong recommendation. Net benefit is substantial.

Quality - Moderate - Moderately certain about the effect.

Jacobson T et al.  J Clin Lipidol. 2015;9(6 Suppl):S1-S122.



Objective 2
What You Need to Know About the 

New 2019 AHA/ACC Prevention 
Guidelines

Arnett et al. Circulation 2019 
Commentary by Penny Kris-Etherton, PhD, 

RDN, FAHA, FNLA, FAHA
Chair AHA Nutrition Committee

March 17 2019

https://healthmetrics.heart.org/what-you-need-
to-know-about-the-new-prevention-guidelines/
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Highlights of the 2019 AHA/ACC Prevention 
Guidelines

The new guidelines strengthen the evidence 
base and the business case for prevention, and 
clearly point out where we should be investing 
to achieve optimal health. I hope the new 
guideline will spark renewed stakeholder efforts 
to embrace prevention. The benefits of 
promoting health and quality of life are worth it!

Related Resources:
Full Guideline: 2019 ACC/AHA Guideline on the 

Primary Prevention of Cardiovascular Disease
Highlights from the 2019 CVD Primary 

Prevention Guideline (PDF)
 Slide Set (PDF)

https://healthmetrics.heart.org/2019-accaha-guideline-on-the-primary-prevention-of-cardiovascular-disease-2019/
https://healthmetrics.heart.org/2019-accaha-guideline-on-the-primary-prevention-of-cardiovascular-disease-2019/
https://healthmetrics.heart.org/highlights-from-the-2019-cardiovascular-disease-primary-prevention-guideline/
https://healthmetrics.heart.org/highlights-from-the-2019-cardiovascular-disease-primary-prevention-guideline/
https://healthmetrics.heart.org/2019-accaha-guideline-on-the-primary-prevention-of-cardiovascular-disease-executive-summary/


Highlights of the 2019 AHA/ACC Prevention 
Guidelines for Adults

Eat a heart-healthy dietary pattern:

 Emphasize plant-based foods such as vegetables, fruits, 
legumes, nuts, whole grains, lean protein and fish.

 Limit foods high in saturated fats and dietary 
cholesterol (for example, meat and organ meats, full-fat 
dairy products, eggs and tropical oils such as coconut 
and palm oil).

 Minimize trans fat, sodium (salt), processed meats, 
refined carbs and sweetened beverages.

Be physically active most days of the week, 150 
min/wk moderate- intensity e.g. brisk walking or 
75 min/wk vigorous physical activity e.g. jogging.



Highlights of the 2019 AHA/ACC 
Prevention Guidelines for Adults

Encourage overweight or obese adults to 
seek comprehensive counseling and advise 
them to restrict calories and be more 
physically active.

 Encourage adults with type 2 DM or high 
blood pressure to be counseled by health 
care providers about lifestyle changes as a 
key part of their treatment plan. Treatment 
plans may also include medication.



Highlights of the 2019 AHA/ACC 
Prevention Guidelines

Health care providers should consider the 
―whole person‖ by:
 Focusing on shared decision-making –

understanding patients’ concerns and helping 
them make informed decisions;

 Using team-based care e.g. referring patients to 
registered dietitians, psychologists and physical 
therapists when practical.

 Understanding social determinants of health, such 
as a patient’s willingness and ability to make 
lifestyle changes, health literacy, socioeconomic 
status, neighborhood settings, social support, 
socioeconomic factors and others.



Objective 3: Examine Recent CV Nutrition 
Controversies

• Dietary cholesterol: Are eggs back?

• Is butter back? Are saturated fats back?

• Are keto diets good or bad for weight loss?

• Does increasing intake of omega-6 
polyunsaturated fatty acids (PUFAs) e.g. 
linoleic acid lead to increased pro-
inflammatory cytokines in humans?

• Is coconut oil good for my health?



Diet Controversy 1: Patient Scenario

 I heard dietary cholesterol does not matter.

 Then I heard dietary cholesterol does 
matter.

 How many eggs can I have per week?

Can I eat as many eggs as I want?





Dietary Cholesterol and ASCVD

Modest Increase:100 mg/day of dietary cholesterol 
raises LDL-C about 2 mg/dL: (systematic reviews and 
meta-analyses). 

Variability in response—hyper and hypo-responders 
(ABCG5 and ABCG8). 

 Egg consumption: not associated with CVD risk and 
cardiac mortality in general, healthy population (Epi 
studies).  

However, egg consumption (dietary cholesterol) 
significantly increased CVD risk in people with 
diabetes.

 Limit to <200 mg/day to lower levels of atherogenic 
cholesterol (LDL-C and non-HDL-C): NLA 2015.

Jacobson T et al.  J Clin Lipidol. 2015;9(6 Suppl):S1-S122.

Sikand G, et al. Lipid Spin. 2017; 15 (1):20-23.



Dietary Cholesterol and ASCVD

• Scientific evidence supports NLA recommendation for 
<200 mg/day of dietary cholesterol.

• Not able to identify hyper and hypo responders in a 
clinical setting.

• Even small reductions in LDL-C have CVD benefits

• The growing prevalence of diabetes is a further 
justification for restriction of dietary cholesterol

Penny Kris-Etherton, PhD, RD, FNLA 
NLA Annual Meeting 2015



The 2019 Egg Study!
Not Again!!

Associations of dietary cholesterol or egg 
consumption with incident cardiovascular 

disease and mortality [published March 19, 
2019]. JAMA. doi:10.1001/jama.2019.1572. 

Zhong VW,  Van Horn L et al. 



Is consuming dietary cholesterol or eggs 
associated with incident CVD and all-cause 
mortality? 

N= 29615 adults, 6 prospective US cohorts

 Median follow-up:17.5 years. 

Findings: each additional 300 mg of dietary 
cholesterol/per day was significantly associated 
with higher risk of incident CVD (adjusted 
hazard ratio [HR], 1.17; adjusted absolute risk 
difference [ARD], 3.24%) and all-cause mortality 
(adjusted HR, 1.18; adjusted ARD, 4.43%)

Each additional half an egg consumed per day 
was significantly associated with higher risk of 
incident CVD (adjusted HR, 1.06; adjusted ARD, 
1.11%) and all-cause mortality (adjusted HR, 
1.08; adjusted ARD, 1.93%). 

Zhong et al. study JAMA 2019.



Study Findings

For every additional 300 mg of dietary 
cholesterol eaten per day, the risk of CVD and 
all-cause mortality was higher by 17% and 18%, 
respectively. 

Conclusion: Higher consumption of dietary 
cholesterol or eggs was significantly associated 
with higher risk of incident CVD and all-cause 
mortality in a dose-response manner especially
stroke.  Assoc. became non-significant after 
adjustment for consumption of eggs and red 
meat. 

US: Eggs and meats contribute 25% and 42% of 
total dietary cholesterol, respectively. .

Zhong et al. study JAMA 2019



Study Findings

US: Average dietary cholesterol intake =295 
mg/day, equals 3 to 4 eggs per week.  Adjusted 
HR for incident CVD 1.06  (95%CI, 1.03-1.10) 
and all-cause mortality 1.08 (95% CI,1.04-1.11).

For each additional half of an egg consumed 
daily, the risk of CVD and all-cause mortality was 
higher by 6% and 8%, respectively.

Closer look: dietary cholesterol was more 
strongly associated with risk of stroke than heart 
disease, and it was associated with both CVD 
and non-CVD deaths.

Zhong et al. JAMA 2019



Important reminder from Zhong et al. 
“Our data is observational, reflects 
associations only and not cause and effect.”

Concern: greater for those who consumed 2 
eggs daily vs. 3-4 eggs weekly. HR for 
incident CVD 1.27 (95% CI, 1.10-1.45) and 
for all-cause mortality 1.34 (95% CI, 1.15-
1.52). 

Concern: increased with consumption of 600 
mg cholesterol/day, HR for CVD 1.37 (95% 
CI, 1.19-1.59) and for all-cause mortality 1.38 
(95% CI, 1.22-1.58). 



Strengths and Limitations

 Strengths: Large sample size and a long duration 
of follow-up. Median follow up 17.5 yrs.

Major limitation: Use of a single measure of 
dietary intake to look at outcomes up to 30 years 
later.

 Some people may have changed their diet after 
developing high cholesterol or other conditions, 
which may influence the results of the study.

Findings should be interpreted in the context of 
several previous studies, which showed low to 
moderate egg intake is not associated with a 
higher risk of CVD in generally healthy people.



Study Implications 

Considering the negative consequences of 
egg consumption and dietary cholesterol in 
the setting of heart-healthy dietary patterns, 
the importance of following evidence based 
dietary recommendations, such as limiting 
intake of cholesterol-rich foods, should not 
be dismissed. 

Mechanism of the observed association with 
non-CVD mortality remains to be defined. 



Study Implications

 ―Among US adults, higher consumption of dietary 
cholesterol or eggs was significantly associated 
with higher risk of incident CVD and all-cause 
mortality in a dose-response manner.‖ 

Overall, strength was modest, but higher 
consumption of cholesterol or eggs substantially 
above the median was associated with a 
monotonic increase in CVD incidence and all-
cause mortality. At the population level, this is an 
important finding. 

Assoc. between egg consumption and dietary 
cholesterol with CVD events and mortality may 
be mediated by higher levels of LDL-C or another 
mechanism along with residual confounders.‖



Eggs and cholesterol back in spotlight!
Harvard Nutrition Source Weekly Report

March 30th 2019 

Zhong et al study may re-kindle debate on role 
of dietary cholesterol and egg consumption in 
CVD.

 This study will not change general healthy 
eating guidelines that emphasize increasing 
consumption of fruits, vegetables, whole grains, 
nuts, and legumes and lowering consumption of 
red and processed meats and sugar.

For generally healthy persons, low to moderate 
eggs intake can be included as part of a healthy 
eating pattern, but they are not essential.

Frank Hu, MD 
Chair, Department of Nutrition at Harvard



“Reconsidering the Importance of the 
Association of Egg Consumption and Dietary 
Cholesterol With CVD Risk.” March 19, 2019. 
Volume 321, 11:1055-56. 

―Nutrition research, in contrast with 
RCTs that compare a drug with 
placebo, is more difficult for many 
reasons, including complexities in 
data gathering and changes in 
human behavior over time.‖

Statement by Robert H. Eckel, MD in the 
accompanying JAMA Editorial to Zhong et al 
study.



Objective 3

Describe evidence-based cardioprotective 
dietary patterns.



AARP Study: Which Dietary Patterns are 
Effective for lowering CVD Risk & LDL-C?

1. DASH (Dietary Approaches to Stop Hypertension)

2. Healthy Eating Index (HEI) (USDA diet) 

3. Alternative Healthy Eating Index (AHEI) (AHA diet)

4. Mediterranean style dietary pattern

Conclusion: All whole foods dietary patterns are 
effective.  

Reedy et al. J Nutr. 2014
37



Evidence among men (n=242,321) and 
women (n=182,342)

Men                             Women

Multivariate HRs and 95%CIs for all cause mortality and CVD, 
comparing highest (Q5) to lowest quintile index scores(Q1) for 
the HEI-2010, AHEI-2010, aMED, and DASH Score 

Reedy et al. J Nutr. 2014



Effects of Dietary Patterns on CVD risk factors in RCTs 

Mozaffarian D et al. Circulation. 

2011;123:2870-2891I really think



Evidence-Based Cardioprotective Dietary Patterns
High intake of 

Plants sources: fruits, vegetables, 
whole grain; legumes, nuts, and seeds

Fish or seafood, lean meats, and non-
fat or low-fat (1%) dairy products

Plant-based oils in place of animal fats

Limit intake of 

High-fat red meat and high-fat dairy 
products

 Sweets, sugar-sweetened beverages

DASH and Mediterranean-style, HEI 
and AHEI dietary patterns

2015–2020 Dietary Guidelines for Americans. Available at http://health.gov/dietaryguidelines/2015/guidelines/.

Eckel R. et al. J Am College Cardiol. 2014;63(25):2960–84.

Jacobson T et al.  J Clin Lipidol. 2015;9(6 Suppl):S1-S122.



Controversy 2: 
Patient Scenario

On which dietary pattern will I lose weight?

DASH diet

Mediterranean diet

Vegetarian diet

Vegan diet

Pescatarian diet

Keto diet



2019 AHA/ACC Prevention Guidelines
Arnett et al. Circulation 2019

Eat a heart-healthy dietary pattern:

 Emphasize plant-based foods such as vegetables, 
fruits, legumes, nuts, whole grains, lean protein 
and fish.

 Limit foods high in saturated fats and dietary 
cholesterol (for example, meat and organ meats, 
full-fat dairy products, eggs and tropical oils such 
as coconut and palm oil).

Minimize trans fat, sodium (salt), processed meats, 
refined carbs and sweetened beverages.



Weight Reduction: Best Meal Plan?
Jensen et al. 2013 ACC/AHA/TOS Guidelines for the 
Management of Overweight and Obesity in Adults

―A variety of dietary approaches can 
produce weight loss in overweight and 
obese adults…if reduction in energy intake 
is achieved.‖

Low fat 

Higher protein

Low carbohydrate (30 g to 130 g) 

Adopting new dietary patterns such as DASH, 
Mediterranean or Vegetarian.  

At least 14 visits over 6 months with a 
interventionalist e.g. RDN for behavior 
modification and personalized meal planning.



2015 NLA Nutrition Recommendations
Weight Reduction

Weight loss of 5-10% body weight is generally 
recommended for overweight/obese individuals to lower 
atherogenic lipoproteins and improve ASCVD risk factors. 

Any dietary approach will result in weight loss if energy 
intake is reduced. Several healthy patterns e.g. 

Mediterranean-style, DASH, USDA, and vegetarian 
diets, can be tailored to personal and cultural food 
preferences and appropriate calorie needs to lose 

weight.    

Strength of Evidence A                      



The Saturated Fat Controversy



Diet Controversy 2: Patient Scenario

 Is butter back? Are saturated fats back?
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Clearing up the Controversy from flawed studies

Saturated fatty acids (SFA) are not 

back! 

 Some early epi studies (e.g., Siri-Tarino et al., 

2010): ―no association with SFA and CAD.‖  

These studies were flawed.  They did not 

consider the nutrient substituted for SFA, which 

was refined carb and added sugars.  

Their correct conclusion should have been ―SFA, 

refined carbs & added sugars are equally bad for 

CHD risk.‖ 



Saturated Fat Intake and CHD Events

Siri-Tarino et al., Am. J. Clin. Nutr. 2010; 91(3):502-509 Slide courtesy of D. Mozaffarian

No Significant Relationship



Li Y et al. J Am CollCardiol. 2015;66(14):1538-1548. 

Sacks FM et al. Circulation. 2017;136:e1-e23. Copyright © American Heart Association, Inc. All rights reserved.

Replacement of Saturated Fat with other Types 
of Fat or Carbohydrates and CVD Risk



Types of Fats and Mortality 

MV-adjusted results, isocaloric
comparison is CHO

Wang et al. JAMA Intern Med. 2016;176:1134-1145.



Saturated Fatty Acids (SFA) and CV Health
SFA negative impact on CV health: strong 

evidence. 

 Increase: LDL-C, coagulation, inflammation, 
insulin resistance, risk of CVD and T2D.

All saturated fatty acids are not created equal: 
Its all about the chain length. 

Arnett et al. 2019 AHA/ACC Prevention Guidelines.

Jacobson et al. 2015 NLA Nutrition Recommendations



Saturated Fatty Acids and CV Health

Long-chain SFAs—14 – 20 carbons

Myristic (14:0) and palmitic (16:0)

 Strong evidence: increase LDL-C

May increase coagulation, inflammation, and 
insulin resistance.

 Epi studies—associated with higher risk of CHD, 
CVD, and T2D.

May improve insulin sensitivity when SFA is 
replaced with unsaturated fatty acids.

Stearic (18:0): associated with increased 
incident T2D, but not increase in LDL-C.

Maki K et al. J Nutr. 2017

Vannice G et al. J Acad Nutr Diet. 2014
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2017 AHA Advisory:  Core RCT on Replacement of 
Dietary Saturated Fat With PUFA 

 Four core RCT replacing SFA with PUFA had at least 2 
years’ duration, good adherence proven by blood or 
tissue levels of cholesterol and/or PUFA, and standard 
outcome ascertainment. Meta-analysis showed a 29% 
reduction in CHD events.

 Six additional trials: not considered core trials due to 
short duration, low adherence, or nonstandard 
outcome ascertainment. However, meta-analyses that 
included several of these trials along with some or all 
of the core trials also found a significant reduction in 
CHD events on the PUFA diet.

Sacks FM et al. Circulation. 2017 Jul 18;136(3):e1-e23. 



2017 AHA Presidential Advisory on Dietary Fats & CVD
―Evidence has accumulated during the past several years 

that strengthens long-standing AHA recommendations to 

replace saturated fat with polyunsaturated and 

monounsaturated fat to lower the incidence of CVD. 

Reduction in total dietary fat or a goal for total fat 

intake is not recommended. This shift from saturated to 

unsaturated fats should occur simultaneously in an overall 

healthful dietary pattern such as the DASH or 

Mediterranean diet as emphasized by the 2013 

AHA/American College of Cardiology lifestyle guidelines 

and the 2015 to 2020 Dietary Guidelines for Americans.‖

A healthful dietary pattern can include

 Lean protein to replace SFA

Carbohydrate from whole grains, nuts, seeds, and 

legumes
2015–2020 Dietary Guidelines for Americans. Available at http://health.gov/dietaryguidelines/2015/guidelines/.

Eckel R et al. J Am College Cardiol. 2014;63(25):2960–84.

Jacobson T et al.  J Clin Lipidol. 2015;9(6 Suppl):S1-S122.



Sacks FM et al. Circulation. 2017 Jul 18;136(3):e1-e23. Copyright © American Heart Association, Inc. All rights reserved.

―Taking into 
consideration 

the totality of the 
scientific 
evidence, 
satisfying 

rigorous criteria 
for causality, we 

conclude 
strongly that 

lowering intake 
of saturated fat 
and replacing it 
with unsaturated 
fats, especially 

polyunsaturated 
fats, will lower 

the incidence of 
CVD.‖

2017 AHA Presidential Advisory on Dietary Fats & CVD

Meta-analysis of Core Trials on 

Replacing SFA with PUFA Fat 



NLA Recommendations for Patient-Centered Management of 
Dyslipidemia: Part 2—Saturated Fat

Recommendations Strength Quality

Recommends a cardioprotective eating pattern 

that includes <7% of energy from saturated fat 

and minimal intake of trans fat to lower 

atherogenic LDL-C and non-HDL-C.

A Moderate

Dietary saturated fat may be partially replaced

with unsaturated fats, as well as proteins to <7% 

of energy. Incorporate foods high in unsaturated 

fats (liquid vegetable oils, spreads, nuts & seeds) 

and lean protein foods (legumes, seafood, lean 

meats, and non-fat or low-fat dairy products) as 

replacements for foods high in saturated fat.

A Moderate

Strength - Grade A - Strong recommendation. Net benefit is substantial.

Quality - Moderate - Moderately certain about the effect.

Jacobson T et al.  J Clin Lipidol. 2015;9(6 Suppl):S1-S122.



Diet Controversy 3

Does increasing intake of omega-

6 polyunsaturated fats (PUFA) 

lead to increased pro-

inflammatory cytokines in 

humans?

e.g. Corn oil, safflower oil, soy 

bean oil, sunflower oil



How to Address the PUFA Controversy in 
Practice

A Food-Based Approach

PUFA Oil? MUFA Oil?

OR



Unsaturated Fatty Acids and CV Health
Polyunsaturated fatty acids (PUFA)

Linoleic acid (replacing SFA): lowers LDL-C 
and CVD risk 

PUFA intakes: not associated with increased 
inflammatory markers (CRP, IL-6)

ALA: high intakes lower lipids, vascular 
inflammation and BP.

EPA and DHA: reduce TG, blood pressure, 
susceptibility to ventricular arrhythmia, 
platelet activation and inflammation.

Arnett et al. Circulaton 2019 AHA/ACC Prevention Guidelines 

Vannice et al. J Acad Nutr Diet. 2014.



Annu. Rev. Nutr. 2017. 37:19.1–19.23.

“There is no clinical evidence that increasing intake of n-6 PUFA leads to increased 
pro-inflammatory cytokines in humans. Higher intake of n-6 PUFA was not 

associated with inflammatory biomarkers such as C-reactive protein, interleukin-6, 
and soluble TNF receptors 1 and 2 in our previous study, whereas plasma n-6 PUFA 

concentration was inversely associated with the level of pro-inflammatory 
interleukin-1Ra and positively associated with the level of anti-inflammatory

transforming growth factor-β.”





 False health claims: based on reported benefits that 

MCTs by pass portal circulation.

However, coconut oil contains primarily lauric acid.

 Only 58% of the fatty acids in coconut oil are MCTs—caprylic 
(7.4%), capric (5.9%) and lauric acid (44%).

 Lauric acid: behaves like a SFA in terms of digestion 

and metabolism. 

 70%–75% of lauric acid is absorbed via chylomicrons in 

the liver, whereas MCTs bypass portal circulation.

Eyres L, et al. Nutrition Reviews. 2016
Vannice G et al. J Acad Nutr Diet. 2014.

Controversy 4: Coconut Oil & CV Health



Saturated Fatty Acids and CV Health
Short-chain SFAs—6 carbons in length

Acetate (2:0), propionate (3:0), and butyrate (4:0)

Produced by bacteria in the gut via fermentation 
of soluble and insoluble fiber

Medium-chain SFAs—8 – 12 carbons in length

Caproic (6:0), caprylic (8:0), capric (10:0), and 
lauric (12:0)

Caprylic and capric acids: true MCTs

 Lauric acid: similar to long-chain SFA: Raises LDL-
C, coagulation, inflammation, and insulin 
resistance.

Eyres L et al. Nutrition Reviews 2016.

Vannice G et al.  J Acad Nutr Diet. 2014.



Fatty Acid Profile of Select Fats and Oils*
Lipid Amount SFA 8:0 10:0 12:0 14:0 16:0 18:0 MUFAPUFA 18:2 18:3

Avocado oil 1 TBSP 11.90.0 0.0 0.0 0.0 11.3 0.7 72.6 13.9 12.9 1.0

Beef tallow 1 TBSP 46.80.0 0.0 0.9 3.5 23.517.8 39.3 3.8 2.9 0.6

Butter 1 TBSP 53.65.1 2.6 2.7 7.8 22.610.4 22.0 3.2 2.9 0.4

Canola oil 1 TBSP 7.6 0.0 0.0 0.0 0.0 4.4 6.8 65.1 29.0 19.6 9.4

Coconut oil 1 TBSP 86.87.4 5.9 44.916.9 7.9 2.9 5.9 1.5 1.5 0.0

Lard 1 TBSP 36.90.0 0.1 0.2 1.3 22.412.7 42.5 10.5 9.6 1.0

Olive oil 1 TBSP 13.70.0 0.0 0.0 0.0 11.2 1.9 72.4 10.4 9.7 0.7

Palm oil 1 TBSP 49.30.0 0.0 0.1 1.0 43.5 4.3 37.0 9.3 9.1 0.2

Palm kernel oil 1 TBSP 81.53.3 3.7 47.116.4 8.1 2.8 11.4 1.6 1.6 0.0

Soybean oil 1 TBSP 15.70.0 0.0 0.0 0.0 10.4 4.4 22.8 57.7 51.0 7.1

Modified from Table 1 in Vannice G, Rasmussen H. J Acad Nutr Diet. 2014;114:136-153.

* Listed as percent of total fatty acid content. Based on 13.6 g 

fatty acids/tablespoon (Tbsp.).



2015 NLA Recommendations
Effect of Coconut Oil on lipids

“”After reviewing the limited available evidence 
the NLA Expert Panel consensus is that if 
coconut oil is used it must be done sparingly by 
patients who would benefit from reductions in 
atherogenic cholesterol.”

1 TBS virgin coconut oil =   13.6 gm SF

1 TBS coconut oil or ¼ cup coconut milk = 11.7 
gm SF

2000 kcal 15.5 gm/day = 7% of energy from SFA 
1/16/16



Plant Sterols/Stanols and Viscous Fiber2015 NLA 
Nutrition Recommendations

Dietary Adjuncts

Plant sterols and stanols (~2 g/day) are 
recommended for cholesterol lowering, as well as 
viscous fibers (5 to 10 g/day or even greater, if 
acceptable to the patient), as adjuncts to other 
lifestyle changes. Strength of Evidence B

However, individuals with phytosterolemia 
(sitosterolemia) should avoid foods fortified with 
stanols and sterols (defect in at least one 
transporter e.g., ABC G5 and G8)



Predicting Reductions in LDL-C and 
Non-HDL-C

Diet low in saturated and trans fat and 

dietary cholesterol:                     -5 to -10%

Loss of 5% of body weight:           -3 to 5%

2 g /day plant sterols/stanols

or

7.5 g/day viscous fiber:              -4 to -10%

Total reduction:                        -12 to -25%

1/16/16



Nutrition Recommendations for Preventing CVD 
Take Aways

• Whole foods dietary patterns for patient’s specific 
dyslipidemia include fruits & vegetables, fiber-rich 
whole grains, fatty fish, nuts, seeds, legumes, lean 
protein and low-fat dairy. 

• Limit dietary cholesterol <200 mg/d. Most foods high in 
saturated fat are also high in dietary cholesterol. 

• Include dietary adjuncts viscous fiber, plant 
sterols/stanols, soy and omega-3 fatty acids.

• Reduce sodium, sugar and saturated fat along with 5-
10% weight reduction if overweight. 

• Refer to a RDN to personalize patients’ dietary pattern 
and nutrition goals. 
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2015 NLA Recommendation
Medical Nutrition Therapy: Promoting Success in 
Patients—Coordinated Care

―An RDN plays an important role in 
counseling the patient to develop and 
implement an individualized 
cardioprotective eating plan (i.e., medical 
nutrition therapy [MNT] for dyslipidemia).‖

MNT provided for 6 weeks to 6 months resulted in 
significant decrease in LDL-C (7–15%)

―Other health professionals…are also 
important in achieving physical activity 
goals, stress management, identification and 
management of triggers for unhealthy 
eating patterns.‖

Jacobson et al.  J Clin Lipidol. 2015
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Thank You!

Questions?


